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APPROACHES ON CONTAINER SHIP STABILITY CRITERIA

ANCUTA CRISTIAN, >’STINGA VIORELA-GEORGIANA,*ANGHEL ELENA-CRISTINA
L2Constanta Maritime University, Romanidargoviste Valahia University, Romania
ABSTRACT

The paper proposes new evaluation criteria forcth@ainer ship stability based on computer caloutat As it
know when sail through heavy weather a vessel pmged to a significant variation of stability in ves and lead to
loss of intact stability. Understanding the dynastability in waves is a big challenge because’sHhiphaviour cannot
be framed in clear mathematical and physical rukes. this reason any effort in order to assesssthbility of the
vessel is welcomed. One solution to evaluate tepaese of the vessel in heavy seas according te gamameters
variations could be the OCTOPUS program develoyedMARCON.

Keywords: parametric resonance, surf-riding and broachingp&hstability

1. INTRODUCTION the intact stability performance of ships, have ivated
the development of the intact stability criteria the

As per the last UNCTAD 2015 report, seaborne IMO. In 1995 the Maritime Safety Committee approved
shipments have increased by 3.4 per cent in 204 g the Guidance to the master for avoiding dangerous
the same rate as in 2013. Additions in volumes eded situations in following and quartering seas. Frdme t
300 million tons taking the total to 9.84 billiconts. The beginning the Guidance was to be reviewed and
containerised trade was estimated to have increlbged improved, in respect to large ships, and on théshafs
5.3 per cent and reached 171 million TEUs. Slow new technical developments and in the light of
steaming, implemented as a response to oil anddounk experience gained from its application. Also fag #hips
fuel increasing price, is estimated to have redulte which are equipped with on-board computer, the
equivalent of 7.0 per cent of the global contaifieet Administrations are encouraged to use specially
capacity. Despite the lower and bunker fuel cositsy developed software which would take into accoust th
steaming remain a practice in container shipping an main particulars, actual stabilty and dynamic
nothing seems to change in this aspect. Meantime,characteristics of the ship in real voyage condgif?]
shipowners continue to order very large new vessels After many years, in 2008 was adopted the Inteonati
very recent ordering being of 11 second generatibn Code on Intact Stability which presented mandasorg
Triple-E container vessel with a capacity of 19,630 recommendatory stability criteria and other measine
TEUs each. In order to realize the economies ofesca ensuring safe operating of ships.
the average vessel size for all new orders by tbp 1
companies, is above 10,000 TEUs which is double 2. LARGE CONTAINER SHIP BEHAVIOUR
compared to the current average size of vessetkein  AND DANGEROUS PHENOMENA IN HEAVY
existing fleet of each company.[1] SEAS

These trend have produced significant changes in
the design and operation of the commercial ships ov The current large container ships have a specific
the last several decades. An aspect of the operafio hull shape, the submerged part; due to hydrodynamic
such vessels is sailing in rough seas. Increase offficiency has a narrow bow and aft parts. But tHae
containers space and transport efficiency couldhawe upper part of the hull, due to cargo stowage
been achieved without a parallel development of considerations, is usually wide. Unlike the largdkb
sophisticated hulls with very high form stability, carriers or tankers, the large container ships diamut
combined with slender lines and low resistance.s€he half of hull wall-sided and this is a challenge for
new hull forms show a significantly larger variatiin dynamic stability of the ship in rough seas.[3]
stability during a wave passage compared to mad-tr As per Swedish Club report, half of the cost oaltot
tional forms. The wide beam of many container vissse claims was for container vessels. When a container
usually results in large GM values. In some casesrey  vessel sails through heavy weather the contairmekst
the vessel is partly loaded, the GM appear to teen will be under a lot of stress and damage to thé d¢wl
excessive. This can become very problematic if the cargo are not uncommon. In some cases where tiselves
vessel is caught in heavy weather causing cargarisec is partly loaded, the GMs appear to have been sikaes
arrangements to break and containers to fall otho  This can become very problematic if the vessehisgght
Ship’s stability in following and heading seas nizy in heavy weather because can causing cargo-securing
also equally dangerous due to an unexpected rdlbmo  arrangements to break and containers to fall oerho
caused by parametric resonance. Parametric resmnancThe reason why hull damage occurs when vesselisail
can arise for modern container carriers due to theheavy weather is the same as the reason for cargo
particular hull forms used to achieve an optimadi&-off damage. If crews do not slow down or alter course t
between high service speeds and maximum containeavoid large waves, there is risk of the hull damdges
payload above deck. These changes, and their ingpact not surprising that 33% of all H&M heavy weather
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claims happen in the Atlantic and Pacific oceank. O stability, and broaching-to are among the primandes
these claims 48% are for container vessels, 27% forof stability failures which are being addressedwiéts
bulker vessels and 15% for RoRo vessels .[4] recognized that in view of a wide variety of typsies
The effect of stability variation in waves has been of ships and their operating and environmental
an expanding research in the last decades. Aftereso conditions, problems of safety against accidentstad
vessels have experienced dangerous and unexpecte stability have generally not yet been solved.[6]
rolling, the investigations have shown that thesdions In particular, the safety of a ship in a seawayoives
are based on phenomena known as parametric reeonancomplex hydrodynamic phenomena which up to now
(synchronous and parametric roll resonance). Thare  have not been fully investigated and understood.
be additional dangers by reduction of intact sigbil Motion of ships in a seaway should be treated as a
caused by riding on the wave crest on successige hi dynamical system and relationships between ship and
wave or surf-riding and broaching in following s¢8k environmental conditions like wave and wind exaitas
The phenomena described in Table 1 can occur when are recognized as extremely important elementsedas
ship is sailing in high seas and meets the canttiThe on hydrodynamic aspects and stability analysis siip
phenomena can be separated or combined. in a seaway, stability criteria development poses
complex problems that require further research.[7]
Table 1. Dangerous phenomena, terms of appearance Nowadays are working on the Second Generation of
and ship’s behavior in heavy seas Intact Stability Criteria based on principle of ieasing
complexity by multi-tiered approach. The workingap

Phenomena| Condition1 Condition 2b§r:gov;sor on intac_t stability criteria concentrated to theele 2
— . formulation for the parametric roll and pure losk o

Surf-riding [Following  Wave speer [Large stability.[8]

and and is critical heeling,

broaching- |quartering  |betweer ship’s 3 MATEMATICAL BACKGROUND OF

o sea Le&lLand  head PARAMETRIC RESONANCE

3VLand L = {changing

ship's lengtl - jand The Mathieu equation is the simplest mathematical

capsizing model of parametric roll and it has been used tlyse
: : dange this phenomenon. Considering a ship in longitudgesls
Reduction ol Following  Wave length [Intact and there is no wave heeling moment:
intact and is larger thar [stability
stability qguartering 0.8 x ship decrease - . — 1
caused by sea length anc  [substanti (i + As)+ Bay + AGM(D = 0. @
riding on the wave heigh lly Here, By is the linear damping coefficienty is the
wave crest a IS larger thar weight displacement of a ship, Is the transverse
midshir 0.04 x shir moment of inertia, 4y is the added mass in roll and GM
lengtt is metacentric height. The variation of GM at wave
SynchronouAll Encounter  lLarge through in time can be written as:
rolling directions  wave perioc [rolling
motior is nearly motions GM(t) = GM,, + GM,cos (ot), 2
equal to the
natural

: . Here, [, is the encountered wave frequency, il the
rolling period mean value of GM and GMs the amplitude of GM

: of shir changes in waves:
Parametric |[Head anc Encounter  [Unstable
rolling bow wave wave perioc |and large GM, = 0.5(GM,0 — GMyyin); (3)
motior is nearly hall Jroll ? max i
of t_he natura |motions GM,, = 0.5(GM, 0 + GM,pip). (4)
rolling period
of shig GMpax and GM,, are the maximal and minimal

) ] o ] instantaneous values of GM for a number of wavstcre
The dynamic behaviour of a ship in following and hositions along the ship hull. Substitution of the
quartering seas is very complex. Ship motion iéhr  yefinition of (2) into the roll equation (1) and idivision

dimensional and various detrimental factors or py the inertial coefficient result the following wation
dangerous phenomena such as additional heelingg roll motion:

moment due to deck in water, water shipping and

trapped on deck or cargo shift due to large roltioms, "+ 28+ (3, + 2 cos(,t)) - t = 0. (5)
may occur in combination with the above-mentioned

phenomena simultaneously or in a sequence. Newygre-

research have been made in the last years leading t

IMO 2008 Code of Intact Stability where mandatongl a o Wy 1 Ba
recommendations relating to intact stability was m= /Ix+AT4; a = /IX+A:4 ;0 = Em; (6)
introduced. Parametric roll resonance, pure loks o

14
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For transforming (5) into standard form of Mathieu is for p = 0.25 and the frequency ratio of 2 meta

equation dimensionless time is introduced: the excitation frequency is twice the natural roll
frequency at this point and the unbounded motiothis
T= tot= I 7) zone is known as principal parametric resonance.

Substitution (7) into roll equation (5) : ’

(=2

d2

d
= 2+2ud—-i- + 2cos (1)) (8)

The coefficients of equation (8) are the dimensssl

guantities:

w=l om. _a 9)

e e e
2 4 6 B P

The next substitution eliminates damping by intridg
new variable x: N

(1) = x(¥) - exp(—p). (10) .
The finally expresses roll in the form of the Mathi Figure 3 Ince-Strutt Diagram

equation by substitution equation (10) into (8):

The Mathieu equation (11) has a bounded solution
because the damping was excluded (10) therefoee, th
corresponding roll,[I(t), decays with the damping
decrement,p if x(t) is a periodical solution of the
Here: Mathieu equation, as shown Figure 1. An unbounded

solution of the Mathieu equatior(t) (as in Figure 2),
p=CG—-u)qg=3 (12) does not necessarily mean that rolling will be unised
because the exponential term eyp)-might undo the

The Mathieu equation is a linear differential effect of boundlessness by damping the solutiork bac
equation with variable coefficients. It solutionncat be a decaying form. It also means that there is astuiel
expressed in elementary functions. As is known, thevalue for roll damping for each pair of Mathieu
Mathieu equation (11) may have two type of solution  parametersp and g. If roll damping is less than the
Mathieu functions: bounded or “stable” (Figure Bida  threshold value, roll will be unbounded as the sofuof
unbounded or “unstable” (Figure 2), depending on the Mathieu equation. If the roll damping is largean
combination of coefficients p and q. the threshold, roll is still bounded, even if theatkieu

equation is unbounded.[9]

N /\ /\ /\ A /\ /\ /\ A / 4. COMPUTER ANALYSIS OF SHIP'S
v \j N \/ v \JUV \/ %] '™  OSCILATIONS USING OCTOPUS PROGRAM

Nowadays, one of the vessels cacteristics is the
Figure 1 Bounded Solution of the Mathieu Equation  seakeeping performance because the ship’s beahviour

2

d?x
F) + (p + qcos(‘r)) x=0. (11)

-0.05

p=0.1;g=0.2 has an important influence in safety. Actually istat
o x stability criteria are based on dynamic roll bebavi It
005 . was observed that a considerable reduction of the
——— L transverse stability and very large roll angles oesult
0.5 when we compare a ship’s stabilty in still watedan
01 following waves.[10]

This can happen for fast ship in following waves
with waves length egual to ship length. It is a big
challenge for sea-fastenig of containers at deak fu
. . large accelerations because of combined sway ahd ro

The Ince-Strutt dllagr_am (Flgure_ _3) show the motions. In the past, dynamic efects caused by ship
relation between combinations of coefficients p apd | io\s were accounted for in a very simple waygrev
and the solutions bounded or unbounded. The shad ediere ignored in a lot of cases. The increased siip
areas correspond to unbounded solution and blagk a and its speed have lead to an extension of thaseatd
t% boun_ded As ﬁara:jneter q reﬂel;:ts the _(Ijevzlﬂ(_)f tGM calculations, consideration of the hydrodynamiadian
change in waves, the diagram can be consideranms the hull, vertical accelerations. Large local loazmn
of am_phtudg of parametric excitation vs the §q1_1afe appear when the vertical relative acceleration hef t
non-dimensional frequency. The first zone of insitgh forefoot of the ship exceeds a threshold value, nwhe

Figure 2 Unbounded Solution of the Mathieu Equation
p=0.15;9=0.2
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hitting the wave surface at re-entrance after bow
emergence (slamming). Very high peak pressuran@si

atmospheric pressure or more) have been measuded an
can cause damage to the bottom. Slamming also car
cause an increase of bending moment due a vertical Solver
vibration of the ship’s hull. In the last decade=search
on ship’s maneuverability was stimulated strongly b e
increasing the ship size problems, example forainat Hydrodynamic Loading Sea
vessel and enormous developments in the computer database condition || states
industry related new possibilities for computer
simulations and the performance of dedicated motion
analyses is not only required but also beneficial. Calculation of RAO's

Sometimes, the vessel and cargo have their owrifispec e
limitations and restrictions on maximum allowable

Ship's particulars

accelerations and motions. Traditionally, maritime . Encountered Sea
transports are engineered to satisfy design auitéri RAO's state(s)
terms of allowable wave heights. The allowable wave
height depend on the wave parameters like period,
spectrum shape and spreading but also operational Calculation of spectral moments
parameters like vessel heading and speed which &ave —_—
major effect on the response level in certain $etesA
general procedure for the calculation of the desajnes Spectral Rules
for motions, accelerations or leg bending moments moments limits
includes:
» Vessel stability analysis to derive the proper Calculation of statistics
mass and stability parameters and probabilistics
+ Assessment of environmental conditions which -_—
may be encounterd
A motion response analysis resulting in design Design values
motions, accelerations or other responses in
critical locations on the vessel and cargo. Figure 4 Analysis sequence for calculating des@ne
Our research for this kind of analysis was dond wit with Octopus software
the sofware OCTOPUS Office 6 (AMARCON).[11] ) _
The analysis sequence applied by this programdwsti Motion transfer functions (called RAO or Response
in Figure 4. Amplitude Operators) in six degrees of freedom thee

basis for the calculation of transport design valu@a
order to observe the ship behaviour simulationchese

a Panamax vessel with the main features as follow:
Length 285 m,

Beam 32.2 m,

Draft 15m

Mass 41050 T

GM 3m

We chose also a voyage through Nord Atlantic
(Hamburg — New York) and bellow are presented the
systematized results.

The Response Amplitude Operator (RAO) of the
wave loads shown in Figure 5. The critical zonerfut
(Amplitude) is between 70°and 85° (heading meams th
direction of the waves counted from aft, anticlocdey.

16
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Roll (Amplitude)

Ditaft=15.00 [r]; S peed=12.80 [kn] 1 o<Moment) (Amplitude)

1l i Panamax]; Speed=12.80 [kn]
360 211E+04
9.34E+04 — I
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i - a31E404 (S— | |—{1.65E+04
4 | ] 4 270 Fall ; h
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-~ | R : | [= 4. 2E
/ | e . . =
/ e | B2 ez
. 219 +04 0 0.00E+00
30 = : 020 030 040 050 060 070 080 090 .00
. S Wave frequency [rad/s]
' Figure 7 RAO for XMoment Amplitud: (kNm/m)
1] 0.00E+00
020 030 040 050 060 070 08B0 030 1.00 Roll Acceleration (Amplitude)
Wanve frequency [rad/s] e Panamnaxl; Speed= 12,80 [kn]; Heading= 134 [deg]
Figure 5 RAO -Roll (Amplitude’ 1.40
1.20
. . E 1.00 !
The moment is showed depending on w S om0 |
frequency as in Figure 6 were maximum amplit &' 080
g y g . P = 040 f TN
(1.03E+05 kNm/m) coresponding to a frequency o0l 020 / N— Y
: L~ p— NP
rad/s. 000
. 0.00 0.20 0.40 0.60 0.80 1.00 1.20
In the same way we can check all the six mot Wave frequency [radfs]
(surge, sway,heave, ropitch and yaw) for the variot . .
drafts and speeds of the vessel. Figure 8 RAO for XRoll acceleratio (m/s2/m)
Roll (Amplitude) For example in Figure 9 the maximum roll an
- Draft=15.00 [m}; Speed=12.80 [kn]; Headling= 81 [deg] could be 37 degree for a wave heading ¢ but we can
“cut” the curve to the maxim value of 25 degreavéd
e P ""\ can keep the waves leadings between 1° and 216,
_ B00E+04 / N means that we have to alter the course only ta thi
T i # above condition.
= / Of course if we increase the speed we slig
400504 // improve the response resulted, only right decisi
2002 +04 = should betaken into account. We can chose ae other
S - five response (pitch, yaw, surge, sway, hgave)plnm
it Gl Ll LBl oo L 12 to the six degree of freedom for ship motions alst
Wnve frequency [racs]

different speeds for others navigational areas
Figure 6 RAO -Roll (Amplitude’

Envelope of Roll Motion (headings)
[Speeds=12.81 [kn])

We can see also the variation of the transv
moment for one point at amidship on the main déc " ~~—
point as in Figure 7 or the accelerations in sgoint
due to roll motion like in Figure 8. Is well to kwnc
values because we can cross check the fastenitens
allowance for the containers for example. We casy
observe the critical heading (135°) for specificvey
frecquency (0.37 rad/s) but we leathe whole spectrul
of wave direction meaning that we alter the shqwarse S
to resonable value of parameters. Figure 9 Envelope of Roll Motion (heading

The maximum value of acceleration’s amplitude
X point is as RAO figure, 1.65 de’m. When the ) ) ) )
vessel keep an approximate same coursespeed for a Very useful information about ship behaviour
long period, we can generate an envelope of the dangerous phgnqmena are revealed, accessing the
States responses, where the values are calcutat¢de ~ t€rm sea statistic of the program (Figure 10).
selected speed and heading and let us at leasike ar diagram is for different sea state and of coursest
idea about the most possible extreme (MPE) parar

MPE [deg]
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possible extremes (MPE) are in beams seas (waveroposed by

direction from around Jtand 276).

Roll Motion
180 Speed= 20.7 [kn]: He= 7.03 [m]. Tz= 9.58 [z]. Tp=12.08[5]
160
14.0 // N e
™ 120 ’
2 100 N
woanl L/ N
T . 7 K
Y AN
20
oo
0 30 B0 80 120 180 180 210 240 270 300 33 30
Heading [deg]

Figure 10 Roll Motion MPE [deg]

IMO and the latest physical and
mathematical interpretation of the dynamic stapitf
the ship. It is also proposed a way to help alls¢ého
interested in using a computer program — OCTOPUS fo
a better assessment of the ship stability in dffersea

conditions.
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4, CONCLUSIONS
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CONSIDERATIONS REGARDING SHIPSSTABILIY LOSSIN SEVERE SEA
CONDITIONSAND THE IMPACT ON SAFETY OF NAVIGATION

'ANDREI CRISTIAN, ’LAMBA MARINEL-DANUT, *ANCUTA CRISTIAN

123Constanta Maritime University, Romania
ABSTRACT

The paper presents the importance of ship’s irstadtility. It is evidenced the factors that conitébto correlation
between ship’s stability with safety of ship andeta of navigation. Ship stability failure is preded as a threat to
safety of navigation and this aspect is presemnteal form of casualties involved in loss of shipogity in severe sea
conditions in order to emphasis the causes thdslaaship stability loss. A study of various shktpbility casualties in
heavy weather conditions is presented and the saarseanalysed. The actual intact ship stabilitgica are analysed
and the importance of a new generation of stabilitteria for preventing ship stability loss in se® sea conditions is
highlighted.

Keywords: safety, stability, casualty, navigation, criteria.

Another frequent scenario is when the wave
1 INTRODUCTION produce important damage to ship structure, formste
to hatch covers and/or coamings, deck equipmetteor
The paper presents important considerationshyl| jtself and the result is flooding of cargold® or
regarding the ship stability loss problem with spec  other compartments, loss of freeboard and eventual
emphasis on stability loss in severe sea conditan  sinking. Failure of structural integrity is commda
the correlation with Safety of naVigation. The ceation many loss scenarios so it is of paramount impoﬂanc

between the factors that affect intact ship stgpbiiin find out the order of magnitude of stresses impdsgd
severe sea conditions and the modes of stabilityréa  |arge waves.
in such situations are illustrated. Moreover, thal%ls More dangerous can bhe a group of steep and

of intact Shlp Stablllty regulations in force relexhthe re|ative|y |Ong waves approaching a Sh|p from tloevb
fact such modes of Stablllty failures are not cedeand (“head Seas”) or from the stern (“fo”owing Seasah
thereafter can not be prevented by the ship’sefion  \aves of this kind are known to incur significant
board vessel. reductions in roll restoring capability for manypgs of

vessels and they instigate dangerous coupled notion
2. SHIP STABILITY CASUALTIES A SERIOUS [11].

THREAT TO SAFETY OF NAVIGATION As part of the ship stability assessment, a stfdy

casualties investigated by different  maritime

Ship survivability against capsize in severe seaadministrations related to ships stability failuhes been
conditions has become one of the reasons of tsarfe  yndertaken and relevant accident scenarios arersss

primary concern among ship stability researcherd an in this chapter.

designers in recent years [11]. When a ship isestiégl The casualties presented here are the only reel ca
to the effect of large waves it may capsize aceqydd @  incidents happened in the last decade and for which
number of different scenarios, depending on thejnvestigations were carried and reports issued by
magnitude and direction of the wave excitation &mel  gifferent maritime administrations. However, in sthi
ship’s own capability to resist such excitationsl][1  period the number of casualties involved was greaie

Resonant or breaking waves approaching a shipfrem as not reported, nor investigated by maritime
side (“beam seas”) have a potential to excite |laotjang administrations.

which could result in capsize, especially if theeirsive

oscillation of the ship causes shift of cargo drai 3. ANALYSISOF SHIP STABILITY
considerably quantity of water is shipped on thekde CASUALTIESIN SEVERE SEA CONDITIONS
[11].

In practice, the ships could loose intact stapilit A thorough study of research has been undertook on
under the impact of waves and wind in several ways.a number of 37 ships involved in real casualtidatee
Typically, it is a chain of events rather than agi  to intact ship stability failure in severe sea dtinds in
event. For example, due to high or abnormal wases, the last 10 years..
ship could sustain rudder failure or even more aoul The results of the undertaken research of the

loose power, which might then cause it to heawling  casualties revealed the following relationshipsween
in beam seas, thus in turn leading to shift of caagd different factors involved:

dangerous list of the vessel. Moreover, huge amotint
water is shipped on deck and the worst result is
capsizing.
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3.1 Relationship between casualties and type @f shi
DISTRIBUTION OF CASUALTIES BY TYPE OF CARGOES

In all 37 casualties analyzed the ships concerned

were container ships, general cargo ships, Ro-Rus sh Y &z
and passenger ships. The distribution is showrgimré 25—
1. =l

Although there were not many major casualties in
terms of loss of lives, resulting from casualtiegalving

containerships, this particular ship type has nafrés =10

fair share of losses due to incidents involvinggoar =50 3 2 2 3

damage, stability and structural failure. S N I s N s I
Major accidents in the last decade include ths los Containers ~ Timber&logson ~ Passengers  Generalcaigo Trallers

of the container vessels “MSC Carla” in 1998, and deck

“MOL Comfort” in 2012, which broke into two and the
extensive damages suffered by the container vessel Figure 2 Distribution of casualties by type ofgzes
“APL China” in 1999 due to severe sea conditions.
Statistics indicate that incidents involving cont&iships Although was not a great variety of cargoes, iyma
account up to about 7% of the total [10]. be noted, however, that in all cases of generajacar
In terms of incident categories, containershiftedi ships, included here the timber and logs carriedexk,
from most other ship types in that share error ast0  the secondary effect of intact stability failure swva
for a high percentage of all major incidents. shifting of cargo, both on deck as well as insidego
holds. Moreover, in one case, the shifting of cdegbto
capsize and sinking of vessel.

DISTRIBUTION BY TYPES OF SHIP
3.3 Relationship between casualties and lengtthipiss

%
51 According to casualties analyzed it can be noted
Sl that more than half number of casualties, i.e. 25
casualties, occurred in ships over 200 m in length.
5 Moreover, 17 casualties occurred in ships betwegh 2

20— 5 m and 340 m and all of these ships were container
= 3 ) carriers. Distribution of casualties by ship’s lénds
) | | ] — shown in Figure 3.
Container ships ~ General cargo ships Ro-Ro ships Passenger ships DISTRIBUTION OF CASUALTIES BY SHIP'S LENGTH
Figure 1 Distribution oflcasgalties by types afpsh :Ig?{:::gg:m
analyze 8 7 0121 to 140m
The result is an equally high percentage of cargo| _ | 6 0 Llmto 160m
damage. Although containerships follow the same §6 5 B 161mto 18m
pattern as the majority of cargo vessels, as fathas “25, ] 4 4 4 0186m to 200m
types of damage are concerned, they do differentiat 3 B.201m to 230m
various aspects. The statistics available show tinat =3 Z 1 |m23imto 260m
percentage of incidents is higher in newer | 2] 1 1 261 o 280m
containerships, decreasing as they age, while herot . 0 || 1@ 281mto 300m
cargo ship types, higher incidents rates occurhair t 0 0301 to 340

middle age [10].
ge [10] Figure 3 Distribution of casualties by ship’s léng

3.2 Relationship between casualties and type afccar )
It can be concluded that as the length of the ship

The types of cargo, carried on board vessel at thelncrease, this is more vulnerable to dangerousitsitos
time of casualty occurrence, are shown in figure 2. in severe sea conditions.

3.4 Relationship between casualties and geographica
distribution

The result of the analysis, for the area where the
casualty occurred, are illustrated in Figure 4.
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DISTRIBUTION OF CASUALTIES BY GEOGRAPHICAL AREA
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Figure 4 Distribution of casualties by geographaraa

Figure 5 implies that the majority of marine
accidents occurred in open seas, up to 70%, while i
coastal waters was of 30%. This is understandable
because the adverse weather conditions, like wirl a
waves, are more intensive and at a high grade @&t op
seas.

DISTRIBUTION OF CASUALTIES BY LOCATION

30%

0 Open Seas
@ Coastline

70%

Figure 5 Distribution of casualties by location

3.5 Relationship between casualties and periodhef t
year

The distribution by geographical area can be
correlated with the period of the year when theialies
occurred, as illustrated in figure 6.

DISTRIBUTION OF CASUALTIES FOR PERIOD OF THE YEAR
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Figure 6 Distribution of casualties for the permfdhe
year

From the analysis of the period of the year witen t
casualty occurred, it can be seen that most dangero
period is winter, although some casualties occuired
months attributed to summer period, but in south
hemisphere.

3.6 Relationship between casualties and wind

21

For weather condition the wind is an important
factor affecting navigational safety of ships. FrBigure
7 it could be seen that all casualties occurread sea
state equal to or higher than very rough sea, where
according to Beaufort scale, wind speed is betwEen
and 19 m/s (30 to 37 knots).

SEA AND WIND CONDITION DURING CASUALTY
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Figure 7 Sea and wind condition during casualty
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3.7 Relationship between casualties and wave height

The wave height is another important factor
affecting navigational safety of ships and has irtgrd
influence on occurrence of marine casualties. From
figure 8, it could be seen the probable wave height
during casualty (according to Beaufort scale).

WAVE HEIGHT DURING CASUALTY
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Figure 8 Wave heights during casualty

3.8 Relationship between casualties and encountered
wave direction

In Figure 9 is represented the encountered wave
direction of ship during casualties.

ENCOUNTERED WAVE DIRECTION DURING CASUALTY
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Figure 9 Encountered wave directions during cagual
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Analyzed ships were sailing most often in head sea
(including here also the head quartering seas)lassl
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often in following and following quartering seas. and righting levers. Although it considers the dyies
However, regardless the encountered wave direction of ship roll motions, at least in a simplified wathis
ships had difficulties in severe seas and develdaes: prescriptive scenario is not suitable to assesaghena
rolling angles and heavily pitching motions. endangering ships in head, following and quartering
Based on the analysis presented, it can be corttlude waves and it also never was intended to be useddh a
that the casualties involved listing or capsizirnguwred way [4].
in severe sea conditions are generated by the pier® The safety level guaranteed to the ships by the
which are fully influenced by the design (hull formf compliance with stability criteria, however, isdgeneral
the ship and environmental characteristics, esihgecia unknown and it is still a big open problem. It igléed
direction, height and speed of the waves. Thus,typical to open the way to alternatives by statimat“a

phenomena like parametric rolling, pure loss obiits level of safety has to be guaranteed, as a mininym,

or broaching can be the causes that lead to loskipf  any alternative assessmeri8]. Statements like this are

stability in severe sea conditions. often used to try to avoid excessive relaxatiorsafety
What is important to be mentioned is the fact that standards, but in fact are less meaningful than ¢toeld

all these possibilities for loss of ship intacthslity in appear [9]. Of course, ship safety at sea was lgreat

waves are not governed by any mandatory regulations improved by the development and implementation of
Codes and they are only vaguely presented in fokm o present stability criteria, as contained in IS CQ0€8,
guidance which in our opinion is very little in and other measures (for example the assignment of
comparison with the importance of the problem.thiis freeboard), although being  these measures
respect we are of the opinion that a rethinkingthedf recommendatory in nature or not so widely adopted.
intact ship stability problem from the dynamic poof In addition, it is clear that the safety level is
view is of major importance. The impact of shipiaict unequally distributed among different ship typo&mi
stability assessment on seaworthiness and safety o&nd, even inside a given ship typology, it app¢arke
navigation is revealing the importance of the peabl  strongly dependent on ship size. This is partitylaue
that can lead to precious information for underdttre for the General Criterion, which is the result oflabal
stability failure causes. re-active approach. It mixes indeed in the sameguoea
and bad designs in a set of standards most of wioth
4. ANALYSIS OF ACTUAL INTACT SHIP having a clear physical relation with the phenomites
STABILITY CRITERIA AND REGULATIONS are trying to avoid [9]. In addition, the presertsion of
Weather Criterion, due to its relatively poor, alilgh
The General Stability Criteria of IS Code 2008 physical, modelling spreads unevenly the safetyellev
reveals that the regulations are still based onstiree among ship types [2].
assumptions, according to which the ship indicatbr From the point of view of ship’s safety this is
stability safety is the righting arm curve on calmter. however, not the final solution. The evidence iggiby
The assumed Weather Criterion of the same Codethe stability casualties that continue to occurpitesthe
is simply to use, it is based on physical phenomena fact that those ships meets the existing IMO stabil
modelling but was adjusted with capsizing casusline criteria [1].
the form of the wind velocity. In other words, thénd The existing stability criteria may also be not
velocity in the weather criteria does not represiet applicable to some type of modern ships incorpogati
actual sea state and has rather empirical mearigse novel design features especially because origiritria
the weather criteria involve such an empirical dacit is as resolution A.167 developed more than forty yeais
not easy to improve the criteria [1]. However, the were based on casualty statistics that includechlgnai
simplified modelling takes into account only beam vessels under 100 m in length [6]. With many modern

waves and wind, why no internal degree of freedddm, ships there is no previous experience in relatiogatfety
shifting of cargo or water on deck, was introdufddIn and stability and satisfying existing criteria magt
fact, it concerns only one mode of ships loss drel t assure required level of safety [6].

level of safety is largely unknown. In order to achieve sufficient level of safety hwit

Adoption of the described prescriptive requirement respect to stability, all elements creating stgb#iystem
and structural model was possible only becauseag w have to be taken into account [5]. Taking into actto
based on statistical evaluation of data for shagssized the fact, that only part of the casualties are edusy
and operated safely during the long time of thestfir faulty or bad design of the ship, the safety rezpints
formulation of criteria in 1948 in Register of Spipg of that refer mainly to design features of the shipnoa
USSR [8]. The crucial element of the criterion, tadue ensure sufficient level of safety, in particulatiwiegard
of wind pressure, was adopted in such a way, tmat t to ships having design features [7].
resulting critical KG value would correspond to mage What is much more important to be mentioned is
KG values of the population of vessels existingheg the fact that current intact stability criteria dot cover
time of development of the criterion, that were all the dynamic instabilities of ships in waves.
considered safe in operation (trial calculationsvetd Phenomena like pure loss of stability, parameitng,
that the majority of existing ships at that timeisfaed broaching and surfriding, which are presently

adopted weather criterion) [8]. encountered by ships, especially in severe sea
The Weather Criterion is the only amongst allleft  conditions, are not treated.
IMO criteria taking into account the influence oaves Part of those phenomena are presently addressed by

and only one being based on a balance betweemgeeli the MSC.1/Circ.1228 [3] but does not provide anipsh
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dependent information concerning the considerddrtai
mode. IMO has given in this guidelines [3], a dagr
(fig. 10) highlighting the potential occurrence ligh

confined to the fulfilment of empirical criteriala¢ed to
the static lever arm curve for still water conditionly.
The IMO stability criteria are prescriptive ruleased on

wave group encounters; however, the information is practical experiences quite many years ago. In this

given in a dimensionless format only by a raticsbips
speed V, and wave periofl,,, whilst a is the
encounter angle.

Wave direction

Figure 10 Diagram Indicating Dangerous Zone due to
High wave group encounters [3]

5. A NEW GENERATION OF STABILITY
CRITRERIA AS A POSSIBLE SOLLUTION FOR
ASSESSMENT OF SHIP STABILITY IN SEVERE
SEA CONDITIONS

respect, it is obvious that new approaches must be
implemented in order to issue valid, simple and
trustworthy methodology to provide the shipmastéhw

a decision support tool to prevent ship’s stabilitys in
different conditions encountered in severe seaitiond
during the voyage.

The lack of an existing intact dynamic stability
criteria (into present stability criteria) for tiphenomena
covering the stability variation in waves createsne
doubts and could entail that all ships may be qigde
to stability loss in this conditions [2], i.e. paratric
rolling, pure loss of stability, broaching, surlng.
Therefore, the development of dynamic stabilityesia
for such particular situations can become a topripyi
for the maritime community

6. CONCLUSIONS

In order to be assessed correctly the casualfies o
intact stability, regularities noticed in the coaref
statistics analysis, regarding for example theugtfice of
some hydrodynamic phenomena as well as types of
cargoes carried on board ships, must allow forrmgat
the causes of failures.

Like in any accident type, for the purpose to adop
the relevant safety measures and regulations teepte

Methods that can be used for the assessment thg,ch an accident in the future or to minimize theses,

vulnerability of ships in front of the new modes of
stability failures in severe sea conditions, frohe t
beginning of the voyage, as a measure of safetytda
be developed in a form of stability criteria and ke
integrated in the actual intact ship stability rfegjons.

Within the recent years, IMO through his Sub-
Committee on Stability and Load Lines and on Fighin
Vessels Safety, start working on a framework for
development of New Generation Intact Stability €hid,
with the scope of issuing an assessment methoddatogy
identify the ships vulnerable to dynamic instalgBtin
severe seas. However, the methodology is very campl
and is still under development being far away from
application in practice.

in ship stability casualties it is essentially teep a
strictly statistic of those casualties. Hence, ahtship
stability failure casualties have to be taken
consideration like separate events in the stagistic

An important lesson can be learned from the
presented casualties, that the intact ship stalfditure
is in many cases a chain of events, especiallyhoset
related to design, operational and environmentbfa.
The events must be analyzed separately and ideally
would be that the solutions to be integrated ingingle
framework.

The above study indicates that the occurrence of
ship stability casualties in the last 10 years ftas
statistical laws and has different relationship hwit

into

The reality proved that these few steps are notcgngitions of ships and some influent factors, \Whie

enough to ensure safety of ships and therefore viery

valuable for the officers of maritime safety

important that extensive researches and studies forygministrations and seafarers to consider, becthate

assessment the dynamic instabilities of ships hawme
carried out.

accident data from above study is reliable datanfro
official resources. But it is also suggested thiae t

Due to new designs of the ship’s hull, the dynamic fingings of above study should be properly refeeshc

characteristics of new ships can differ considgrditdm

and used by consideration of local environments,

conventional ships. This aspect provides also newpactical conditions and individual experiences.

necessities in respect of ship safety and put Hipss

The findings of above study can be beneficiaht® t

owners in front of new challenges regarding the mgaritime safety administrations to adopt decision-

guidance for operation.

making on maritime safety management, but is also

Hence, today the assessment of ship stability injmportant to carry out statistics and analysis @frime

waves, based on dynamic crite.ria,.became an imﬂiorta_casualties to help to adopt proper safety managemen
task among researchers. This is because the ship,easyres.

response to large waves is associated with sigmific
nonlinearities.

Moreover, the study can be a useful guidance for
masters and officers on board vessel in order to

Based on the analysis presented it can be contlude yngerstand the factors that contribute to shipilitab

that presently, the assessment of intact ship l#jaks
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ANALYSIS OF THE MIDSHIP SECTION’S FATIGUE USING
FINITE ELEMENT METHOD FROM A CARGO SHIP

'AXINTE TIBERIU, HRENIUC VICTOR,*NUTU CATALIN, “CARP NICOLAE-ADRIAN
1234Constanta Maritime University, Romania
ABSTRACT
The midship section is subject to a long-term claaused by an increased number of containers amiharea.
The fatigue is playing a determinant role in thigrky but in order to assess the fatigue, the nqrstedar and Von

Mises stresses on the midship section should eerdited using the finite element method.

Keywords: fatigue, CAD, finite element method, stress, midship section.

1. INTRODUCTION 2. DESCRIPTION OF DRAWINGS

The cargo ships are the most employed ships in the The NX Software from Siemens is well known for
naval transport. With those help, containerizeddgoo its rapid and complex Computer Aided Design [3].
are carried over the seas. [1]. A great deal of execution drawings have been used

The present paper is treating a cargo ship with for this computer aided design of the ship.
heliport, designed with the help of the CAD softevar
and the NX Software from Siemens.

Figure 1 Cargo ship with heliport

This type of cargo ship is used mostly for
transportation of dangerous goods and that is \aky t
red area signalling as it is shown in the Fig.uos.

In the next figure the top view is presenting the

heliport area, the surface on deck of the ship,revitiee i ap— - -
helicopters are landing. Figure 4 Side-view of the original drawing

The main equipment of the ship, such as the
propeller, the rude, the funnel and the wheelhcase
well as the radar and signaling equipment etc, heen
also taken into consideration.

Figure 2 Top view

In order that the ship designed is in accordance |
with the current standards, we have studied various
documentations and we have consulted naval field
experts [2].

Figure 5 Bottom-view. Original drawing
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i users to “enter” the inner of the ship. Though kX
Software from Siemens, is not a dedicated softi@re
the shipbuilding, it can be very helpful to analyke
loading of the ship.

[ —___ i = Let's suppose that the ship is to be unloadedén th
Figure 6 Top view. Original drawing harbour and in the storage area of the main wasshou
of the ship are existing 4 containers (Figure 11).

As it can be observed, it is rather hard to sethén
original drawing, that is why we have used the Ididd
Command in order to hide the execution layers,
execution dots and execution lines.

Figure 11 Ship loaded with containers

In the Figure 12 the thickness of the hull can be
also read. In order to observe the containers wasdy,
the thickness of the hull and the double bottomhaee
carried out a cross section of the ship.

L

Figure 7 Side view using the Command: Hidden

Figure 8 Front view using Hiden command

. . ) Figure 12 Cross section of the loaded ship
Using the command Hide, the ship can be now

easily seen. In all presented views (lateral, front Later, we will show the ship after the unloading of
bottom), details can be now easily observed (ex. ihe four containers, has been made.
SAFETY FIRST).

=

o ﬁTL_l"J ‘l, C T
—

Figure 10 Bottom view without layers

3. THE INNER OF THE STORAGE AREA

Although many software programs exist in the field Figure 14 Cross section of the unloaded ship
of the naval building, very few of them are helpthgir
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formability is the ability of a given metal workpie to
undergo plastic deformation without being damaged.
The plastic deformation capacity of metallic magks;i
however, is limited to a certain extent, at whiakinp,

the material could experience tearing or fracture
(breakage) [4].

ship

Figure 19 Analize formability — one step

Figure 16 Midship and double bottom section

3. THE ANAUSIS OF A SMALL UNIT
AREA FROM THE MIDSHIP SECTION

Due to the fact that the midship section is subject
to high pressures because of the containers, we hav
chosen to analyze the stresses occurred usingnite f
element method.

Because of the high dimensions of the midship Figure 20 Area loaded with a pressure
sections, sections that are carried out by weldéts,
we have decided to analyze only a small area of the Consequently to the pressure applied on the area
midship section. dA, using the finite element method, we have olet@din

following results:

Von Mises stresso.y OF o,) according to the
Strength of Materials Vth Theory, from failure thies,
the maximal shear stress,{) and the maximal normal
stress §may [5]-

‘Sooes B oo §, ez Der
P Cwens. o e

Sy B A T 1 TR
e Dt e Wagtate

Figure 17 Midship section (A) with its unit areA) W
’!I‘

nn

..
Figure 18 Unit area (dA) Figure 21 Von Mises stress

We are starting by meshing the unit area dA BT e

(length 6000 mm, breadth 2000 mm and thickness 400 R
mm) with elements of CETRA Type (10), and then we !“
are loading it with a pressure of 100 Mpa. an
The unit area dA is made out of AISI Steel 1005,
having the Suprafata dA este realizata din ote/Aigl
Steel 1005, having the Young’s Modulus of 2.1° 10 =
MPa, Poisson’s Ratio of 0,25 and density of 7.80Q6é- n
kg/mm~3.
But before loading with the pressure of 1000 MPa

(figure 19) , it is recommended to check the forititgb

2 ) Figure 22 Maximal shear stress
(mouldability) of the material. As already knowet
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As it can be seen in the Figures 21, 22 si 23 low
values of the stresses are recorded in the middie a In the Figure 25, the values of the strength safety
increased values are recorded at the edges ofldt® p  factor are very small inside the plate of steeteging
meaning that the sheet is considerably more stiemse  the minimal value and some higher values at the
their margins. margins of the unit area dA, the maximal valuesipei
recorded at the corners. Thus it can be conclubet t
the strength safety factor has high values onlyhm
corners.

Figure 23 Maximal normal stress

5. CONCLUSIONS

The determination of the stresses have been carried
out using finite element method in order to obtam
advanced durability. In the frame of the advanced
durability take part: fatigue life, strength safdactor
and fatigue safety factor [6].

The fatigue of the materials is a phenomenon
regarding the materials’ modifications of the pndjgs
due to the variable amplitude loadings, thus mbshe
materials failing under the cyclic loading. An effeof
the fatigue is the occurrence of micro cracks amal t
progressive fracturing of the material while in\see.
Materials’ fatigue is also important in transpontdahe
marine industry [5].

Figure 26 Fatigue Safety factor

It can be remarked that in the Figure 26 the values
of the fatigue safety factor are very small in theide,
excepting the minimal value and some higher values
together with the maximal values in the cornerg th
conclusion being that the safety factor is highyoinl
the corners.

Consequently, the midship sections should have a
higher strength in time, at different variable stsa
their fatigue is to be checked by means of thetdini
element method analysis.

The midship section is extremely important for the
safety of the naval transports, because when brdken
to heavy weights, the deep floor and the keel cdgld
also broken, thus eventually causing the floodihthe
ship. The conclusion of our work is that the migshi
section, thus calculated could withstand high pness
even in bad wheather conditions causing high pitoth
high rolling.
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COMPARATIVE ANALISYS OF ENERGY EFFICIENCY INDICATORSFOR A CRUDE
OIL SUPER-TANKER SHIP

EAITAR CATALIN, 2IORDAN NOVAC
L2Constanta Maritime University, Romania
ABSTRACT

Main ideea of this paper is not only the studyhef Energy Efficiency Design Index for a crudesuiper tanker
ship, witch is a mandatory technical measure fernbw ships, but also the study of Energy Efficje@perational
Indicator whitch is a voluntary mesurement for shipservice.

Keywords:. energy efficiency design index, energy efficiency operational indicator, technologies.

1. INTRODUCTION Pengy - is 75 per cent of the rated power
consumption of each shaft motor divided by the

This paper aims is to improve the energy weighted average efficiency of the generators,

performance of a crude oil super tanker ship of0B05 Pe«igy - is the output of the innovative mechanical

dwt, by studying the possibility of introducing energy efficient technology for propulsion at 75 pent

alternative energy sources and improving existing main engine power,

equipment onboard. Paeeiiy - i the auxiliary power reduction due to
Initialy, the ship has no energy efficiency innovative electrical energy efficient technology

technologies but, for this paper, our purpose is tomeasured &ygg),

introduce alternative technologies on board likefish P.e - is the required auxiliary engine power to

generators and motors, wind turbines and photaeolta supply normal maximum sea load including necessary

pannels. After that we calculate efficiency openadi power for propulsion machinery / systems and

index and indicator for both states of ship andcoate accommodation [4],

the results. For the reference crude oil super tanker, main
engine has a power up to 10000 kW, &aglis written:

2. CONSIDERATIONS ON ENERGY

EFFICIENCY OPERATIONAL INDEX - EEOI PygmcrmE>10000 kw)y = (0.025 X XPMF MCRy ) + 250

AND ENERGY EFFICIENCY DESIGN INDEX - (3)

EEDI SFC - is the certified specific fuel consumption,
measured in g/kwWh, of the engines,

2.1.Energy Efficiency Design Index - EEDI f, - is a correction factor which for the crude oil

super tank is written;
Energy Efficiency Design Index (EEDI) is a

measure of ships energy efficiency {gi) and is _o0516LEY 3
calculated by the following formula [1]: fi= 3, nmEp (3)
=hiME

(H}l=1 fz)(Z?Z’f Pue@ * Cemeq * SFCME(i)) + (Pap * Crag * SFCyg) +
+ ((H?:]‘fj * D Py — Z:f{f ferr) * Pagerr)Crag * SFCAE)) -
L (ZE forp@) * Perre * Crus * SFCu) |
f; * Capacity * fiy * Vyes ’

fw - Is @ non-dimensional coefficient indicating the
decrease of speed in representative sea conditbns
wave height,
1) faii) - is the availability factor of each innovative

energy efficient technology,

fi - is the capacity factor for any technical /
regulatory limitation on capacity, and should bsumsed
to be one (1.0) if no necessity of the factor snged:

C: - is a non dimensional conversion factor for fuel
consumption, measured gnandCO, emission,

Vi« - Iis the ship speed, measured in nautical miles
per hour (knot),

Capacity — is deadweight of the ship, fi

P - is the power of the main and auxiliary engines,
measured in KW,

Pwmeq) - is 75 per cent of MCR for each main engine,

_0.00115L33°

capacity (4)
2.2. Energy Efficiency Operational Indicator - EEQI

The Energy Efficiency Operational Indicator is

Pug@ = 0.75 X (MCRyg: — Prrod); (2) defined as the ratio of mass of €M) emitted per unit
) ) of transport work.
Perog) - is 75 per cent of nominal power of each The Energy Efficiency Operational Indicator is
shaft generator, calculated with this formula:
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FuelconsuptionCcarbon

EEOI =

4)

CargotransporteaDistance’

The unit of EEOI depends on the measurement of

cargo carried or work done, e.g., tonnes CO2/(tenne
nautical miles), tonnes CO2 / (TEU nautical miles)
tonnes CO2/(persomautical miles), etc

3. CALCULATION OF ENERGY
EFFICIENCY INDICATORS FOR TWO KIND OF
POWER SYSTEM CONFIGURATIONS

3.1.Calculation of Energy Efficiency Design Index for
crude oil super tanker in design version

To calculate the EEDI will adopt a number of

parameters for the main engine, auxiliary engines,
parameters

innovative technology and
according to the formulas below.

transport

Parameters for main engine:

1. Conversion factor for heavy fuel oil:

CFME = 3.1144. (5)

2. Main engine power:

Pyg = 0.75 X (MCRyz; — Pproi) = 0.75 X

(27020 — 0) = 20265 kW. (6)
2. Specific fuel consumption:
SFCruyg = 163.6 — 7)

Parameters for auxiliary engines:

1. Necesary power for auxiliary engines;

Ppg(McRME>10000 kw) = (0.025 x Z?=M1E MCRyg;) +

250 = 0.025 x 27020 + 250 = 925.5 kIV. (8)
2. Conversion factor for marine diesel oil:
CFAE = 3.20. (9)
3. Specific fuel consumption:
SFCppp =190 0. (10)
4, Corection factor:
_0516L5%7  0.516x324187
fi= S b = 27020 = 0.945. (11)

30

5. Power for shaft generator (for design ship theneo
shaft generators):

PPTI = 0 kW. (12)
6. Availability factor of each innovative energyieent
technology.
At design ship there is no efficiency technology.
ferr=1. (13)
7. Auxiliary power reduction due to innovative dtézal

energy efficient technology.
At design ship there is no efficiency technology.

Pagerr = 0 kW. (14)
Parameters fanovatie technology

At design ship there is no efficiency technology.
Parameters for ship transport work:

1. Capacity factor:

0.00115L%3°  0.00115%3243-36
= = = 1.025.
305301

fi (15)

capacity

2. Factor for decrease of speed in representathze s
conditions of wave height:

fw=1 (16)
3. Ship speed:
Vyer = 15.38. a7
3. Ship deadweight:
capacity = 305301 tdw. (18)

After these parameters, we can calculate Energy
Efficiency Design Index for crude oil super tankar
design version:

fixPmEXC, xSFC, +PpgxC, xSFC
EED] =L MEXCFME FMETFAEXCFAE FAE; (19)

fixfwxvresxcapacity

0.945x20265x3.1144x163.6+925.5x3.20x190

EEDI = ; (20)
1.025x1x15.38x305301

9757444.88+562704
5225989.86

EEDI = = 2.14% * knots.  (21)
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Energy Efficiency Design Index
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Figure 1 Value and interpretation of EEDI for shijiial design

After calculation is concluded that value of EEDI (26)
are within thetier 1 and tier 2 (figure 1). So, for design

ship we have a good result.

4. Auxiliary power reduction due to innovative dhéal
energy efficient technology.

This time, we have wind turbines ennergy and
photovoltaic pannels ennergy like electrical energy
efficient technology [3]:

3.2. Parameters for calculation of Energy Efficiency
Design Index for crude oil super tanker with energy
efficient technologies.

For crude oil super tanker ship we adopt three type Pagesfrurbine = 250 kW; (27)
of energy efficient technologies onbord [5]:
+ shaft generator; Pageffpannets = 15 kW. (28)

e wind turbines;

*  photovoltaic pannels. 3.3. Calculation of EEDI (option 1, we use shaft motor,
Against 1.1 paragraph we have some parameters fokyind turbines and photovoltaic pannels)
efficient ennergy:

EEDI =
1. Power for Shapt motor: fiXPMEXCFMEXSFCFME+(PAE+fixpPTI_feffXPAEeff)xCFAEXSFCFAE
fixfwxvyrepxcapacity
Prry = 0.75x 2 = 812.5 kW (22) (29)
M
_ 9757444.88+[1693.31-265]x3.2x190
Pgyy =976 kW. (23) EEDI = 5225989.86 : (30)
2. Power for shaft generator: EED] = Z2722488486841% _ 5 032« knots.  (31)
5225989.86 t
Ppro = 0.75xFPsq = 731.25 kW; (24) At point 3.3. we had a value of 2.¢3t * knots
figure 2).

So, like result, was a drop with 0.4t * knots.

3. Availability factor of each innovative energyieient
technology (we have the same factor for wind twbin
and photovoltaic pannels) [2].
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Energy Efficiency Design Index
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Figure 2 Value and interpretation of EEDI for shijh efficient energy and shaft motor

3.4. Calculation of EEDI (option 2, we use shaft
10089645.88

generator, wind turbines and photovoltaic pannels) EEDI = ———— = 1.93 g/t * knots (34)
5225989.86

EEDI = At point 3.4. we had a value of 1.9t knots

fixPMEXCEMEXSFCEME+(PAE—feffXP AEeff)XCFAEXSFCFAE . . ;
X Fwxvrepeapacity (32)  (figure 3), so like result was a drop with Og/t =
knots.
10021513.4+112.06x3.2x190
EEDI = =X (33)
5225989.86

Energy Efficiency Design Index
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Figure 3 Value and interpretation of EEDI for shijh efficient energy and shaft generator

3.4. Calculation of Energy Efficiency Operational 2. Carbon factor for each type of fuel:
Indicator for crude oil super tanker without Coarvon = 3.1144 for HFO; 37)

efficiency energy technologies
Cearbon = 3-20 for MDO. (38)

To calculate EEOI we will adopt a ship voyage of 3 cryde oil transported:
30 days. Sowe have parametelselow.

Cargo = 250000 tones. 39
1. Fuel consumed (tones): §Ouransporcea 39)

4. Distance during ship vayage (miles):
Fuel onsumea = 977.20 + 52.30 = 1029.5 tones HFO,
(35) Distance = 6506 miles; (40)

Fuel onsumea = 143.2 tones MDO. (36)
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EEQ] = 1020-5%3.114+143.2x3.20 _ In conclusion we observe that EEOI value is 2.253
_tcoa . 250000x6506 gCO2/t x mile. In figure no. 4 we had good result.
2,253 10 X miles. (42)
= EEDI Mandated 2013 ——EEDI Mandated 2015 = EEDI Mandated 2020
10 =——EEDI Mandated 2025 _" EEDI Attained * _EEOI
e
37
=i
EH
533
g .
o
3t G — . o —
2 —
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I~ 2] »
a2 —. F
20 ! 1 /.
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Figure 4 Interpretation of EEOI for ship withodtiéient technologies

3.5. Calculation of Energy Efficiency Operational Ccarpon = 3.20 for MDO (45)
Indicator for crude oil super tanker with efficient energy
technologies 3. Crude oil cargo:
We calculate EEOI for a voyage of 30 days. To Cargogransportea = 250000 tones (46)
calculate the operational index we adopt the parensie
below. 4. Distance during ship travel (miles):
1. Fuel consumed (tones): Distance = 6506 miles 47
Fuel onsumea = 977.20 + 3.5 = 980.25 tones HFO; EEQ] = 202353114+ 14323320 _ 5 151076 tC02/
(42) 250000x6506_
t x mile (48)
Fuelconsumea = 143.2 tones MDO. (43) In conclusion we observe that EEOI value is 2.15

2. Carbon factor for each type of fuel: gCO2/t x mile. In figure no. 5 we had a very good

results.
Cearpon = 3-1144 for HFO. (44)
=—EEDI Mandated 2013 == EEDI Mandated 2015 = EEDI Mandated 2020
10 = EEDI Mandated 2025 * __EEDI Attained * __EEO]
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Figure 5 Interpretation of EEOI for ship with eféat technologies

4. COMPARATIVE ANALISYS OF ENERGY 1.for option no.1l with shaft motor, wind turbines
EFFICIENT TECHNOLOGIESRESULTS and photovoltaic pannels, we had a value of 2.03
g/t * knots, against 2.14g/t * knots with ship without
4.1. Comparative analisys of Energy Efficiency Design energy afficient technologies. So, was a drop Withl
Index. g/t * knots;
2.for option no.2 with shaft generator, wind tundx
In conclusion, comparative results for the values of and photovoltaic pannels, we had a value of 1.93
EEDI are g/t * knots, against 2.14g/t * knots with ship without
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energy efficient technologies. So, was a drop Wil
g/t * knots.

Energy Efficiency Design Index
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Figure 6 Interpretation of EEDI

4.2. Comparative analisys of Energy Efficiency ennergy technologies with value of 2.253 gCO2/tilem
Operational Indicator So was a drop of 0.10 gCO2/t x mile.

Calculating EEOI, we observe that value is 2.15
gCO2/t x mile against the ship voyage without édfit
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Figure 7 Interpretation of EEOI for ship with efént technologies
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CONSIDERATIONSON THE POWER SYSTEM RECONFIGURATION FOR A VERY
LARGE CRUDE CARRIERSTANKER SHIP

FAITAR CATALIN, 2IORDAN NOVAC
L2Constanta Maritime University, Romania
ABSTRACT

The concept of energy efficiency (or energy optatian) has become, today, one of the main concefns
humanity to the whole world.

In recent decades, the maritime industry, has eddrito optimize the fuel consumption of ships thioube
development of engines and propulsion systems,awgal hull design, or using alternative energieis, Way making a
reduction in the amount of G@eleased to the atmosphere.

Main ideea of this paper is to improve the energsfgrmance of a crude oil super tanker ship of 8058wt, by
studying the possibility of introducing alternatigaergy sources onboard.

Keywords: shaft generator, wind turbines, photovoltaical pannels, efficiency.

1. INTRODUCTION

This paper consist in concepts modernization of a
very large crude carriers of 305000 dwt.

In this work, we have included the reconfiguration
of ship power system, introducing new generation
systems like shaft generators, wind turbines and
photovoltaical pannels.

Initialy, the ship has no energy efficiency
technologies included, but, for this paper, oumppsge is
to introduce alternative reconfigurations technaeg
onboard to make the ship more efficient.

2. CURRENT STATUS OF ALTERNATIVE Fiaure 1 AQUarius MRE .
ENERGY DEVELOPMENT ONBOARD OF SHIPS Igure L Aguanus concep

Another concept is Fery Medaka Solar (solar ferry
Medaka — Figure 2).

Eco Marine Power is leading a project to develop an
eco ship designed to operate as a ferryboat foarurb
areas.

One of the main problems of ship industry is to
reduce C@emission.

Several alternatives are proposed to reduce or
replace fossil fuels onboad ships like: sails, kite

electricity for shore supply, biodiesel, wind turbs, .
Y bRty Medaka is a ferryboat that not only uses solar powe

photovoltaic pannels or hydrogen fuel cells [1]. 4
These sources of energy can be used on its own or j 5 @ renewable energy source, but will also usenger
of other features that will be more softly with

connection with, what are called, hybrid systems fo . " R

power generation onboard a ship. These are sydtEms environment than tradl'FlonaI models of eX|st|ng|m'. '

generating energy that is actually green renewable. Flor examtple, WI"h' l?]e L!ﬁe% a hy?{'d el_ectrltc
Along time is been developing several concepts of propuision system, which wi € much easier to

maintain and have a lower cost than diesel.

eco ships.
One of the projects is Aquarius MRE System which - R .
use a lot of rigid sails and solar panels to forneasel T = i AR

based on a system of renewable energy. On largelges . collectenergy from the sun
can be installed up to 20 rigid sails, while snra#lbips = : e
will require only one or two sails (figure 1).

Aquarius MRE system is not intended to be the
main source of propulsion of ships. Instead, thatesy is
designed to work with other technologies, in ortter
reduce fuel consumption by up to 20% and emissidns
toxic gases.

On this kind of ship, the total installed solar gow
could be 500 kW or more.

Figure 2 Solar Medaka ferryboat
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Finally, a new concept which bri together all
sources of renewable energy,tie ship E / S Oell
(Figure 3) produced by Wallenius Wilhelms:

Orcelle will have an optimal cargo loading capac
of 85000 m, equivalent to 14 football fields. Tk
represents a 50% increase in space able in modern
ships carry cars, being able to carBp8 vehicles

Figure 3 Orcell eco shi

3. ESSENTIAL  CONSIDERATIONS ON
POWER SYSTEM RECONFIGURATION FOR A
VERY LARGE CRUDE CARRIERS OF 305000
DWT.

In first state the ship is neguipped with innovativ
technologies to enhance energy efficiency. Thiwthy
on | will propose some measuresetguif the ship with
innovative technologylike: one shaft generator, fir
wind turbines and photovoltaic pann

3.1. Power system reconfiguration using a shaft
generator

There are two type of pmrating modes fi the
energy system of the ship equiped with shaft geoes

1. Power Take Off Operation

In power takesff (PTO) operation, the she
generator operates as a generatqu(@ 4. The shaft
generator drivecan operate in island mode (sin
generator) or in parallel mode with other auxili
generators.

Shaft generator driveises droop control to adjt
voltage and frequency when operating pal with other
generators. The shaft generator driseseen as one 1
the generators in the system.

In addition to basic features, the shaft genel
drive includes extra functioligy. The shaft generatc
drive can compensate unbalanced loads in the gk
also provides reactive power compensa

Shore-to-ship

—> Py

@, %

Lo a

WHRS

_______ 40—0—&:‘
Main engine

Figure 4 Power Take Off Operatic
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2. Power Take In Operation

In power takein (PTI) operation mode, the sh
generator functios as a motor. The power is taken fr
auxiliary generators and thshaft generator drive
operates the motor (figure 5).

The take-mdiome feature can be used if the
engine has malfunctioned. The main engine car
decoupled from the shaft line so 1 the shaft generator
can operate independently, allowing the main entgr
be repaired.

The motoring power of the shaft generator car
used to boost main engine power. Tshaft generator

drive can drive the shaft generator/motor
synchronization withmain engine
Shore-to-ship

\ DG1

—o G
. - == @f::o'_c DG2
e 20

—o— G

—

WHRS

. — e (a)

\ . _n_(J
? [ ] BOCOCEED
SG/M Main engine

Figure 5 Power Takeln Operation

There are three type of shaft generators if wer|
to frecvency.

To illustrate the variation, the electric pov
diagrams (Figure 6@re shown for the CF (constant
frecvency electrical), RCF (n& contant frecvency) and
GCR (gear constant ratigrinciples. The diagrams a
shownfor basic layouts, but it is iportant to note that
other shaft genetar layout ranges based on a partici
engine load profile could be selected to ensure tthe
electric power from the shaft generator isailable for
most préerred main engine load conditio

Electric power [%]

1004

GCR

CFE

50 4

0 . — =
0 10 20 30 40 50 60 70 80 90 100 110
' ME power

Figure 6 Electric power vs main engine po\

Analyzing above,for the reference st, we will
choose a shaft generat@FE type, because of its
constant frecvencglectrical functionin.
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PTO shaft type generator / CFE (figure 7) is able t Main parameters of HCM6 shaft generator are:
produce constant frequency electricity with changés -power:P = 976 kW,
main engine speed. If this type of generator usgsead -nominal voltagel/y = 440V,
reducer, the alternator may have an embedded @béctr  -speedn = 600 rpm;

converter, which provides correction for variousegp of -frecvency:f = 60 Hz
main engine, and therefore correction the speeth®f  -phase numberm = 3;
alternator. As an alternative solution, and veryal®ne, -power factorcosp = 0.8.

electricity is produced with variable frequency aafier
is converted into electrical energy with constant The shaft generator HCM6 is CFE type (Figure 9)
frequency by thyristors. and reaches rated power when the main engine has a

CFE shaft generators are capable of operating injoad between 40% and 110 %. Because of during the
parallel mode with other generators when the main ship voyage the turbogenerator is operating at riwe
engine power is between 75 % and 100 %. Between 4050 % main engine load, and because we want as much
% and 75 % of main engine power, electric power fuel economy, the shaft generator is a very good
produced by the generator is reduced in propot®mn  solution.
main engine load. Such generators are commonly used

than those directly fitted on the engine becauseetlis Max load 976 KWW
no limitation on the installation onboard [4]. Nominal speed
Overall efficiency of such a system is between 84 % 600 rpm

and 88%.

Static frequency converter system 7 + Mg
r- - """ " — - - - - - - — — — — — — — ml
Distribution cubicle o []: ll !."II
Synchronous switchboard i gl
condenser

Converter cubicle

Excitation cubicle

Control cubicle

Figure 9 CFE type shaft generator

Also, during the ship voyage it can be used in
paralel mode, both, turbogenerator and shaft géarera

From the experience of voyages, ship needs no more
than 900 kW of electrical power, so, a shaft getoera
power of a 976 kW is a good choosen.

Finally, we have the ship electric power system

configuration:
- two diesel generators YANMAR type, of 1700 kW
Oil seal cover J ] 71 Support each,
4 feorba - one turbogenerator of 1100 kW,
- - one emergency generator of 620 kW,

- a shaft generator of 976 kW.

Stator housing

Figure 7 CFE type shaft generator 3.2. Power system reconfiguration using photovoltaic
pannels
For reference ship we choose a Cumins HCM 6 type
shaft generator (figure 8). The new solar cells with spherical shape and narrow

dimensions, could revolutionize the field of phaitigic
solar energy application.

Japan, leader in photovoltaic technology, has
developed new solar cells with tiny spherical shape
between 1 mm and 1.5 mm diameter as opposed to the
traditional 72 mm flat cells.

A negative electrode and a positive one, opposite
each other, are positioned in the center of thiaser'p"
type and " n" type (Figure 10).

This positioning of the electrodes makes the aell t
be non - directed and may occur even distributibthe
generated amperage. Sensitive cell which can igke |
from any direction is called three-dimensional tigh
capture.

Figure 8 Cummins type shaft generator
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Negative electrode

n’ diffused layer
Antireflection
coating

Positive electrode

Figure 10 Spheral cell

We will study the possibility of placing solar
onboard reference ship.

The panels are formed of spherical cells with PV
module witch comprise a number of 12 spheral cells.
Spheral cells can be conected in paralel or séfipses
11, 13, 14) to produce voltage power and high aageer
Lights is concentrated four times more with a hight
efficiency [2].

Depending on available ship space,we calculate the

number of solar modules, the number of photovoltaic
pannels and the hence area to be located.

g |
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Figure 11 Pannels with spheral cell

We put solar panels on port and starboard platforms
uppon bridge. We calculated the areas of locatioth a
got the following results as shown in Figure 12:

- we have two areas, on top, of 52 squere metanis, ea
making a total area of 104 square meters for placém

of solar panels [3],

- we have two areas, on the bow, of 50 square meter
each, making a total area of 100 square meters for
placement of solar panels,

- on the aft area we have two of 50 square metah, e
making a total area of 100 square meters for placém
of solar panels,

Finally, we have a total of 304 square meters for
placement of solar panels.

:4—13 m—>JI
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Figure 12 Areea for placement of solar panels

A modul area:

S= 24 x 15 mm= 360 mmp = 0.00036 n7’. (1)
Number of modules:
Nm = 304/ 0.00036 = 844444 pieces, 2)

Number of cells:

Nm = 844000 pieces = 844000 x 12 =10128000 cells.(3)
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We put cells on photovoltaic pannels as to supply
batteries of 48 V. So, we will have 126600 cells in
paralel mode and 80 cells in series mode.

Total electric voltage:

U= UcellNcellparalel =0.6«80=48V. 4)
Total electric amperage:
I = IoyN euseries = 0.025 % 126600 = 316.54.  (5)



Constanta Maritime University Annals Year XVI, Vol. 24

Total electric power: For reference ship we choose a Lentz wind turbines
with dimensions below.
P =1U =48+316.5 = 15.192 kW. (6)
Table 1. Wind turbines dimensions
Cell1 Cell 2
Power 50 kw
Rotor diameter 10 m
Number of blades 12
| 1=l Electric voltage 96 V
Total =71 712 Nominal wind speed 12 m/s
Minimum wind speed 2.5m/s
"T’ ‘—Vzb I\H/I'a>;]imum wind speed 2(3)0 m/s
ight m
- Votal =V1 +V2 >
Figure 13 Series mode of cells Lom i

Cell 1

IT=I1+I2

UT = U.‘ = Uz
Figure 14 Paralel mode of cells

3.3. Power system reconfiguration using wind turbines

The wind turbine is device that converts kinetic Figure 15 Lentz wind turbine dimensions
energy from wind in mechanical energy. If the
mechanical energy is used to produce electricitg t The ship will be equipped with five turbines wind
device may be called wind generator. turbines, with a total power of 250 kW (figure 1%).

Advantages of vertical axis wind turbine against
horizontaly one:
-they are easier to maintain because moving equipme
are placed closer to the ground platform,
-propeller blades are vertical, so there is no naed
rudder for the propeller orientation,
- vertical turbines have increased aerodynamicieficy
at high and low pressure,
-for the same diameter of the propeller blades icairt
turbine has a larger diameter than the turbine with
horizontal axis,
-vertical turbines are more efficient in areas withnd
turbulence because the propeller blades are plclosd
to the ground,
- propeller blades have a lower rotational speed;an
resist stronger winds than horizontal-axis turbjnes

Lentz wind turbines have type cup blades which
provides efficiency at low wind speed, safe operati
and low noise. It is recommended to operate inlighra Figure 16 Ship equiped with wind turbines
with photovoltaic panels thereby ensuring greatergy
security.
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4, OPERATIONAL COMPARATION We can observe that reconfigurated system cover
BETWEEN FIRST AND RECONFIGURATED required ship energy only if the main engine hdsaa
POWER SYSTEM bigger than aproximatly 30%.

The table contains different speed of ship and
In table below we have real operation parametars fo different load of main engine.
very large crude carriers of 305000 dwt [5]. Also, we can amphasize that innovative energy
This is a operation comparation between first power cover energy required by the ship in 95% of casem f
system (auxiliary engines and turbogenerator) andtable [6].

reconfigurated system (auxiliary engines, turbo This things also means a fuel economy.
generator, shaft generator, wind turbines, photaiol Maximum power produced by innovative technlogy
pannels). onboard is 981 kW witch means o very good efficjenc

Table 2. Comparation between first ship power sysaed reconfigurated power system (real operatiarpeters)

knots % MT MT MT KW | KW | KW KW If KW KW
Speed | MCRME | ME | AE | Boiler | AE TG T T Efficient | SG (0.75 PTO) | WT+PP
12.04 32.33 38.9 3.7 8.50 676 274 | 950 981 Y 731.25 250.00
11.29 31.62 35.6] 3.5( 8.00 668 259 | 927 981 Y 731.25 250.00
12.52 32.06 37.6] 3.8( 8.60 719 272 | 991 981 N 731.25 250.00
12.33 32.60 36.7 3.7 7.90 691 271 | 962 981 Y 731.25 250.00
12.46 31.98 36.00 4.2( 8.90 1232 | 792| 2024 981 N 731.25 250.00
12.42 30.82 347 490 10.70 893 269 | 1162 981 N 731.25 250.00
12.79 31.27 35.2] 4.0( 7.50 765 276 | 1041 981 N 731.25 250.00
13.21 31.98 36.00 3.9( 7.20 681 259 | 940 981 Y 731.25 250.00
11.79 30.24 30.20 3.9( 8.10 594 277 | 871 981 Y 731.25 250.00
13.00 38.09 36.1 3.8( 7.60 663 272 | 935 981 Y 731.25 250.00
13.63 32.42 36.5] 3.7 7.60 648 261 | 909 981 Y 731.25 250.00
14.16 32.32 379 4.90 10.001191 | 776| 1967 981 N 731.25 250.00
13.29 32.78 36.9 4.90 10.50 691 257 | 948 981 Y 731.25 250.00
13.32 31.12 36.5] 4.2( 8.10 678 267 | 945 981 Y 731.25 250.00
16.33 79.14 89.1] 0.4( 060 O 828 | 828 981 Y 731.25 250.00
16.92 83.91 98.4] 0.0( 0.00 O 901 | 901 981 Y 731.25 250.00
16.25 82.25 92.6| 0.0( 0.00 O 813 | 813 981 Y 731.25 250.00
16.20 82.20 96.4 0.0( 0.00 O 749 | 749 981 Y 731.25 250.00
12.27 76.74 29.7] 0.9( 9.00 O TA7 | 747 981 Y 731.25 250.00
14.41 52.76 41,1 231 7.70 681 277 | 958 981 Y 731.25 250.00
10.49 30.11 25.1 3.9( 7.30 681 276 | 957 981 Y 731.25 250.00
HFO MDO

Total: 977.2 | 52.3 | 143.2 | 12152 | 9373 | 21525 | 20606 15356.25 5250.00
Table legend: 6. REFERENCES
ME- main engine;
AE - auxiliary engine; [1] NOVAC, 1., Ship theory and construction, Part 2 -
TG — turbo generator; Ship hydrodynamics, Universitatea Maritiy, Constara,
SG - shaft gennerator; 2013.
WT — wind turbine; [2] TAIRA, K., NAKATA J. Sphelar cell array module,
PP — photovoltaic pannels. Japan, 2013.

[B]IMUSCATO, D., GANDE E.BAUER Z.Photovoltaic
5. CONCLUSIONS Technology in the Shipping Industry A feasibility study

on the use of solar energy for diesel abatement in
Refference ship economic speed is 15 knots. If Handymax class cargo vessels, Japan, 2011.
during a voyage the ship operate at economic speedf4] MAN Diesel Ltd., Shaft Generators for Low Speed
result that auxiliary engines are not used andirequ  Main Engines, 2011.
electrical power will be covered only by the inntiva [5] FAITAR C. Concepte de modernizare energetica a

technology system. unui VLCC de 305000 tdw. Calculul s proiectarea
Also, fuel consumed will be only heavy fuel oil by sistemelor energetice auxiliare. Universitatea Maritiri
the main engine. Constanta, 2014.

This paper treat not only theoretical aspects lmat a  [6] www.pveducation.org/pvcdrom/modules/module-
real operational parameters for power systems adboa  circuit-design, accessed at 22.11.2015
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NUMERICAL ANALYSISOFA CARGO VESSEL MOTION

'LAMBA MARINEL-DANUT, “CHIRCOR MIHAEL, °*ANDREI CRISTIAN

1.2.3Constanta Maritime UniversitiRomania

ABSTRACT

A modern ship design procedure can be seen as@iive process where requirements, regulationsraied
including, amongst others, analysis of seakeepimd iatact stability criteria issued by the Intefonél Maritime
Organization and ship design solutions are compiredder to achieve an optimum solution. The carabon of the
ever growing population together with high demaaddoods and increasing oil prices have resultetthéndesign of
merchant ships that are optimized for minimum tasise and maximum load capacity. Certainly, preaticof ship
motion can be done in many different ways. Tessegeral full scale ships would unquestionably dile best
estimate, but would of course be too costly andtarally impossible. Another way of analysing shption is by
testing ship models in wave basins. Although agbetption than testing full scale ships, it is oftane consuming and
costly. A third option is the prediction of ship tiom by computer simulation. Computer simulatioms done with
respect to simplified models. These models reptgdgysical reality to a degree that depends orsitlifications and
assumptions made. The aim of this paper is to uhiervia numerical methods with Ansys CFX the motid a Cargo
vessel involving modeling the ship seakeeping fadQF. The paper is showing how, by using advanagdarmical
simulation techniques, one may describe accurdbelyship motion due to the marine environment dooral like
waves and wind. This simulation was done in orddrave the input data for further studies like dlushing effects of
liquid freight inside the hold of the cargo shipydy to be described inside some subsequent atidle the sloshing
effect take place, the structure of the ship isiéwhand in some points of the structure the stressbecome critical.
By using the motion curves calculated, all thesgaate simulations may be successfully developed.

Keywords: Ship motion; CFD, Finite Volume Analysis

1. INTRODUCTION During the last decades, several unified models
describing ship motion due to maneuvering in waves

A modern ship design procedure can be seen as afave been developed. A nonlinear unified stateespac
iterative process where requirements, regulations a Mmodel for ship manoeuvring and control in seaway,
rules including, amongst others, analysis of segikee where the unified model is obtained by superimppsin
and intact stability criteria issued by the Intdimaal ~ maneuvering and seakeeping model [1]. The potential
Maritime Organization and ship design solutions are and viscous damping terms in the model establistyed
compared in order to achieve an optimum solution Fossen are presented by a so called state-sppueaap
[5][8]. The combination of the ever growing popidat where instead of using the convolution integral ahhis
together with high demand for goods and increasihg ~ Used to derive the damping forces in classic theory

prices have resulted in the design of merchantssthiat linear reduced-order state-space model is used to
are optimized for minimum resistance and maximum approximate the damping forces [1]. Thus, achievirg
load capacity. standard representation used in feedback systems.

Modern merchant ships, seen today, differ however ~ Regarding the wave excitation forces, they include
significantly from the ships that were used in the the Froude-Krylov and diffraction forces (1 ordeawe
statistical studies upon which the IMO criteria besed, ~ loads) as well as the wave drift force (2 order evav
both in size and hullform [3]. loads). Hua and Palmquist describe a time domaim sh

Certainly, prediction of ship motion can be done in motion  simulation program (SMS) where two
many different ways. Testing several full scalepshi Mathematical models, a wave induced model and a
would unquestionably give the best estimate, butlo ~Manoeuvrability model, are incorporated into a ielif
of course be too costly and practically impossible. model [2]. The unification of the models is obtairiey

Another way of analysing ship motion is by testing assuming that no interference between the turning
ship models in wave basins. Although a better optio Motion introduced by ship maneuvers and the vejocit
than testing full scale ships, it is often time soming potential, diffraction or radiation waves is attlh thus
and costly. A third option is the prediction of ghi ~Making it possible to superimpose the given models.
motion by computer simulation. Computer simulations The damping forces, in contrast to the method
are done with respect to simplified models. These described in Fossen are derived to the time domain
models represent physical reality to a degree thatthrough the convolution integral [1]. As to the wav

depends on the simplifications and assumptions madeeXciting forces, only the Froude-Krylov and difftia
[7]. (first and second order wave loads) are includeukres

the Froude-Krylov force is treated nonlinearly.
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Furthermore, Min-Guk and Yonghwan introduced The strategy of ship modeling is that the body will
a unified model for ship maneuvering in waves where be treated as a rigid body with the entire mass
the interaction between the manoeuvring and seakgep concentrated inside the center of gravity followinih
model is done similar to the unified models presdnt the study of the ship motion as heave (Oz axis)iuth
above [6]. That is, the seakeeping and manoeuvring(around Oy axis).
problems are coupled and solved simultaneously. The The action and reaction of the sea upon the sHip wi
emphasis of the program is on th¥ @rder wave drift  be carried out using the Fluid Structure Interac(BSI)
obtained by using a direct pressure calculationhowt  of the fluid and the vessel body.
which is seen as an important factor in the skifeatory Inside ANSYS CFX software module the Beta
calculations [4]. option will be activated allowing the direct calatibn of
The aim of this paper is to determine via numerical the ship motion. The rigid body is encompassintui f
methods with Ansys CFX the motion of a Cargo vessel domain to which the OZ motion (Oz) and pitch mosion

involving modeling the ship seakeeping for 2 DOF. are permitted.
The Beta option of the software is supposing that
2. CAD AND FINITE VOLUME ANALISYS the ship is not changing the shape during its eimiu
(FVA) MODEL OF THE SHIP inside the fluid domain and this is a simplifiedseaof

. ~ FSI with the benefit of tremendously reducing the
In order to achieve the goal stated above, the shipcomputing power needed for solving the numerical
under consideration is the one given in the figire problem. In this approach all the forces and momsang

having the following characteristics: supposed to act only upon the center of mass of the
* Length-290 m structure and as per the Charles theory the emiirtton
* Heigth-32 m of the body will be described only by the centenafss
* Draught-11.1 m motions.

« DW-57.700t

* Engine type MAN B&W 6S50MC-8.200 kW

e Thickness of the steel plate-22 mm

«  Steel density-7800 kgfin

The geometry of the ship is developed by using the
software SolidWorks 2015 as seen below:

Figure 2 The ship seen as a rigid body

Figure 1 Cargo vessel under consideration

In order to simulate the air above the sea, the sea
itself and their interface the multiphasic optiofitbe
fluid will be activated. When using the multiphasic
option of the fluid model there are a sum of pheaoom

After the generation of the geometry some
geometrical properties are to be automaticallyudated:

*  Ship mass-29212771.5516 k% which are interacting as the buoyancy, the impuaise
*  Ship body volume-3745.2271°m momentum exchange in between phases, mass exchange,
*  Ship area-102516.6000°m superficial tension etc. that are involved. In oase the
» Center of mass coordinates [m] including the interface is separating two distinct phases, theegas
freight : X = 155.3927; Y =17.6088; one (air) and the liquid one (sea water). At thtgrface
Z=-11.9597. both phases are moving with the same speed and the
«  Calculated moments of inertia [kg/m flow is free. The mass fractions inside any fluid o
0 Ixx=16830893681.8206 gaseous phases is equal to 1 but the interfacefiised
0 Ixy=155000920198.2467 by the mass fraction of 0.5.
0 Ixz =-104240912271.1265 In order to generate the waves inside the fluid
0o lyx=155000920198.2467 domain we'll simulate a moving wall or Flapper. The
0 lyy=2751913141157.2334 fluid domain is parallelipipedic (like a testing
0 lyz=-6430523122.9927 hydrodynamic tank) providing enough space ahead and
0 1zx=-104240912271.1265 behind the ship in order the waves to develop ilikéhe
0 lzy=-6430523122.9927 figure below:
0 lzz=2756311538962.6108

The ship is having 5 storage hold carrying alumina
inside the hold 1, 3 and 5 filled 50%.
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Air

— Testing tank end

N7 Ship body
Flapper Sea bottom

Interface */

Figure 3 Fluid domain

appxPitch=atan2(probe(Total Mesh Displacement
Z)@Bowpt -probe(Total Mesh Displacement
Z)@COMpt,2.49[m])
The simulation is done as transient with steps.bf 0
sec within an interval of 10 seconds.

3. CFD SIMULATIONRESULTS

After 500 iterations the software is automatically
Once this strategy established the CFX model is calculating the ship motion as below. There are two

generated like in the figure below (along with the zones: the first one corresponds to transitory tiehaf

boundary conditions):

. Seabed
FMonitoring Monitoring point-
point-Bowpt COMpt

Monitoring
point-
WaveHeight

e LATAVAYS
e ARSI
RSN g
&

STy
O,

SRR
NSTev AN

0 4504003 924003 ()
2256 H00 6.75%003

Figure 4 CFX Model and the boundary conditions

There are established three monitoring points in
order to have the at the end of the simulationgttaghs

for ship motions:

¢ WaveHeight is placed ahead of the ship body

the forming waves somehow stochastic, and a second

stabilized zone where the waves get their shapettend
ship motion is stabilized.

Run Fluid Flow CFX 003
User Points

Transitory > <:|

1 zone

02 ! E:>

] Stabilized zone

T L) T ¥ T ¥ T x 1 : T ¥ T

——r——T—
] 0 0 60
Accumulated Time Step
= Monitor Point: Bowpt (Tota! Mesh Displacement 7}

= Monitor Pomnt: COMpt (Total Mesh Displacement Z)

—— Monitor Point: ight (Total Mesh D )

Monitor Pont: appxPitch

and is measuring the wave height impacting the

ship.

¢ Bowpt is monitoring the vertical displacement

of the ship.

of the center of mass of the ship.
The pitch is calculated

from geometrical

Figure 5 Motion curves and the seakeeping ship

For the final time step (10 sec) there are someroth
« COMpt is monitoring the vertical displacement calculated parameters of interest to be shown as in

Figure 9.

considerations and displacements of points Bowgk an

COMpt with a new variable defined in Ansys as falto
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Figure 6 Pressure fields distribution on the sfody

Figure 9 Fluid velocity distribution inside theil
domain

The pressure distribution fields as seen above, is
revealing an maximum value of 5257 Pa at the bawspr

Below is shown the sea water velocity along to the
ship vessel with a maximum of 0.25 m/s in the same
bowsprit region.

The air velocity is having the maximum value of
11.4 m/s above the ship.

The interface parameters are calculated as wall. Fo
instance the wave velocity is to be seen below.

P
[ms™1]

Figure 7 Water velocity fields distribution on tsleip

body

The water buoyancy force (BForce) is almost
constantly distributed along the body with an ageraf N ssan 7000 (m)
9766 kg/(ns). 2 2

On the other hand the flow parameters of the fluid
domain were calculated as well. Figure 10 FE Mesh velocity

For instance the pressure distribution onside the
fluid is like in the figure below: The maximum Finite Elements mesh velocity is to

be recorded near the Flapper with its maximum 0858

m/s.

The waves are exerting a certain pressure as below
with an maximum of 319 Pa due to the wave height in
Figure 11.

] 2500 7.000 (mp
[ S—  Se—]

Figure 8 Pressure distribution inside the fluiginddn

The maximum pressure of 5.88e4 Pa is placed on ¥ e
the bottom of the sea due to the hydrostatic pressee
in Figure 9. Figure 11 Wave pressure
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Thus the water velocity will be max. 1.59 m/s due successfully developed.
to the interaction to the structure in Figure 12.

5. REFERENCES

[1] FOSSEN, T. I.,A nonlinear unified state-space
model for ship maneuvering and control in a seaway
Department of Engineering Cybernetics Norwegian
University of Science and Technology. NO-7491
Trondheim, Norway, 2005.

[2] HUA, J. and M. PALMQVIST,A Description of
SMS — A Computer Code for Ship Motion Calculation.
Naval  Architecture Departement of Vehicle
Engineering, KTH, Stockholm, 1995.

[3] KLUWE, F., Development of a minimum stability
criterion to prevent large amplitude roll motions i

o 2500 o following seas Technische Universitat Hamburg-
T Harburg, Germany, 2009.
[4] Lee, T. et al.On an Empirical Prediction of
Figure 12 Water velocity Hydrodynamic Coefficients for Modern Ship Hull
Proceedings of MARSIM "03, Vol. I, 2003.
4. CONCLUSIONS [5] MILCHERT, T., Handledning i fartygs projektering.

Naval  Architecture Departement of Vehicle
The target of this paper was to show how, by using Engineering, KTH, Stockholm, 2000. _
advanced numerical simulation techniques, one mayl6] MIN-GUK, S. and K. YONGHWAN Effects of Ship
describe accurately the ship motion due to the meari Motion on Ship Maneuvring in WaveSepartement of
environment conditions like waves and wind. Naval Architecture and Ocean Engineering, Seoul
This simulation was done in order to have the input National University, 2011. _
data for further studies like the sloshing effesftsiquid [7] PEREZ, T.,Ship Motion Control. Course Keeping
freight inside the hold of the cargo ship, studybe and roll stabilisation using rudder and fin€entre for
described inside some subsequent articles. Ships  Structures (CeSOS), Norweigen University of
As the sloshing effect take place, the structure of Science and Technology (NTNU), Marine Technology
the ship is loaded and in some points of the siredhe ~ Ceéntre, NO-7491, Trondheim, Norway, 2005.
stress may become critical. [8] ROSEN, A.,Introduction to seakeepind@entre for
By using the motion curves calculated and given in Naval Architecture, KTH, Stockholm, 2011.
Figure 5, all these intricate simulations may be

45



Constanta Maritime University Annals Year XVI, Vol.24

46



Constanta Maritime University Annals

Year XVI, Vol.24

STUDY OF SHIPYARD INTERVENTION BASED ON ANSYS SOFTWARE
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ABSTRACT

The shipbuilding industry is a segment of a cordimiengineering development facing many problemsrgged
by flexible environment that induces consideralolcé in the resistance of ship structures. Deteatiin of stresses

and strain of shipbuilding plate is done with comera s

oftware ANSYS for five study cases. ShipBimg has

changed since building the training ship in 1938 alhrivet bonding are replaced by weld plates.

Keywords:. shipyard intervention, structural analysis, stredsformation.

1. INTRODUCTION

In recent years, structural analysis has emerged as
means of checking the current buildings eligiblev-lo
cost technique, including shipbuilding. In the eutr
analysis were considered normal stresses occummng
the surface of the sheet plus alter those causedhbgs.

In this article we studied the use of rivets in dggs shell
and use or disposal seams. Examples of reseaittie is
Training Ship “Mircea”, a ship built in 1938 in Geany
whose structure is combined resistance based ngeti
Removal of rivets and sheet applications will afffec
vessel flexibility, while welds will induce interha
stresses in the material without it being subjedied
external forces. To perform the test it was useZiA®D
environment. CAD environment used is ANSYS, and the
method of calculation was "Finit Element Method"
(FEM). The results from the analysis are comparéht w
the limit values of stresses and displacements
accepted.[4,5]

2. PROBLEM DESCRIPTION

The article is focused on shipyard repairs related
frame plates for ships that were built using batkets
bonding and fixing their plates on truss elemehising
riveting work using doubling the tables over a aliste
of 200 mm, and current technology runs by welding t
front, sheet in the middle area (area riveting) Vase
weight and will also influence the deformation asticess
as shown next in ANSYS simulations.

Figure 1 Training Ship “Mircea” shipyard intervemt
3. NUMERICAL INVESTIGATION

Methodsfor solving problems by FEM
The main stages of the application of finite elemen
calculation are:
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1. The finite element discretized structure in
which only the nodes to be interconnected,
whose movements are chosen as unknowns.

2. Choose interpolation functions and is
calculated for each element matrix B.

3. Determine the matrices of rigidity and
stiffness matrix elements of the mesh.

4, Determine the nodal forces vector, write the
system of equations, and determine the
unknowns.

5. Calculate movements of the points of interest
on any item and then tensions.

6. Given the tensions and movements in the

required check points of strength and stiffness
conditions.
Accuracy of results depends on the fineness of the
mesh and how the conditions of continuity on trdesi
of the elements. Their fulfillment is influenced bye
interpolation functions in areas with high gradient
variation must be taken to a higher degree, whéctu$
to higher order elements. Construction subjected to
analysis is modeling in a CAD environment, ANSYS,
meeting the specifications of construction distance
between 600mm truss elements, tin is used A32 12mm
thick and yield strength of 315 N/ mm2. [9,12,15]
The current analysis is performed for five cases,
varying the length of the sheet metal replacemeint j
area, the riveted with the welded.

4. INPUT DATA FOR MESHING AND
SOLUTION

The study uses FEM for displacement and stress in
various cases as presented in geometry built in
DesignModeler component of ANSYS (Figures 2,6).

Data collected for computational purposes is based
in measurements and observations onboard Training
Ship “Mircea”. The fluid pressure used is,

Pz = 4.353x1fPa for a wave action in the area of
intervention.

Figure 2 CAD geometry on DesignModeler Case #1
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Geometry creatior

Geometry recreation

\

Ansys
Module
Mesh creatior (CFX Fluent Static
Structura etc.) '

Mesh recreation

Preprocessing

Figure 3 CAD geometry on DesignModeler Case #2

Data extractior
Solution

Postprocessing

Figure 7 Meshing connections inside solver

Figure 4 CAD geometry on DesignModeler Case #3

Figure 8 Automatically generated mesh for finite
element analysis

5. NUMERICAL RESULTSAND DISCUSSION
Stress Study

Figure 5 CAD geometry on DesignModeler Case #4 The stress study on surface was done on the table
with a equivalent wave force uniformly
distributed.[10,11]

After the simulation in case #3 is observed the
following results:

13504
10152
6820,1
3478
135.86 Min

Figure 6 CAD geometry on DesignModeler Case #5

Before being analyzed according to the FEM shaft
is meshed in elements by ANSYS meshing procedure )
according to Figures 7 and 8: Figure 9 Stress Study

Figure 9 shows that the stress concentration area
adjacent to the riveting and tension peaks occtireat
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transition from riveting to the welded area, scstld a
vulnerable area. However it notes that areas wiene
is less tense riveting stress and focus the renmimiea.

Vibration Study

In what follows, the element in all five cases
defined above is subjected to vibration frequency
between 15Hz and variations of 105Hz.

0.036559 Max
0.032487
0028435
0.024373
002031
0016248
0012186
noosia4z
00040621

0 Min

Figure 10 Vibration study at 15Hz

0.058031 Max
0051583
0045135
0038687
0.03224
0025752
0.019344
0012836
0.0064479

0 Min

Figure 11 Vibration study at 23Hz

0.080647 Max
0.07 1686
0.062725
0.053765
0.044804
0.035843
0.026882
0.017922
0.0089608

0 Min

Figure 12 Vibration study at 48Hz

0043895
0,036663
—{ 0.02933
— 0.021998
—{ 0.014665
0.0073326
0 Min

Figure 13 Vibration study at 51Hz

003328
0026624
0.019368
0.013312
0.006656
0 Min

Figure 14 Vibration study at 64Hz

0.086762 Max
0.077122
0.067482
0.057842
0.048201
0.038361
0.028921
0.019281
0.0096403

0 Min

Figure 15 Vibration study at 105Hz

Deformation Study

The total deformation of the application of the
pressure force uniformly distributed wave, as pmese
for static force in Figure 16.

6.4172e-6 Max
5.6997e-6
4.9372e-6
4.2748e-6
3.5623e-6
2.8498¢e-6
2.1374e-5
L4249e-6
T.1248e-7

0 Min

Figure 16 Deformation Study in Static Structural

It is noted that the movements are influenced ley th
overlapping plates and the modified mass/thickrefss
the studied area. A solution will be valid when gooynt
of material will present stress values accordinthtory
guides [13,14]. Collected data will be presentedaivie
1.

All presented values indicate that total defornmatio
and stress are modified in all five cases according
Figures 17 and 18. Presented values indicate a high
difference in all simulated situations and theseilts are
usable in shipyard repairs and other technical issud
regarding impact on old ships with modern technglog
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Table 1. Solution values for all 5 cases

Total
Mising Total deformationin | deformation
belt Total deformation in Total
Study case length Study deformation
[metres] [micrometres] Study
[N/m?]
Case #1 2.4 12.1 52145
Case #2 1.8 8.35 34778
Case #3 1.2 6.41 26873
Case #4 0.8 4.44 12080
Case #5 0 2.42 4897

Total deformation in
Total deformation
Study [micrometres]

15
10
5
0 : : : :
Case#1 Case#2 Case#3 Case#d Case#5S
Figure 17 Total deformation variation
Stress [Pa]
60000 -
50000
40000
30000
20000 Stress
10000
0
Case Case Case Case Case
H1 #H2 H3 H4 HS

Figure 18 Stress variation according to case
6. CONCLUSIONS

This work has reviewed the influence of modern
technology in shipyard repairs over an old riveted
built in 1938 based on forces generated real wgrkin
environment. In this analysis we have shown that
different configuration influences the deformatiom
ANSYS software analysis. This work has presentee fi
different cases and results for each case in figarel
tables. The analysis performed in this article $taslied
the impact of the shipyard intervention using cuotre
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technology. It was observed that the area remowasdah
role in reducing deformation and stress. The acgmt
is that there riveted plates induce less intertrakses in
the material as presented in case 5.

The results of this study may help the shipbuilding
industry in future hull repairs by optimizing thgréhmic
behaviour of the hull and reducing the costs otesé¢
types of repairs.
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COLLOCATIONS IN MARITIME ENGLISH
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ABSTRACT

The paper presents an approach to collocationsaritikhe English for their manual extraction andssiéication
using one of the Admiralty publications — Sailingdations (Pilot Books). Firstly, collocations atefined in general.
Secondly, the field of Maritime English, in the bd®r sphere of English for Specific Purposes (ESBfated and then
Pilot Books are described. Finally, classificatafrthe collocations is given.

Keywords: English for Specific Purposes (ESP), Maritime

1. INTRODUCTION

The topic presents a particular research interest
because in all special terminologies the respetéums
collocate (typically combine) with certain words
(adjectives, nouns, verbs, etc.) forming the stedal
terminological collocations.

Dealing  with  collocations  (terminological
collocations in particular) the research calls their
definition.

A collocation can be defined as “a sequence of two
or more consecutive words, that has characterisfics
syntactic and semantic unit, and whose exact and
unambiguous meaning or connotation cannot be dkrive
directly from the meaning or connotation of its
components”’[Choueka 1988].

Some examples of collocational expressions as
given in [Choueka 1988] are the following:
personal nouns(names of specific, individual, unique
entities): e.g.

Ronald Reagan
President Reagan

United Nations

common nouns e.g.

ice cream

high school

artificial intelligence
idiomatic expressionse.g.
change mind

sit down

hit and run

research and development
and idioms like:

once upon a time

Thus, it generally assumed that a collocation
consists of two or more words which have a strong
tendency to be used together. For example, in Emgli
you say:
turn off the light,
not
close the light
strong coffee,
not
powerful coffee
She was attacked in broad daylight,
not
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EstyliSailing Directions, collocations, Pilot Book.

She was attacked in bright daylight

The WorldNet gives five definitions
‘collocation’. Here we present two of these:
Phrases composed of words that co-occur for
lexical rather than semantic reasons, for
example, a heavy smoker is one who smokes a
great deal, but someone who writes a great deal
is not a heavy writer. This seems to be a lexical
fact, not related to the meanings of smoker or
writer.
The frequency or tendency some words have to
combine with each other. For instance, the
phrases "tall person” and "high mountain”
seem to fit together readily without sounding
strange. A non-native speaker might talk about
a "high person" or "tall mountain,"” and this
construction might sound slightly odd to a
native English speaker. The difference is in
collocation.

of

Collocation is an intuitive ability of competent
English speakers to put words in correct combimatio
Such “an arbitrary and recurrent word combination”
[Benson 1990] proves to be an obstacle to most ESL
learners who are already too busy with the othlersraf
the English language when they use the language.

There are two types of collocations, namely
grammatical and lexical [Benson 1985a, 1985b].
Grammatical collocations are those which consist of
“dominant word” such as a verb, a noun or an anlject
followed by a grammatical word, in most cases a
preposition, as can be seen in examplesdiwght after,
deal with, take care ofand so on. As to lexical
collocations, they are usually formed by two “equal
lexical components in combinations like adjective
+noun, noun +verb and verb +noun [Benson 1985a:62].

It is this interlingual incongruence which can give
rise to second-language learning difficulties and
problems of translation equivalence. “Collocations
constitute a key component in the lexicon of ndtura
language. Translators and/or interpreters should,
therefore, possess a high syntagmatic competence
alongside their paradigmatic competence. Unnatesaln
comes as an immediate consequence of
translator’s/interpreter's inability to call up thelevant
collocations in the target language.”[Abdullah Shak
Mohammed Farghal, 1992-3].

the
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2. ENGLISH FOR SPECIFIC PURPOSES (ESP)

We are interested in collocations in the domain of

(ESP) started in the 60’s of the last century hetitlea
exists even a century ago.
There are three main divisions in the research®f t

shipping that is why we have to define the scope of ESp: 1) linguistic description (characteristics),

English for Specialized Purpose. We take the défimi
of Dudley-Evans [1998] which points out that ESR Ba
characteristics:
Absolute Characteristics
1. ESP is defined to meet specific needs of the
learners
2. ESP makes use of underlying methodology
and activities of the discipline it serves
3. ESP is centered on the language appropriate
to these activities in terms of grammar, lexis,
register, study skills, discourse and genre.
Variable Characteristics
1. ESP may be related to or designed for
specific disciplines
2. ESP may use, in specific teaching situations,
a different methodology from that of General
English
3. ESP is likely to be designed for adult
learners, either at a tertiary level institutioniror
a professional work situation. It could, however,
be for learners at secondary school level
4. ESP is generally designed for intermediate or
advanced students.
5. Most ESP courses assume some basic
knowledge of the language systems

Having defined ESP in general we have to pay
special attention to give a definition of ME agtpaf
ESP. There are many versions of the English laggua
in the world today. The most well-known variante ar
separated by large expanses of ocean. Maritimeidng|
is a product of life on the ocean itself.

There are at least three reasons for its appearanc

- the need for clear communication:

- the development of a set of terms to refer to
the parts of ships, and the procedures involveshiling
them.

- the globalisation of the shipping industry.

3. MARITIME ENGISH AND
TERMINOLOGICAL COLLOCATIONS

Among the specialists, working in the field, théese

consensus regarding the name of the language fo

specialized purposes used among the profession
discourse community as Maritime English Language.
[Trenkner, 2002].

This calls for its defining and description. Defigi
the aims, the subject, and the field of the Spe&dl
English Language and the Maritime English in
particular. The development of linguistics as a l@ho
influences upon the approaches of defining and
describing these fields. Different theoretical aymhes
have different definitions, defining the languager f
specialized purposes.

There are specialized spheres which refer to the

professional differentiation of the human activifijhe
research in the field of language for specializegppses
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[

2) cooperation with other disciplines, 3) reseasche
in the field of methodology of teaching [Prichai@0B].

There are specialized fields in every language and
they comply with the professional division in thenfan
activities. The well defined research in the fiedd
language for specialized purposes started in the &0
the past century but the ideakdchspracheand langue
de specialiteexists even a century before.

Sager et al define languages for specialized
purposes as “semi- autonomous, complex systemsl base
on and extracted from the general language.” [Sager
al. 1980]

According to the same authors [Sager et al. 1980]
the specialized language is “subdivision of theglage
from pragmatic as well as extra-linguistic pointagw”.
Sager defines what levels of the language.
system of the specialized languages are influermed
this division.

According to him they can be looked upon as
individual systems on grammatical, semantic and
pragmatic level or as a combination of some of them

He finds it sufficient to establish a separate
pragmatic level, as a separate group of userserdiit
topics, and different situations.

Not so clearly recognizable are the signs of
separation on lexical and grammatical level. Theneef
research in specialized language should be madeitot
terms of differences in the modes of expression iand
relation to the field of use.

M. K. Halliday [1993] called these subdivisions of
the language variants of the language, adoptingettme
register According to Halliday, the term used for the
first time by Reid in 1956 and later developed lny[H,
Ellis 1977]. He defined register as a variant oé th
language "depending on its use" - what we say,
determined by what we do (the nature of the social
activity in which we are involved) and expresses th
diversity of social processes of a particular ditra

The important question for him is: What kind of
situational factors determine the choice that béimade
in the language system. Halliday separates speethli
languages as a special case register. The regis#irbe
determined by the "linguistic features that areallgu
ssociated with the configuration of situationaltéas —
ith certain grades offield of discourse, tenor of
discourse, mode of discourse[Malliday, Hasan 1976:
22].

1.Field of discourse - refers to the institutional
environment of the implementation of the
communicative act.

2.Tenor of discourse - refers to the
relationships between participants in the
communicative act.

3.Mode of discourse — refers to the agreed
channel of communication.

In this sense, B. Pritchard (2001) noted that
Maritime English is mainly determined by the fiabd
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discourse, but can be influenced by the tenor of
discourse and the mode of discourse.
The register used will depend mainly on the

(e.g. in the field of Shipping), which sequence amthe
following is correct: ...... rock + verbs....). 'Homme &
Bertrand contend that “collocations are conventiona

situational constraints set by the adequacy of thewithin a given linguistic community; specializedileal

communicative situation. Therefore, according tm,hi
Maritime English can be treated assat of registers"
[Pritchard 2000], for example, navigation, techhica
legal, commercial, spoken, written, limited etcei."All

combinations are conventional within a group of
specialists.” Learners of a language or a speai@guage
must acquire them as such since they are unprétécta
This “unpredictability” justifies their insertionni a

means of the English language that are used forreference tool and has largely determined our ehofc

communication by the international maritime
community, contribute to the safety of shipping and
support maritime business." [Trenkner 2000]. Acaayd
to P. Trenkner "... specialized language must eaved
in the context of human activities linked to theeafic
objectives of certain activity, which for Maritime
English refers to be considered in the context haf t
activities carried out by seafarers in shipping0Q2
Trenkner 1). Maritime English is seen as a varainhe
commonly used English and has all its charactesisif
a national, multinational or supranational langyage
as a lingua francaand can be described as a flexible,
dynamic, multifunctional system or means of
communication.

We accept the definition of P. Trenkner [2002: 2],
delimiting Maritime English.
"Maritime English language is a combination of all
those possibilities of the English language to besed
as means of communication by the international
maritime community, contribute to the safety of
shipping and support maritime business."

This definition was adopted by the maritime

topic and aim of this thesis.

4. ADMIRALTY PUBLICATIONS. PILOT
BOOKS

A pilot book or Admiralty sailing directions is one
of the most important navigational publications
published by the British hydrographic office. Eaguilot
book refers to a specific area. Its limits are giem the
cover of the pilot book e.g. North Sea (East) Ril&t 55.

4.1 Structure and contents of the pilot book

Each pilot book consists of diagrams, illustrations
and explanatory notes. It also includes short gligssf
foreign names and terms, a few chapters referring t
description of the regions, some appendices and
panoramic pictures of shore landmarks, lighthouses,
mountain peaks etc.

Pilot books provide the required information for
performing safe navigation which cannot be providgd
the charts or some other nautical publications.réfoee
pilot books should be read together with the chgisten

community and has served as a leading one in manyn g particular pilot book. Supplements to pilobks are

researches related to the efforts to improve
communications at sea and the developments retated
the standardization of the language used in magitim
communication.

Our research work is focused on some maritime
collocations extracted from pilot book.

3.1 Definition of ‘Terminological Collocation’

WorldNetdoes not provide any definitions of the phrase
‘terminological collocation’. Therefore, if we talklee
first definition of ‘collocation’ cited above, namye “a
phrase composed of words that co-occur for lexical
rather than semantic reasons”, and make the negessa
changes by adding the terminological componenty the
we can propose the followingdefinition of
terminological/specialized collocation’

A terminological phrase composed of a

base term and other words that co-occur

for lexical rather than semantic reasons.
Marie-Claude L'Homme and Claudine Bertrand [2000]
distinguish between specialized lexical combinatiand
collocations. Specialists usually agree on the fhat
both collocations and specialized lexical combiagi
(SLC) conform to a conventional usage within a
community. Meltuk et al [1995] mention that
collocations cannot be accounted for in terms gfilar
syntactic or semantic rules. Bergenholtz & Tarp9H]9
claim that special language users with insufficient
linguistic knowledge will not be able to know whetta
given word combination is correct in a particulald

53

published annually. The more important changes are
published in théNotices to Mariner.
The first part,called “Navigation and regulations”
comprises:
Limits of the book
Navigational dangers and hazards
Traffic and operaqgtions
Charts
Aids to navigation
Pilotage
Radio facilities
Ragulations
Signals
Distress and rescue

The second parf;alled “Countries and ports”
consists of:

Principal ports, harbours and anchorages
Port services
The third part,named “Natural conditions”, gives
information about:
Maritime topography
Currents and tidal streams
Sea level and tides
Sea and swell
Climate and weather
We have to make our research on the follow terms
and we found the word that they collocate with:



Constanta Maritime University Annals

Year XVI, Vol.24

Bank - The rising ground bordering a lake, In conclusion it must be pointed out that
river or sea. Underwater plateau that rises up collocations in ESP and in Pilot books have theino
from the ocean floor, creating shallow water peculiar characteristics. They are not arbitrargt grey
where fish feed. must be treated in cohesive clusters. This is #gtua
Bar - An obstruction under the sea made of helped by the very nature of these collocationsdei
rocks, mud or sand which would prevent certain knowledge items in the domain of specialists and
deep draught vessel from entering a port. trainees in navigation. Organizing the collocatiofishe
Shallow water usually made of sand or mud, particular domain will help the specialists and the
usually running parallel to the shore. Bars are trainees organize the knowledge in the domain ter t
caused by wave and current action purposes they aim at.

Flat - A place covered with water too shallow

for navigation with vessels ordinarily used for 5.
commercial purposes. The space between low
and high water mark along the edge of an arm [1] ABDULLAH SHAKIR & MOHAMMED
of the bay, tidal river;a container with two end FARGHAL, FIT Newsletter, 1992-3

REFERENCES

walls and open sides. e ! !
 Reef -To reduce sail spread or area by rolling (Ed.),Dictionaries, lexicography and language985a

boom and making it fast thereto. In square sails Frawley & R.

[2] BENSON, M. Collocation and idioms. In R. llson

Steiner, (Eds.), Advances in

this reduction is made in the head, while in le€xicographySpecial issue ofPapers in Linguistics,
fore-and aft sails it is done in the foot
* Rock - An isolated Rocky formation or a single 15l : _ >
large stone, usually one constituting a danger to dictionaries. International Journal of Lexicography,
navigation. A "pinnacle Rock" is a sharp-
pointed Rock rising from the bottom.

The following table presents the words which
collocate with the term under research. There & th
percentage of their occurrence in the pilot book.

18(1), 3-15, 1985b
[4] BENSON, M. Collocations and general-purpose

learning.Oxford: British Council and Pergamon, 1990.

[5] CHOUEKA, Y., Looking for Needles in a Haystack
or Locating Interesting Collocational Expressions i
Large Textual Databases. In: Proceedings of the(RIA
Conference on User-oriented Context Based Text and
Image Handling, Cambridge, MA, 1988, 609

Bank: [6] HALLIDAY M. A K., HASAN R., Cohesion in
English, London: Longman,1976
Word In + Bank percentage [7] HALLIDAY M.AK. Language as Social Semiotic.
e tzeg; = o Edward Arnold Pbl. 1978
' [8] SAGER, J. AND DUNGWORTH, D. English
Shallow | 74 17 23% Special Languages: principles and practice in seien
. and technology, Wiesbaden, 1980
River | 225 1 S% [9] TONY DUDLEY-EVANS, MAGGIE JO ST JOHN.
Sand 693 23 3% Developments in English for Specific Purposes,
. 5 Cambridge University Pres§998
Drying | 157 61 39% [10] TRENKNER P., The IMO Standard Marine
Narrow 184 3 2% Communication Phrases and the Requirements of the
STCW Convention 1978/95//International Seminar on
Maritime English. Proceedings. Turkey, 2002
[11] URE, J AND ELLIS. J., Register in Descriptive
Bar: Linguistics and Linguistic Sociology, in: Uribe-Véb,
Word In text + Bar percentage 1977 v - ,
Inner 504 3 > 4% [12]_ MEL’CUK ET AI__ Mel’ ¢uk, I._ D|ct|onna|re_
Sand 693 12 1’7% explicatif et combinatoire du frangais contemporain
Flat : Montréal, Canada: Presses de I'Université de Mahtré
Volumes I-1V, 1984 1988 1992 1999
Word In text + Flat percentage [13] LHOMME & BERTRAND: L'Homme, M.C. and
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» Collocate adjective + Base noun: For example -
Narrow Bank
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NUMERICAL FRAZZLE MODELING OF WHEEL-RAIL
CONTACT (STICK-SLIP EFFECT)

IANGHELACHE DIANA, 2JACOB NICOLAE

'Research Center for Mechanics of the Machines authffological Equipments
Engineering Faculty in Brail&University “Dunarea de Jos” of Galati, Romania

ABSTRACT

The article proposes study of the frazzle of theigdacrane during in the motion of braking. In sifieally the
study is refers to highlight the phenomen of 'lsticslip”. The mechanic phenomen is achieving ie tlumerical
modeling of contact between wheel and rail duringking. The numerical modeling will be done usihg tomputer
program Matlab Simulink and FEM software ANSYS. WHdction occurs then an intermittent slippage ftearing a
acoustic phenomenon. This explains why the soundgmerated by the bow moving on the wire of tlairvior the
squeal during braking of the wheels on the rail.

Keywords: stick and slip effect, coefficient of friction, gar slip.

1. INTRODUCTION frequency sound is given by the intermittdrittion.
Same happens with the sound of crickets and other
In the most shipyards are using the lifting locusts [2].
equipment moving on rails. This paper present dysti Earthquakes occur because of this phenomenon. At
the movement of portal cranes. the time when two tectonic plates are in contact an
It highlights one of the issue of Mechanics contact relative movement occurs between them, a tensisasar
and Physics friction, namely the slipping interenittly then is followed by a strain producing vibrationthe
phenomenon called "stick-slip" between a wheel €ran earth crust.
and the rail. In the first figure it is presente8@ model
of the rail-wheel. This model was made in 3D design 2. DESCRIPTION OF DYNAMIC MODEL OF
software NX 7.5. Also it is represented the caltofa THE STICK-SLIP PHENOMENON.SIMULATION
scheme during braking the wheel on the rail. OF THE EFFECT USING MATLAB SIMULINK

To full fill the conditions of static friction targntial
force must be less than the product of the coefiicdf
friction and normal force (TigP). Meanwhile the contact
area is divided into a "stick” area and a “slip”ear
Sizing those depends on the ratio of tangentiaei@nd
normal force [2]. Once tangential force size exseed
normal force size, generates relative motion betwee
those two bodies and thus begins dynamic friction.
Stick-slip phenomenon encountered in a variety of
engineering applications but also in other domsiiows
both types of friction, both static and dynamiceféis a
variation of friction force that causes intermitten

Figure 1 3D model rail-wheel slipping called "stick — slip".
The friction force is oppose to the relative motadn &
two surfaces in contact or of two elements sliding J

against each other.
The phenomenon of "stick-slip" includes two # K
problems. First the problem the contact and sgdsn - /\/\/\/\/_
the dependence of the coefficient of friction withe Vs
relative velocity between the two surfaces. In tfirs |
problem we have the Hertzian contact theory. Anthe
second problem we have unhertzian theory with the
friction contac{1]. _ _ o _ Figure 2 Dynamic model of “STICK-SLIP”
This phenomenon of intermittent slipping occurs is phenomenon
the most engineering applications and also in eaftor
example the vibrations produced by the bow on thre w
of the violin or harp, produce the sounds. Thathhig

rail

Figure 2 presents the dynamic model of the "stick-
slip" phenomenon for wheel-rail. In figure 2 we hahe

55



Constanta Maritime University Annals Year XVI, Vol.24

following notation: k - modulus of elasticity of gh Processing the differential equation (1) we get a
surface, G- force of gravity pressing a wheel ared V final shape for the sliding intermittent movemestick-
velocity brake. Was considered the following idea: slip";
braking occurs when the wheel is stationary andaas _(Vs
track relative motion [4]. The wheel stays gluedthe mx+ kx= (4, — 4,) e Vo Gy, C )
rail and when it is pulled by the rail track teridgestore
because of elasticity [3]. This phenomenon produces . ) )
vibrations in the system. Vibrations are followegt b In differential equation (2) 4, - represent
sounds with frequencies between 0.6 and 2 kHz.

The dynamic system proposed it is with one degree
of freedom and has the following equation;

coefficient of static friction and/ - represent the

coefficient of kinetic friction.
These coefficients are determined experimentally
and taken into standards tables [5].

mx+ cx+ ko= If:( xxiF ), @ For example, steel-steel friction coefficient cditit
and friction is 0.4 and kinetic coefficient is 0.2.
Ff = /’IFn . . . . . .
. Rewriting equation is found in relation (3):
Vs-5
=(
3. CASE STUDY. NUMERICAL MODELING OF G — kx+ - e W' G
“STICK-SLIP” EFFECT X= Hi (44 = 14 . 3)

m
In the case of numerical modelling we will solve th
differential equation (2) using Matlab Simulink
computer software. To resolve we will rewrite eduat
(2) in a form suitable for inserting in Matlab Silimk

blocks.
1 ] o] [
B = . scoeleratie viteza
1 . =+
= Product
I ] S R . S [
1 3 = K- H - - - — -
Ll W 5 5
% I Gsain Integratori Integrator deplesars
q Producti
'sVo +
AN | — =t
e
- Add
Addi Math
Fundicn
4
Product2

1

{us-uk)=

Figure 4 The scheme of solving the equation akstiip motion
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In Figure 4 you can see the block scheme fo
solving differential equations in relation (3). Dbtain
the results we will introduce the following initidata
reprinted in table 1.4.

Table 1. Initial figures

>
o = =
c |E © ©
S |& £ > £ 17
g |2 = 'S © i
N s |55 "5% kel a8 [
0 |32lg8 358 22| 82| o=
o = — e (]
(O] O = O © >
£ |E £ E= & S
; [} D [ S
S 3 - 2
®) =
2
Z ~
L S o
118 3 S £ = e
o © © o o —
N o

Following the numerical modelling will be obtained
results for the movement variation and velocityking
variation. And we deduce from these two the “sktik”

effect [6].

0.7 ————————

0.6

Time

Figure 5 Motion graphic

In Figure 5 can be seen the graphic motion during
rail wheel slip. In the studied case we have a mari
displacement of 0.55 mm. As seen, slipping is flagh
for 5s.The effect of stick-slip as seen, last f@esonds.

In Figure 3 we see the sliding velocity variation.
We note that it has positive and negative value. In
sliding phase maximum velocity is 0.9 mm/s. Whea th
bonding occurs, the velocity has a negative value
because the stick effect tends to restrain the mewne
As you seen in the picture the vibration is a dainpee.
The vibration occurs within 0 and 5s.

1 | | |
0.8 I/."r T“"‘-—-. slip —Wariation stick - shp
08 [I II sSLIP
= » || ‘{ STABRTLIFATION MOVEMENT
0. |
|
E 05 | STl :|i_£/ STICK \
T . SLIP
% ] /fr ' .H_j_/_ _ N
-|:| 2 /.-HI \
' \é/’ “STICK
0.4 :
d 1 2 3 4 5 G 7 g g 10
Time

Figure 6 STICK-SLIP graphic

In Figure 7 can be observed the variation of the
acceleration under stick-slip effect.

T T T
cloratien variahion stick-slip

§ [ics

n
T

Acceleration mmis?
T

Figure 7 Acceleration graphic
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In sliding phase we have an accelerated movement
with a 4mm/ §value.

When the mechanical system is falling under the
stick effect a slowdown tends to hold back theistd
movement.

But due to the large inertia wheel continues tdesli
In a period of 10s stick-slip effect occurs thrigeets.

We have a varied accelerated movement.

The stick-slip effect produce this variation of the
movement.
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4. DETERMINATION OF WHEEL STRESS
UNDER THE STICK-SLIP EFFECT

To determine the stress that occurs during braking
has been used the ANSYS software.
It has been used the calculation scheme of figure g
in which was framed the rail on the lower base, tieen
defined the friction contact using the coefficierdt
friction from Table 1, has been applied a forcespuee
and a velocity.
The analysis has been made in "Transient Figure 10 The distribution of stress in the wheel
Structural” module.

X
000 000 40000 ()
— —)

10000 30000

5. CONCLUSIONS

In this paper work was presented the stick-slip
effect of the system of brake.
- The Stick-slip effect produces vibrationsdan
acoustic phenomen in the mechanical system
- The results of simulation demonstrate thi dffect
is quite dangerous because the mechanical vibgation
. caused by this phenomenon can resonate with the
J\ mechanical system, with devastating effect.
N, - The simulation has been done on a spedifie @nd
in normal operating conditions.
- From the FEM analysis, the mechanical sysiem
functioning in safe operating conditions.
- The stress from the wheel are well below the
allowable limit of the material.
- This calculation can be used for any typevbeel
out during braking.

Velociy
[ focszess i

(A1) nau SU0.0 fmrm)
1

Figure 8 Calculation scheme

The 3D model was meshed in 5717 tetrahedral
finite elements and 1,380 nodes. Mesh network @an b
seen in figure 9.
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THE R32 REFRIGERANT - A SOLUTION FOR SHIP REFRIGERATION PLANT
'COMAN GELU, °DRAGAN MARCEL

“2Dunarea de Jos University of Galati, Romania
ABSTRACT

The paper concentrates on a theoretical invesbigath the performance of the vapour compressiamgsezhtion
cycle. Generally, the refrigeration plants on marthvessels play a vital part in carrying refrigedacargo and
provisions for the crew on board and also air ciming for accommodations. In reefer ships, thagerature of the
perishable or temperature sensitive cargo suctoed, fchemical, or liquefied gas, is controlled bg tefrigeration
plant of the ship. The work presents a comparatiudy between the new R32 refrigerant and R22, R40W R134a.

Keywords:. cooling capacity, R32 refrigerant, GWP, ODP, refrigeration plant.

1. INTRODUCTION schedule for the removal of R22 refrigerant frorages
[7].

According to the CIA's The World Factbook, there An ideal refrigerant should be energy efficient and
were about 38,000 registered merchant ships in therequire small system dimensions. It should be cbeltyi
world in 2010, out of which about 920 were desigasd and thermally stable, compatible with all relevant
refrigerated cargo ships. There are about 1100hmetc  construction materials and compressor lubricants- n
ships, with HCFC-22 being the main refrigerant. In toxic, non-flammable and with no detrimental effect
addition, there are approximately 30,000 merchhigss  the global environment [1]. At the same time, ibslad
which have refrigerated systems for crew food syppl be non-expensive and easily available.
again, mainly using HCFC-22. Because of the In order to compare the theoretical data, we have
proliferation of self-contained refrigerated conexi chosen the following refrigerants: R32, R22, R4G#d
systems on container ships, there are many mopes shi R134a.
than those designed for only refrigerated cargo dna The refrigerant R32 demonstrates very good heat
also carrying some refrigerated cargo. There areemo transfer characteristics [3]. R32 has excellent
than 500,000 such containers that have individualthermodynamic properties as a refrigerant. In teohs
refrigeration units of about 5 kW cooling capacity. refrigeration characteristics, it is similar to the
Refrigerants in this sector are transitioning frGfRC-12 refrigerants R502 and R22. R 32 is toxicologicalife
to HFC-134a and R-404A/R-507A. and extremely stable thermally and chemically.

The main purpose of the refrigeration plant of the R22 is the most commonly used refrigerant in the
ship is to avoid any damage to the cargo or pdilsha world. The refrigerant R22 has been used in resiaen
material. Refrigeration prevents the growth of micr and commercial air-conditioners due to its excellen
organisms, oxidation, fermentation and drying duthe chemical and thermodynamic properties [2]. R22
cargo. contains Cl, and when it escapes contributes tozbae

Refrigeration is required to prevent natural depletion in the atmosphere. The ozone depletion
decomposition. In chemistry, a common agent of potential of R22 is approx. 5% of R12 or R11. R2ai
decomposition is heat, which can reduce both imdoga medium pressure refrigerant like ammonia, althoiigh
and organic compounds to their natural constituents has the advantage of a smaller pressure ratio. From
Refrigeration is applied to goods in order to mizien  January 12010, import, produce, sell and / or use virgin
this process. For fruit cargo (living cargo), thaoling R-22 is prohibited, according to Regulation (EC) No
process is used to reduce the metabolic procehas¢s t 2037/2000 on substances that deplete the ozone, laye
would normally lead to ripening. although reclaimed R-22 can still be used until®201
The refrigeration and air conditioning industry tmade The refrigerant R407C is a zeotropic mixture of R12
tremendous progress over the past two decades ilR32 and R134a (25/23/52% by weight) with a
reducing the use of ozone depleting refrigerantsTbe temperature glide of approx. 7 K. It is a long-term
original targets of the Montreal Protocol, estdi#id in alternative to R22 in certain applications [7]. Tdi®ice
1987 to reduce emissions of ozone depleting subssan  of heat exchangers is of critical importance fa tise of
are being met and exceeded. Another consequence oR 407C. When an R22 plant with shell and tube heat
these initiatives is that during the 1990s and ¢hdy exchangers on the condenser side and on the evapora
part of the present century, there was a consitkerab side is converted to R 407C, it may result in auotion

uncertainty regarding future refrigerant options. of the refrigerating capacity by 10% and a reduciio
the coefficient of performance of up to 18%.
2. ANALYZED REFRIGERANTS Compatibility with metals is comparable to thatR#2
In view of the Ozone depletion and Global All standard materials used in refrigeration maehin
Warming phenomena, Montreal and Kyoto Protocols construction may be used.
restrict the use of CFCs and HCFCs in the refriggga R134a was introduced as the first refrigerant

systems. The Montreal protocol has given a phase ousubstitute. It may replace R12 in practically all
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applications, such as in household refrigerators, All
automobile air conditioners, heat pumps and comialerc

metals and metal alloys standardly used in
refrigerating machine construction may be utilized.

refrigeration. R134a is non-flammable and In Table 1 we have shown the physical, safety and
toxicologically safe. environmental data of the refrigerants [1].
R134a is thermally and chemically stable. Its
compatibility with metals is comparable to thatRf2.
Table 1. The physical, safety and environmenttd dathe refrigerants
Refrigerant| Chemical Boiling point Critical values ASHRAE 34 ODP GWP
formula or at 1.013 bar Safety group
composition °c
Temperatures Pressureg
°C bar
R22 CHCIF2 -40.8 96.1 49.9 Al 0.05 1700
R32 CH2F2 -51.7 78.1 57.8 A2 0 650
R407C R32/125/134a -43.8 86.0 46.3 Al 0 153(
R134a CH2FCF3 -26.1 101.1 40.6 Al 0 1300
3. METHOD OF ANALYSIS
The study concentrates on a theoretical 12
investigation on the performance of the vapour
. . . . Q
compression refrigeration cycle [4]. The refrigasan =10 ~R2
R22, R134a, R407C were used as the working fluid fo )
the comparison with the R32 refrigerant. 5 - R134a
The simulation has been done on a single-stage N8 Ra07C
process with internal heat exchanger. The conditio o <R32
for the ideal refrigeration cycle are: Q6
« the evaporating temperature=t -30, -20, -10, 0, g
10°C. =4
« the condensing temperatuge #0°C. 5
* the system capacity =50 kW. % 21
« the compressor isentropic efficiency = 1. Lﬁ
« the sub-cooling temperature 2G. 0
« the superheating temperature =°C0 3% -3 25 20 15 10 5 0 S5 10

The main parameters of performance analysis such
as refrigeration capacity, mass flow rate, compoess
work, volume flow, pressure ratio, evaporating pues,
volumetric refrigeration capacity, compression
discharge temperature are investigated for various

Evaporating temperaturé]

Figure 2 Evaporating pressure Vs.
evaporating temperature

evaporating temperatures ranging between 3507
-30 °C and 10°C and a constant condensation — 3004
<=
temperature of 46C. = ~R2
12 g 200 R407C
o = R32
o 10 g 1504
)
S 5 5100
) o
5 6- > 501
a -+ R22
0
O 41 |-=R134a 0
o 5 R407G -35 -30 -25 -20 -15 -10 5 0 5 10
-=R32 .
0 Evaporating temperaturé]
35 -30 -25 -20 -10

Figure 3 Volume flow Vs. evaporating

0 5 10
Evaporating temperatur&}] . !
emperature

Figure 1 Pressure ratio Vs. evaporating
temperature
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4. CONCLUSIONS

Looking at Figures 1 and 2, we can see that
although the evaporating pressure of R32 refrigeisan
the largest, the pressure ratio of the same refigds
one of the lowest, which leads to the conclusioa,th
from the energetic point of view, R32 is very gdode
used in refrigeration systems.

In Figure 3, we have presented the volume flow wers
the evaporative temperature. From this figureait be
seen that, for the same refrigerating capacity, R32
presents the lowest volume flow rate. This graghim
accordance with Figures 4 and 5. This is an adgenta
for using R32 like refrigerant, because it leadsato
smaller amount of refrigerant in the refrigeratsygtem.
Because R32 has a large refrigeration capacitymisies
flow rate (and the volume flow rate) will be small
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Consequently, the pipes diameters will be smaller5. REFERENCES
and, at the same time, the heat transfer surfez @ir
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CFD STUDY ON THE REDUCTION OF NOX EMISSIONS FROM MARINE DIESEL
ENGINES

'DAWWA MAHRAN, BOCANETE PAUL
L2Constanta Maritime University, Romania
ABSTRACT

The aim of this study is to simulate the reductid™NOx emissions by using different reduction tealogies, the
effect of combination between the use of EGR andction timing on the formation of NOx emissionslivibe
discussed and illustrated. The first strategy ofxN€duction is the combination between 10% EGR tancktard the
start of injection 3 degrees. The second strategjhé combination between 5% EGR and to retardnjeetion 6
degrees. The study uses ANSYS ICE program to préwaeduction in NOx emissions.

Keywords: Diesel engines, NOx, NO, EGR, injection timing.

1. INTRODUCTION

In this study the influence of using two reduction
technologies at the same time on the formation OkN
will be discussed and illustrated. Due to the stric
regulations of NOx emissions, diesel engines corggsan
and developers are seeking to meet the new strict
regulation of NOx by developing new feasible
technologies [3]. The excess using of one methad fo
reducing NOx emissions leads to negative results in
terms of fuel consumption and the formation of

particulate matters [9-10]. Hence, the combination

between more than one method of NOx reduction at : i bt
moderate level can lead to increase the NOXx realucti z
with less negative effects on other engine paramete i

This study discusses only the effects of combiE@&R Figure 2 The sector geometry

with injection timing on the formation of NOXx. ) )
The simulation was performed between 330 CAD

2 THE STEPSOF SIMULATION and 485 CAD. The initial pressure, temperature, and
composition of in-cylinder gases at the start oé th

The simulation is applied on naturally aspirated Simulation were computed using a MATLAB code

direct injection DI diesel engine. Engine operation Which calculates the parameters of cylinder gasemgl

regime is speed 1440 rpm, and engine torque 150 N.mthe compression stroke. cher boundary condltl_cmi;ns

the designed geometry is illustrated in figure NS¥S as the temperature of cylinder walls were set @ good

ADM program was used for decomposing the sector @greement with temperature in the literature.

geometry as it can be seen in Figure 2. ANSYS ICEM

was used for dividing the sector geometry into alsm 3. RESULT DISCUSSION

cells this step designated mesh stepUENT program i .
was used for calculating the solution. 3.1 First strategy of NOx reduction:

The influence of combination of 10% EGR and
retarding the start of injection 3 degrees on trenaition
of NO is illustrated in figure 3. It can be seereth
combination between the EGR and the injection tgnin
at these rates leads to a big reduction in Volume-
Average mole fraction of NO. The combination betwee
EGR and injection timing results in the reducing thte
of rise of NO mole fraction due to the reductiontlire
temperature of cylinder gases and due to the rizdtuirt
the ignition delay period.

Figure 4 shows Mass-Average mass fraction of NO
at different methods of NOx reduction, it can berse
that recirculating 10% of exhaust gases leads gbeni
Figure 1 The geometry reduction in mass fraction of NO than the reductign
retarding the injection 3 degrees. The level ofutidn
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in mass fraction of NO by the combination of both

methods is significantly higher than the use ofyaoe

method of reduction.
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Figure 3 Volume-Average mole fraction of NO as a
function of crank angle
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Figure 4 Mass-Average mass fraction of NO as a
function of crank angle

The NO density is illustrated in figure 5 as a
function of crank angle degrees at three cases @f N
reduction methods. It can be seen that the typeethod
affects the peak value of NO density. Figure 6 shiwe
Volume-Average rate of NO as a function of cranglan
degree. It can be noticed the effect of each metifod
NO reduction on the peak value of the rate of N@ah

be seen that by using 10% EGR, the peak value of NO

rate decreases 46.41%, while the NO reduction is
24.04%by retarding the start of injection 3 degrees
when the both method are combined the rate of NO is
reduced by 62.49%.

It can be noticed in figure 6 that the sharpnegb®f
curves of Volume-Average rate of NO is linked wiitie
amount of formed NO and the time of NO formation.
Hence, the reduction in the formed NO leads to fowe
sharpness in the curve which represents the Volume-
Average rate of NO, and vice versa.
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Figure 5 Mass-Average NO density as a function of
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Figure 6 Volume-Average rate of NO as a function
of crank angle [kgmol/m3-s]

Figure 7 shows the Volume-Average rate of prompt
NO. It is obvious how the shape of the curves arie
according to the method of reduction. It can bendbat
using 10% EGR reduces the peak of prompt NO and
reduces the amount of Prompt NO when it compared
with retarding the injection 3 degrees. The usdath
reduction methods lead to higher reduction in promp
NO which will lead to a relative small reduction tine
total formed NO.

0.00016
0.00014
0.00012

0.0001
0.00008
0.00006
0.00004

\

370

0.00002

0

330 350 390 410 430 450 470 490

base Case = ——inj344 EGR10% ——EGR 10%+ inj344

Figure 7 Volume-Average rate of prompt NO as a
function of crank angle [kgmol/m3-s]

3.2 The second strategy of NOx reduction:

The second strategy depends on reducing the EGR
rate to 5% and to retard the start of injection 6or
degrees. It can be seen in figure 8 that the inflaeof
10% EGR rate on the Volume-Average mole fraction of
NO is less than the influence of retarding thetstdr
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injection 6 degrees. Hence, the shape of the cafve (o1
total volume-average mole fraction of NO is simitar
the shape of the curve of NO that presents retgrifia
start of injection more than the shape of the cafvilO 0.008
which presents 5% EGR, in terms of where the peak
value of mole fraction occurs. Figure 9 shows mass-
average mass fraction of NO, it is obvious as \welv 0.004
the use of EGR with retarded start if injection 6y
degrees leads to a significant reduction in masstitm
on NO. 0

330 350 370 390 410 430 450 470 490

0.01
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base case

egr5% inj347

0.0014 both

0.0012

Figure 10 Mass-Average NO density as a function of
crank angle [kg/m3]
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oo Figure 11 Volume-Average rate of NO as a functibn
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Figure 10 shows the curves of NO density, it can be
seen that the curve of total NO density is simitathe
curve of NO density with 6 degrees of retarding steet
of injection more than the curve of NO density Wi
EGR, because of the contribution of retarding thet ®f

Figure 12 Volume-Average rate of prompt NO as a
function of crank angle [kgmol/m3-s]

The influence of each strategy on the formation of
total NO is shown in figure 13. The first stratagat the

inject_ion_in the reductio_n of NO is_greater thare th  |eft side and the second strategy is at the rigte. By
contribution of 5% EGR in the reduction of NO. Rigu  comparing the results of first and second reduction

11 shows the Volume-Average rate of NO as a functio  gyrategies, it can be noticed that using the fitsitegy
of crank angle degrees. It is obvious how the s#con o545 to 44.93% and by using the second strategy th

strategy of no reduction leads to a significantucidn reduction in NOx emissions reaches 47.77%.
in the peak value of the rate of NO. On the othemch

figure 12 shows the influence of different metharfs
NO reduction on the Volume-Average rate of prompt
NO.
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4. CONCLUSIONS

After comparing the results of first and second
reduction strategies, it can be concluded thatrale of
NO reduction by using the both strategies is alntlost
same. Hence, fuel consumption is the main factat th
determines which of these strategies is the bedieto
used. The second strategy is the preferable syrdteg
reducing NO. Since the effect of EGR on increashwey
BSFC [4] is less than the effect of retarding stdrthe
injection, and because of the limited ability tduee NO
by changing the injection timing [10].
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PREDICTION OF NOX EMISSIONS FROM MARINE DIESEL ENGINES BASED ON
EDDY DISSIPATION MODEL

'DAWWA MAHRAN, BOCANETE PAUL
L2Constanta Maritime University, Romania
ABSTRACT

The aim of this study is to predict the NOx emiasidrom marine diesel engines by using computatifinal
dynamics (CFD). ANSYS program is the simulationtwafe that was used for performing this study. Thmmercial
code of eddy dissipation model (EDM) is the coda thas used for simulating the combustion procEiss.simulation
is carried out between 330 CAD and 485 CAD. Thegiple steps of simulation are illustrated and ekmd. The
result of simulation is validated with result obtexperiment that was carried out on direct injgctliesel engine.

Keywords: Diesel engine, CFD, NOx, NO, Prompt NO, eddy dissipation model.

1. INTRODUCTION 3. SIMULATION SETUP

Diesel engines are the predominant engines that The combustion chamber's geometry is created
used for moving ships, trucks, and other kinds of using one of CAD programs, Figure 1.
transportations means. They are reliable and ecimabm
engines, but one of the main shortcomings of these | {5
engines is their NOx emissions. Hence, many rekearc
and studies have been carried out for developimg th
diesel engines due to the increase in pressureeseld
engines companies to develop more clean enginetoand
reduce the NOXx gases.

Computational fluid dynamics (CFD) method has
been used for developing diesel engines for better
reduction in NOx emissions, because CFD is constler
a good choice for decreasing the cost, time, afattef
of diesel engine development process.

ANSYS program offers four commercial codes for
simulating the different cases of combustion. EBNhie
code is used for performing this simulation because
the most suitable code for simulating the combusiio e — L0 Z./I\X
diesel engines. 0

2 EDDY-DISSIPATION MODEL Figure 1 combustion chamber geometry

After drawing the combustion chamber geometry at
{he top dead centre, the geometry is imported and
decomposed by ADM program, the result of this step
being presented in Figure 2.

Eddy-Dissipation Model is considered the best
choice between the commercial codes because it wa
created for simulating the premixed-combustion. The
principle of Eddy-Dissipation Model is based on the
combustion process inside the combustion chambsy is
fast, and both the oxidant and the diesel fuelgrem
separated eddies. Hence, the combustion process
depends on the rate of eddies dissipation, or Ierot
words the rate of mixing. Hence, the rate of cortibns
is related to the time of mixing the species thaeethe
reaction at molecular level. The rate of combustian
be expressed by the following equation [6].

R, = ALE, (e/K)(kg/m*/s). )

Where: Ais a constant,C; the local time-mean

Figure 2 The sector geometry

fuel concentration £ the dissipation turbulent of kinetic

energy, K turbulent kinetic energy. The next stage is the generation of the mesh, the

decomposed geometry being automatically divided int
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very small cells. The initial conditions of engiflaids
such as the pressure and temperature of in-cyligases
should be defined at setup step. Other paramaiehsas

humidity is 51%. Engine speed is 1440 rpm, and rengi
torque is 150 N.m.

The principle engine specifications are listed in

the composition of in-cylinder gases and the teaijpee table 1.

of combustion chamber walls should be defined dt we Table 1. Principle engine specification

Then the calculation of solution is performed byngs -

FLUENT program. Parameter Value Unite
Bore 117 mm

4. EXPERIMENT Stoke 115 mm

Compression ratid 17.5
The experiment was carried out on direct injection Injector holes 4
naturally aspirated diesel engine at Constanta tvaei Hole diameter 0.024 mm
University, see figure 3. The experiment was penfea Start of injection 19 BTDC Degree

under the following conditions, ambient air tempera
is 30.88 C, atmospheric pressure is 1.013 Bar, and

oy 1

Figure 3 Engine test stand

The device which was used for measuring the NOx It can be noticed the variation of cylinder
emissions is manufactured by ECO ELECTRO temperature between the high temperature zoneleof t
SERVICE Company and it is able to measure NOx flame front and the other zones where the temperasu
emissions in the (0-5000 figure 4. lower.

: Rl Figure 6 shows the cylinder pressure as a function
of crank angle between 330 CAD and 390 CAD.
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Crank Angle=359.00(deg)

Figure 4 Gas emission analyzer

5. RESULTSDISCUSSION

Aug 03, 2015
ANSYS Fluent 15.0 (3d, dp, pbns, dynamesh, spe, ske, transient)

In this section we discuss the results reachedhéy t
use of the EDM for the prediction of NOx emissions.
Figure 5 shows the In-cylinder temperature at 33®C

Figure 5 In-Cylinder temperature [K]
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Figure 6 Cylinder pressure as a function of crank
angle [Pa]

Figures 7 shows Volume-Average mole fraction of
NO as a function of crank angle degree. It cand®ns
the value of mole fraction of NO increases rapialithe
start of combustion process till it reaches itskpealue
at 10 degrees after the top dead centre, themritsstio
decrease till reaching almost a stable value near t
exhaust valves open. The results of simulationvarg
accurate when it is compared with experimental ltesu
since the simulation result of mole fraction of NO

emission is 1055 ppm and the experimental result is

1170 ppm.

On the other hand it can be seen in figure 8 tiat t
value of Mass-Average of NO increases rapidly &t th
first phase of combustion, then at 17 degrees #fier
top dead centre the value of Mass-fraction of N&efes
because there is no significant amount of NO isnfxt
due to the reduction in temperature of in-cylingases.
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Figure 7 Volume-Average mole fraction of NO as a
function of crank angle
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Figure 8 Mass-Average mass fraction of NO as a
function of crank angle degree
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The curve of mass-average NO density is illustrated
in figure 9. The NO density increases from zeratso
peak value at several degrees after the top deatdece
then it starts to decrease gradually till the eshaalves
open. Note that the NO density depends on two main
factors, the first factor is the formed NO insideet
combustion and the second factor is the instantrael
of engine cylinder.
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Figure 9 Mass-Average NO density as a function of
crank angle [kg/m3]

The curve of volume-average rate of NO is
illustrated in figure 10. The value of rate of NiZlieases
sharply due to the high rate of heat release duttieg
first phase of combustion, after reaching the peslke
of rate of NO, the curve starts to drop down. Dgirihe
expansion phase, the temperature of cylinder ghegs
down, the speed of the reactions of forming NO
decreases as a results of the reduction of cyligdses,
but the decomposition process of NO still occurenev
with very small rates [1]. The negative value of tiate
of NO during the late phase of expansion stroke lman
attributed to the previous reason.

Figure 11 shows the volume-average rate of prompt
NO, the contribution of prompt NO in the total N® i
very small. Note that the difference between thieies
of rate of NO and the rate of prompt NO represéms
rate of thermal NO.
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Figure 10 Volume-Average rate of NO as a
function of crank angle [kgmol/m3-s]
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THE COMPLEX DESIGN OF NAVAL BALL VALVE

'DUMITRACHE CONSTANTIN,?COMANDAR CORNELIU,*SABAU ADRIAN
L3\iaritime University Constanta, Romanfdechnical University “Ghe. Asachi” lasi, Romania
ABSTRACT

This article is a design study using NX Siemens G#id computer fluid dynamic analysis (CFD) for toenplex
type of naval valve, also called three way balveal(TWB ). This valve’ design was based on detedmrawings of
component parts, all dimensions being chosen atableshed by the authors. Computer Fluid Dynamialgsis is
based on finite element method (FEM), meshing, baun condition and loads, finally we get importaohclusions
regarded by velocities of fluid inside body valve.

Keywords: TWB, CAD NX Siemens, Revolve, Extrude, VelociEB.

1. INTRODUCTION Basic geometry involves a spherical ball located in
the three ways body form. The ball has a halade

These ball valves are among least expensive havealong of two axes arranged at an angle of 120°esdsgr

wide range of applications for all size includingry Full operating movement is 120° degrees rotatiothef

large sizes in oil pipelines and maritime industri€hey ball.

are used for liquids (water, oil, chemical liquid

products), steam or gas fluids. These TWB are gdélyger 2. CONSTRUCTION OF TWB

used at unrestricted bore at full opening and Have

operating torque, normally not used for gas-flow The basic design of TWB is illustrated in the Figur

throttling [1]. 1:

A ~RING
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Figure 1 Components parts of TWB; 1-body valvéo2ly connector; 3-ball sphere; 4-stem; 5-gland Gwtrench
nut; 7-wrench; 8-seat; 9-indicator; 10-lower starals11-upper stem seal;12- body gasket; 13-spaddnck washer;
15-antistatic device; 16-nuts; 17-bolts; 20-stenmg-
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sketch, and finally extrude and unite it with bapirt
(Figure 3).

2.2 3D Design of body connectors

The most important role of body connector (2) is
lashing the seat (8) and subsequently to blend batty
valve using circular flange. Together body conneatd
seat make a subassembly presented in Figure 4.

Figure 3 The principal viewing of body valve

The essential features of TWB are the body (1), the
body connectors (2), ball (3) and stem (4). Fahflis
obtained when the hole inside of the ball is aldyméth
inlet and outlet flanges in the direction of flovitliv120°.
When the stem is rotated with 120° using lever or
wrench the flow is blocked in the third flange dondk
washer (14) may be incorporated to limit movement o
lever or continuous rotation may be possible [Zrder
ball valves may be operated by handwheels through2_3 3D Design of ball

Figure 4 The sectioned viewing of subassembly body
connector and seat

The usually feature to design a ball in NX Siemens
is Sphere command using precise diameter. The
execution of the hole is made usikgtrudewhich help
us to project two circles on the external surfacgphere

section -

‘ « sesctcune (1) ®

Drection .

S « specy vector HEHHE
Limits A

[@ve T

/\zd
i
gl ™

4 -

Figure 2 Thdnstance Geometrgnenu

reduction gearing or by powered actuators.

In all cases opening/closing torque is low because CHxE
the only friction forces involved are those of thall
rotating against its seats and the friction offebgdthe
stem o-rings and lower, upper stem seals [2]. Figure 5 Theextrudeoperation for projection of circles

(Figure 5). Next wechose the orientation of vector
around which implementinevolveoperations (Figure

The 3D Design consists of modelling each 6).
component of TWB assembly using NX Siemens CAD
solution [2].

Since the body valve is composed of three flanges,
on their axes of reference, we sketch flange onertzy r
arranged at 120°; next we extrude until they touch
themselves and form body of valve. Another effitien
way to realise the body valve is to use thetance O

2.1 3D Design of body valve

Finally, Revolveoperation must have selected in the

Geometrymenu; if we make the first flange we may .’“—NE”
copy two times the flange disposed at 120° between ~  |= = =8

Bocean &

them. (Figure 2).
The complete body will be realised above of united
extruded parts from Figure 2; we make another Ercu

Figure 6 TheRevolveoperation
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Figure 7 The principal viewing of ball Figure 8 The principal viewing of stem and thread
operation
menu the option BooledBubtractbecause the purpose is
to remove the material through entire hole (Figlre 2.5 The assembly of component parts
2.4 3D Design of stem The components parts was added using touching,

infer center axis, concentric constraints. The Ifina
The stem is the part which will be rotated andtmus assembly is created when component objects aredadde

be in permanent contact with the ball. The rectargld to the assembly part file, each component objectaited
of the stem will be located inside of the rectarigiée on with the corresponding objects. 3D Design of TPV is
external surface of ball (Figure 7). The designrapen presented in the figures no. 9 [3].
compounds successive extrude operations and at the
opposite rectangle end we realiB@readoperation using
the menu presented in Figure 8.

—l

|
Figure 9 Unexplode and exploaded viewings of 3&athly TWB

model validation and improved understanding of galv
flow features is discussed in [5]. On-going reskarc
yields software that improves the accuracy and Gpée
complex simulation scenario such as turbulent fl§f}s

3. COMPUTER FLUID DYNAMICS

Computational fluid dynamics, usually abbreviated
as CFD, is a known field of fluid mechanics thaesis
numerical methods and algorithms to solve and amaly
problems that involve fluid flows [3]. Computersear
used to perform the calculations required to siteuthe
interaction of liquids and gases with surfacesrdefiby
boundary conditions. With high-speed supercomputers
better solutions can be achieved. Efficient aldonis
have been developed to solve the Navier-Stokes
equations used in the flow analysis around shifshtiie
work contributed to the numerical solution of thecous
flow around ship-like bodies is discussed in [4]n A
experimental and numerical of a three-dimensional,
complex geometry, control valve was performed for

3.1 Methodology

The required parts, body valve, body connectors
and ball of TWB designed with NX Siemens were
transferred to Advanced Simulation module of thmea
NX Siemens software.

We consider two different situations: first sitioat
when the volume occupied by fluid is fully open Ibal
valve and the second is that moment of partiallgrop
ball valve. During meshing operation the fluid wie
divided using the proper tetrahedral TET(4) elerment
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total number of elements 62995 for the first sitwaand 29126 elements for the second situatiogugei 10)

/| ¥ /
| ;
Figure 10 Meshing of fluid volume; a.-first sitigat; b.-second situation

)/

Urts = nfeec

Figure 11 Velocities of fluid; a.-first situatioh;-second situation

3.2 Boundary conditions 5. REFERENCES

For all situations it is assigned water as thédflu [1] BALL VALVES TYPES, CONSTRUCTION,
with the volume flow 25 fith and temperature 15°C at APPLICATIONS AND ADVANTAGES,
inlet zone. The outlet zone of TWB has the atmosphe http://www.pipingguide.net/2013/10/ball-valves-tgpe

pressure and 15°C. As we can see in Figure 9 for th construction.html; o
second situation we have two outlet zone because of2] T. CRISTOPHER DICKENSONyalves, Piping and

part|a||y open ball valve. Plpellnes Third Edltlon, 1999, Published by Elsevier
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4. CONCLUSIONS [3] DUMITRACHE C., et Naval Plug Valve Design and
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HOW TO APPLY THE EASW METHODOLOGY DURING A WORKSHOP RELATED
TO IMPROVING SKILLS AND COMPETENCIES FOR RENEWABLES

IGHITA SIMONA, °MEMET FEIZA

L2Constanta Maritime University, Romania

ABSTRACT

Constanta Maritime University and Varna Businesenay are implementing, as partners, the projectesre
Energy Cluster Constanta Dobrich, within RomaniadgBua Cross—Border Cooperation Programme 2007-28t3
activity scheduled in the Work Package 5 is theanization of a workshop entitled “Workforce for esvables—skills
and competencies improvement pathway”, during tagsd This workshop is developed on the fact theegrjobs
require new competencies. In order to be able twige, at the end of this activity, a statemenbetated by the
participants, the EASW methodology was proposedl laasis.

In this paper are given the features of this methagy/, resulting that the workshop implementatiequires: a
group of 30 participants, invited from residentsidents, authorities, experts in RES and busingsesentatives, an
organizing team, facilitators and an adequate foméhe preparation and running of the workshop.

This workshop will provide to the project a statempeas deliverable, indicating proposals for reaghan
improvement in the skills and competencies in RE$je cross border area.

Keywords: skills, competencies, RES, workshop, methodol ogy.

1. INTRODUCTION

development for the growing demand for specialists
the region nor vocational services or training eesjt

Constanta Maritime University and Varna Business and in the approaches to deal with authoritiesNG®.

Agency are implementing the project “Green Energy

Cluster Constanta—Dobrich”, within Romania Bulgaria
Cross Border Cooperation Programme 2007-2013.

This project is based on the Cluster structure whic
creates the pre-conditions and favorable enviromrfoen
long-term partnership and thus the Green Energgt&iu
“Constanta-Dobrich” ensures propitious milieu fdwet
flourishing of further cooperation initiatives and
represents a solid foundation for the joint develept
of “hard” infrastructure cross-border projects lie tRES
development.

The overall objective of this project is to ensure
sustainable favorable conditions in the cross-horde
region for both catalyzing mastered growth of the
regional clean energy industry and maximizing tleaic
energy potential of local industries, federatingextise,

The green jobs require new skills. While this thing
is energetically significant, as a result of major
investments and renewable energy extensions (which
gave birth to new jobs), the main necessity iseigise
and update the workers’ existing skills. Romania an
Bulgaria seems not attempted to anticipate the
professional skills or to create ecological jobs aat
national level, jobs based on patterns of quantdat
projections. By analysing the existing training gmams
in the renewable energy sources field, one carcadtiat
the specific training programs for the ‘key’ jobsea
missing. This failure is mainly determined by theH of
professional training standards.

The method proposed for discussion is based on
European Awareness Scenario Workshops — EASW
since the method rises the challenge of facing the

knowledge and resources from Bulgaria and Romaniaenvironmental problems of the cross border areango
through the establishment and deployment of a €rosscities or villages) by its own inhabitants. This is

border Green Energy Cluster “Constanta-Dobrich? [1]
Through this project it is intended to provide

answers to specific questions arised in the crosddp

area and, if possible, to state some fresh andideas

described in the following [2-6].

All involved actors (residents - decision makers -
technocrats - commerce and industry) participate in
round - table discussions and present their prdposa

on energy domain and how to create new jobs in thewhich, following the EASW methodology, are evaluhte

RES.

The main problem the project aims to tackle the
chaotic, environmentally-hostile, regionally unbalad
and vision-deprived growth of renewable energy
production in the cross-border region Dobrich-
Constanta. The region has an excellent potential fo
renewable energy production -especially wind energy
but there is a lack of structured cooperation betwine
neighbouring regions and at the same time thera is
significant misbalance in built and projected fiieis, in
R&D initiation and transfer, in workforce developme
(there is no common vision for the workforce

75

and reformulated by the same participants duritga
day process (a plenary session on the first day and
group session for the drafting of a specific staston
the second day).

This procedure promotes dialogue between all
interested parties and local groups, enhances
understanding of local conditions or problems and
facilitates consensus on proposed solutions. Adegrd
to its application, the EASW method could be a foal

- information and learning;

. understanding and participation in the decision

making process, common planning for the future;



Constanta Maritime University Annals

Year XVI, Vol.24

- identifying responsibilities and priorities or just
any combination of the above.

The original EASW method takes place in two days
and involves four groups of participants: the
residents/students, the policy makers, the teclgyolo
experts and the private sector representatives. The
groups discuss the given issues, following a define
methodology and present their first results. Theseilts
are restructured and reprocessed during the seuard
of the workshop, in which the participants are diéd in
four theme-groups, following the four major issuEs
workforce for renewableghe need of descriptors for
new skills and new jobs in RES, the approach of
enterprise in respect with workforce development in

- a group of 30 participants (representing the

residents,

students, authorities,

experts, private sector representatives);
- the organizing team(Romania's representatives
in project implementation who will be responsible
for managing the workshop);
. the four facilitators (the existence of an

experienced facilitator

for each group;

technological

the

facilitator is an experienced person, a workshop
participant, a member of the project team or an
invited person);
- adequate timefor preparing and conducting the
workshop.

Table 1. Workshop schedule (timing)

RES, identification of specific skills in RES for he

Estimated

cross-border area, promoting of jobs in RES for ) Activity
different social categories. time _
20 minutes| Role group session
2. THE EASW METHODOLOGY The work will be opened by a member
of the project implementation team
Creating new jobs in RES sossible only when it (moderator of the workshop) which will
is rooted in the concerted efforts of residentslipuand announce the list of participants (By
private companies, local authorities and experts in presenting each for feedback common to
technology and the environment. the four working groups) and wil

Nationally and internationally, the human factos ha present those four facilitators group that

an important role, even vital, in promoting gre@erey. will stimulate the activity of each group
That is why all begins with the education and instion Working groups will be facilitated by

of the population. According to the European Unéoml presentations of the speakers on the first
the European Strategy 2020 regarding the economic _ day of the workshop.

increase, all the members of the E.U., including | 15minutes | Objectives, Program and Method
Romania, have to accomplish three goals, enerdjgtica The moderator will explain the program
speaking, until 2020, namely: decreasing the greesd schedule and also explain the advantages
gas emission by 20% compared to 1990, increasiag th of working in a specific four group. The
renewable energy consumption within the European idea for people to contribute and
mixture of energy by 20% and increasing the exchange a varied and sufficient number
energetically efficiency by 20%. of ideas and perspectives during edch

Preparing for these changes means to adjust the discussion.

existing training programs and the qualificationsd a 10 minutes| The facilitators give instruction angd
also to create new ones where necessary, accotaling clearly explains the method, as well as
the number of green jobs that can be created 202i0. its rules and roles. Once the above-

The aim of the “Workforce for renewables — skills mentioned instructions have been given,

and competencies improvement pathway” Workshop: participants are invited to consult the

- the exchange of ideas, views and knowledge rules. For each participant shall be
among residents/students, authorities, provided worksheets 1 and 2.
technological experts, private sector The facilitator provides workgroup few
representatives keywords which participants develgp

- the definition and discussion of similarities and ideas. Members of each group dre
differences regarding problems and solutions, as encouraged to have discussions among
these are perceived by the various participating themselves - brainstorming.
groups 45 minutes| Each participant records his ideas| of

- the definition and discussion of the major action on the worksheet 2 (introduce the
obstacles to create the new jobs in RES domain worksheet to the group).

- the promotion of new ideas and directions for Each group is asked to generate 5|-6
future actions, policies and initiatives to create ideas / actions. If a group makes
jobs that have to be accessible to all levels of numerous ideas / actions, it is guided|to
education, at a local and regional level. prioritize first actions to be put in the

general discussion.
2.1 Implementation Each group will create a poster.
60 minutes| Plenary presentation of the 4 posters

In order to implement the Workshop “Workforce Each group shows generated poster

for renewables — skills and competencies improvémen before the plenary, the poster would
pathway” the following are necessary: being presented by another member| of
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the group, not necessarily by the 2.3 PhasesofaWorkshop
facilitator, in order to boos

participation. Introduction and Incentive

The group presenter summarize the main Short presentation of the previously read by their

findings from their group work. Fre¢ participants’ scenariosThe scenarios presented below

discussions. are consistent with the presentations from Day thef
60 minutes| Results of the groups’ sessions workshop.

Completion of final statement for RQ Scenariol: The need of descriptors for new skills and
based on the previous partial statements. New jobs in RES

60 minutes| Joint statement development RO-BG Scenario2: The approach of enterprise in respect with
workforce development in RES
2.2 Organisation of a scenario workshop Scenario3: Identification of specific skills in RES for
the cross-border area
TIME: Two days Sce_nario 4: P_romoting of jobs in RES for different
- aplenary session on the first day, social categories.
- a group session for the drafting of a specific A facilitator prgsented the rules_, and goal_s of work
statement on the second day. but left the participants freedom in managing group

Working session on the 2nd day will be followed WOrk- The facilitator encouraged participants to
deliberate on, criticize, and draw ideas from tberf

PROCEDURE: During the Workshop participants SCenarios in preparing their group's vision without

are divided into four groups, where they discusseru however, constraining the discussion to the scesari

and future problems, seek solutions and suggesigelsa ~ content.

that are crucial for the improvement of creatinggan

up:

the RES. Stating ideasin role groups

Small Group Instructions Participants divided in four groups, according to

. Brainstorm solutions - Consider new and not-so- their expertise i.estudents, professionals, decision
new ideas, makers and experts,express their ideas with regard to

. Choose a solution- Select the best idea, vote if the workforce for renewables. This is based noy am
necessary, the scenarios but also on factors such as their own

. Make decisions- Develop an action; Record the €XPerience, criticism on the propoged plans andoped
action plan on the poster. frame of reference. The technique of two by two

1. The facilitator —and possibly also the chairpersons P€rson’s discussions (double interviewing) is used
of the group sessions — play a crucial role in phixcess. order to formulate the best and worst future sdenar
They must be well skilled, informed and be able to Finally, through round table discussions held sefedy
create a friendly atmosphere so that everybodysfeel N €ach of the groups, the main objectives for a
involved. Also the other staff members should bdl we Sustainable future are selected and registeredoostar.
trained so as to ensure an effective support team. . . .

2. The discussion themes have been previously Discussion of ideas, General Assembly

communicated to participants, trough the Agenda and  Poster presentation and discussion of the role
during the T day. groups' ideas follows. A representative(an

3. The use of tools that stimulate the visualisatién o €*Perimented personyrom each of the four groups will
outcomes tends to contribute to increased partitipa present their respective V|S|on_to the r_est ofgtaups in
motivation: posters and keywords help participatats order to take advantage of their experience also.
make them feel involved in the process. This apieo . .

to the projection of a video or slides introducitige ~ 1eMe groups: “What should be done?"

theme. On the second daypresentations based on

4. The success of the workshop depends also on thé&XPerience from the first day of the workshop, wak
ability to adapt the methodology and the existingls ~ [OCUs on determining the manner in which ideas lwan
(including scenarios) to specific conditions. The realised. Participants will be divided into fouifferent
methodology should be put in the right context,ain €me groups related to what "should be done” about
proper way. Participants should be invited to discan implementing .thelr views in the followmg_areas:eth

a subject that involves them directly. Essentiatigt ~ Nn€ed of descriptors for new skills and new jobKIES,

they feel themselves “protagonist” of the themesaded (e approach of enterprise in respect with worldorc
and problems faced. development in RES, identification of specific &kiln

5. The participants should have a certain ability to RES for the cross-border area, promoting of jobBES
look forward in an open-minded, creative and for different social categories. The techniquemoting
constructive way. on worksheet to propose actions is used. Eachcpstit
6. Putting together participants from different social "€cords his ideas for actions on worksheet 2. Them
groups and different views. It is this open excteang of experienced facilitators presents all the ideais the
differing views that often helps to become aware of 9roup, whereas the feasibility of each idea is uised

different possible future scenarios. In its tufristmay ~ @nd actions are proposed.
facilitate the realisation of practical ideas. The actions selected in each group are presented on

a poster. If a group performs several actions, they
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prioritize the group proposed actions to be puthae 24.4 Policy Makers Group

general discussion. Special care should be takehein Interest groups are any organization of people with
poster presentation in order to make the proposalspolicy goals who work within the political process
explicit and appealing to the rest of the workshop promote such goals. These groups attempt to inflien
participants, as the final actions proposed bywbeking policy in various ways including: to influence poj

groups will be defined by general voting. making - policy makers are actively involved either in
making policy or in influencing policy; they candign
Selection and Assessment of ideas policies, codify and formalize policies, and assess

The ideas expressed by the working groups will be approve policies; policy makers could vote on apase
presented to the General Assembly in the form of policy, the broader community's opinion. The policy
posters. A general votes prioritises the propodé&dsing maker is a person who has the power to influence or
will enable ranking of ideas / actions when thisqarss determine policies and practices at an internatjona
is necessary. They can vote any proposed actidnshw  national, regional or local level Actors can be

are presented - except their own groups. politicians, civil servants, lobbyists, advisorspntain
experts, auditors, etcThey can be a member of an
Final steps administration, of a political group, parliamensuacil,

Participants together with the experienced fat¢dita  or a member or representative of an interest grRoges
will evaluate the prioritised actions of the scémar and responsibilities can vary depending on the ecdnt

workshop and it will develop the final poster obgp. Besides direct stakeholders, there are other fzatits
Completion of final statement for RO based on the with influencing power in the policy making process
previous partial statements. especially media and citizens. They try to influenc
administrations and politics using different chdene
Dissemination such as television, radio, newspapers and thenkter

The ideas and conclusions of the workshop are
presented within the project actions. An important 3. CONCLUSIONS
precondition for successful dissemination actisgiiie the
quality of the evaluation and the quality of the EAWS methodology is a useful tool used in the two
summaries and abstracts complementing the finalitep  days workshop entitled: “Workshop for renewables—
skills and competencies improvement pathway”. This
2.4 The participants method is able to rise the challenge of facing the
environmental problems of the cross border zone,
For the implementation of a workshop most through the inhabitants living in towns and village
important is the participation of citizens for ttferent This method was successfully used in order to
groups. We will select 30 participants which wik b promote dialogue between the parts invited to pipete
distributed to the four working groups accordinghsir and having interests in RES field, in the mentioaesh.
accumulating experience. Thus, there will be fawugs The use of the method is a way of finding consemmsus

of participants: proposed solutions.
By the use of this method the organisers are able t
241 Residents, Students Group provide a statement including different point afws on

The residents’ role group is composed of the the improvement pathway of skills and competencies
following type of participants: welling formed and related to workforce for renewables.
"educated” citizens and residents, possibly tweehr
representatives of the local or regional environtmlen 4. REFERENCES
movement, active residents or member of a community

group. [1] Green Energy Cluster Constanta—Dobrich,
Application Form, Romania—Bulgaria Cross Border
24.2 Technology Expert Group Cooperation Programme 2007-2013

The technology expert role group is comprised of [2] http://old.fonduri-ue.ro/res/filepicker users/cd29@fd-
the following type of participants: technology erge 62/2014-2020/reuniuni-

researchers or technology consultants, professwih- ciap/3_14.03.2013/8.%20Prioritati%20preliminare.pdf

expertise in energy and construction and instatietf ~ [3] “Evaluating EU Activities. A Practical Guide ffdhe

renewable energy plants. Commission Services” Preliminary version, July 2003
DG Budget

243  Private Sector Group [4] www.toolsforchange.net

The private sector role group includes business [5] https://www.na.org/admin/include/spaw2/
peop|e who represent the local or regiona| businesquploadS/DdﬁconferencelseSSion Profiles 27Jun07pdf
community in one of the following sectors: [6] http://www.frbsf.org/community-
environmental industry, works contracting, consinrc ~ development/files/Giloth_Robert.pdf
or investments.

78



Constanta Maritime University Annals Year XVI, Vol.24

A POINT OF VIEW ON THE ROLE OF THERMODYNAMICSIN THE EDUCATION OF
FUTURE ENVIRONMENTAL ENGINEERS

MEMET FEIZA
Constanta Maritime University, Romania

ABSTRACT

The aim of this article is to point out the strdimk between Thermodynamics and ecology. Sinceesmidimes
there is a strong connection between man and nabuitethe development of our society, based onnaneased
substance and energy consumption, led to the oditsemin the degradation of environment.

Therefore, modern and future industry need spatiahble to deal with these challenges, havindgsshitd a
approach suitable to such problems. In ConstantatiMa University are educated future environmemadjineers on
basis of a curricula which allows facing the enetggis, green energy production and sustainabteldpment.

In the sections of this paper are used concepezasystem, energy, ecology in order to point oatrteed of a
student learning and thinking, on the basis of frimetynamics principles, when it is about the appnoaicindustrial
processes in our modern days.

By some examples, it is shown that Thermodynanscan useful discipline in the explanation of ecalal
phenomena.

Keywords: Thermodynamics, ecosystem, energy, ecology, specialist.

1. INTRODUCTION The above leads to the necessity of competencies
gained during academic education, resulting orlaher

At the international level it is registered a rapid market the environmental engineer, graduating the
development of all industry sectors based on hegreke specialisation Industrial Environmental Engineering
of energy and resources consumption. within Constanta Maritime University.

The progress of our society and the economic These engineers will be able to deal with the fact
growth have to go hand in hand with efforts towaads that industrial economy is considered to be a ngkwebd
wise use of energy resources and environmentalindustrial processes extracting resources fromptamet
protection, this being the challenge to be faced byand turning them into commodities provided to the
specialists with skills specific to environmentekhdly society and to understand the services specific to
production and energy conversion and also to resour ecosystems and their constrains.

recycling, green planning, designing and assessient Our students finalize their studies during two
industrial processes. cycles, cycle | and cycle I, as seen in Figure 1.
Cyelel CycleII
No. of No. of i No. of No. of
Discipli Disciplines ,
TR hours credits P hours credits
Compulsory 1569 120 Compulsory 994 74
Optional - - Optional 574 46
Facultative 56 - Facultative 168 -
Sum of Compulsory Sum of Compulsory .
: ) 1624 120 .. 1568 120
and Facultative hours and Facultative hours

Environmental engineer

Figure 1 Environmental engineer graduating fromCM
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Some of the disciplines included in the curricula
are: mathematics, physics, chemistry, biodiversity,
hydrology, ecopedology, environmental chemistry,
thermodynamics, ecological monitoring, elements of
corrosion, and electrochemistry, wind engineeraugtal
engineering, environmental biotechnologies.

The environmental engineer is the one trained to

Energy production, conversion and consumption
have influence on ecosystems, these being the way i
meeting the increase of energy needs.

Ecology approach of industrial processes and
energy concept has to deal with the complexityi\afidy
systems.

Regarding ecosystems, the following statements are

face concepts as conservation and management ofery useful to be point out:

natural resources and energy consumption during

industrial processes, in a sustainable manner.
Thermodynamics, also called the science of energy,

is introduced to future environmental engineersirdur

their second year of study, first cycle and hasstatus

of compulsory discipline being structured into 4rse

hours and 28 hours of applications.

2. SHORT REVIEW ON ECOSYSTEMS,
ENERGY, ECOLOGY

Industrial growth have a direct impact on the globa
ecosystem, human health being in close relationstilp
the health of ecosystems. In fact, ecosystems aterial
and organic habitats in which live different types
species and populations

Our modern life is not possible without energy
consumption, most of energy sources relying on
ecosystem services, such as water flows or biomass.

every ecosystem is an open system fixed in an
environment which provides energy-matter

input and where evacuates energy-matter
output;

an ecosystem shows different stages of
organization and works hierarchically;

an ecosystem organism cannot exist isolated,
but only in connection with other ones;

all real ecosystems are irreversible.

Our students, future environmental engineers, have
to be trained to use thermodynamic concepts inesolv
industrial problems through an ecological perspecti
They have to handle thermodynamic principles within
ecology frame, to explain the behaviour of ecosyste
terms of thermodynamics laws, to select the comscept
suitable to be used in order to describe the energy
transfer and impact on ecosystems, as the relaijns
between these aspects is given in Figure 2.

Thermodynamics

Waste
Pollution

Society / people |

Figure 2 Picture of discipline of Thermodynamicsl &cological knowledge

3. THE IMPORTANCE OF THERMODYNAMICS
IN THE ECOLOGICAL KNOWLEDGE

Thermodynamics is a discipline found in the
curricula of engineering programs, dealing with Heat
and its raport with energy and work.

A challenge identified during Thermodynamics
classes is to make students be aware of the coonect
between the laws of thermodynamics and ecologgesin
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both industrial and ecological processes are luinlg
the available energy and its transformation intefuls
work.

All energy and materials flows between the society
and the environment are based on the principles of
Thermodynamics, which are absolutely needed for the
understanding of the ecological constrains of our
development.



Constanta Maritime University Annals Year XVI, Vol.24

The first principle states that energy cannot be Due to the fact that the system is at dynamic
created nor destroyed, but can only be transforimed equilibrium, a suitable part of dead organic maiter
one form to an other. litter and soil has to be decomposed.

Results that the total mass of material resources In this way, it is obtained a place for additiodahd
getting in a process is the same at the end of it. organic matter from annual net primary production.

The total mass of production inputs is given by the The previous dead organic matter must be burned,
sum between the mass of finished products and theresulting that the chemical energy is converted ir@at.
global mass of wastes, the phenomena of polluteng The thermodynamic parameters in the ecosystem,
a result of non efficient transformation of natural temperature and pressure, and in its environmeat ar
resources into finished products — when our plaset considered to be equal, as we consider isotherml a
considered to be a system respecting the laws ofisobaric processes.

Thermodynamics. The total variation of entropy for open systems is

According to the second principle, the total enyrop formed by the entropy due to heat production cailised
in isolated systems can only increase and energy idrreversibilities in the system and the entropy rade
transformed to a more dispersed, less useful form. process between the system and its environment. The

When the level of organization of substance and equation is as follows:
energy is increased, their utility is also increhsand
vice versa. dS,; = dS+dS; (1)

First case is the case of low entropy, while the
second is the case of high entropy. The secondiphin having in view that:
clearly states that free and unbound energy toskd in
a process is lost in an irreversible manner, whsn i do
potential is used. dS=—, 2)

This law is respected by man kind systems and T
ecosystems, in order to decrease the entropy ystara
being needed to invest without stop in new energy.

To decrease entropy in a system, it is necessary to
rise the total entropy in its environment.

The more and more reduced amount of useful
energy on our planet is the result of the contislypu
conversion of substance into energy and of usefeitgy
into non-useful.

The same second principle introduces the concept Siral ~ Sl =It+l R(t)+D(t) dt-5,S; 3)
of exergy, which is, briefly, the quality of enerdy is t
the measure of the useful work which can be acdiéye
a system when it is brought to equilibrium with its where:
surrounding. P, — heat released during the process of respiration;

When discussing about ecosystems, it is convenient D - heat released due to the process of
to choose a reference system where all the paets ardecomposition of “dead organic matter”.
inorganic at the highest oxidation state.

From thermodynamic point of view, ecosystems are The overall metabolism of the ecosystem is equal
open thermodynamic systems. with the metabolism of its vegetation.

The climax of the ecosystem is assimilated to a The models used previously in the analysis of a
dynamic equilibrium, meaning the steady-state, for industrial process where not in a close relatigmstith
which the entropy production within a system is the environment, that is why the analysis basethath
balanced by the entropy flow from the system to its of the Thermodynamics principles is the proper gath

where:
Q - heat,
T — the current absolute temperature.

By integrating equation 1, considering one yeaa as
natural period, results:

environment. be followed in modern times.

To be more specific, we take into consideratiorf 1m Thermodynamics is a useful discipline when
of beach which is occupied by a natural ecosystarast  explaining ecological situations, as the ones priese
plants), kept in a climax state. below:

For this type of ecosystem exists a natural
periodicity and during this time, the internal egernof . the speed of a water stream in a marine
the ecosystem will rise with a value of gross priyna environment lowers the impact of competition
production, measured in calories or joules. and as well of predation, thus being registered

A part of the production is util for respirationttvia an increase of the biological diversity,
later conversion into heat. + plants provide biomass to reduce limiting

The rest of the production is found into littersdan factors,
other types of organic matters, to be taken by womss. « at high latitudes, the number of species and the
The amount of latter is quite small and it is datéd to level of biodiversity is diminished,
the support of the metabolism of the consumerhat t « in regions with low diversity, predators switch
end it is also converted into heat. to alternate nuriture with less prey-predator

For this reason, the latter might be included & th oscillations,

process of plant respiration.
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- a poor diversion of species leads to a slowing in ) o
some ecosystems and to a reduced level of[2] BOOTH, D.E., Education, Sustainability and

primary production. Environmental Economics, Education for Sustainability,
Unesco — EOLSS, Editors: R.V. Farrell, G. Papag&nn
4. CONCLUSIONS USA, 6 pp, 2007

[3] GHITA, S., Ecology Course, Publishing House:

This paper was an attempt specific to the effort Nautica, Romania, ISBN 973-973-7872-57-6, Chapter 2
done in order to prove how important are (2007)
thermodynamic  principles and concepts in the [4] JORGENSEN, S.E., FATH, B.DA application of
explanation of ecological phenomena. thermodynamic  principles in ecology, Ecological

In the context of the development of our modern Complexity, No 1, pp.267-280, 2004
industrial society, when people are responsibletifier ~ [5] LI, HONGXU, Structuring industry ecology
changes in the ecological system of our plands, iieed ~ graduated education as an engineering professional
the intervention of a specialist in the industgedcesses, ~ discipline, Proc. of International Conference on
trained in accordance with the concept of ecoldgica Education Technology and Information System (ICETIS
education. 2013), Sanya, China, Atlantis Press, pp.791-792320

The discipline of Thermodynamics contributes to [6] LI, HONGXU, Teaching thermodynamic principles

the construction of the features of such a spatjali ~ from industry ecology bionics knowledge aspects, Proc.
Constanta Maritime  University this being the of International Conference on Education Technology

environmental engineer_ and Information System (|CET|S 2013), Sanya, China,
Atlantis Press, pp.795-798, 2013
5. REFERENCES [7] SVIREZHEV, Y.M., Thermodynamics and ecology,

Ecological Modelling, 132, pp.11-22, 2000

[1] BOGOVIC, N.D., CEGAR, S.Education principles
in a model of strong sustainability, Problems of
Education in the 21st Century, Vol.44, pp.10-19.20
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LIMITS OF THE CLOSED THIN WALL SECTION HYPOTHESIS —

CASE STUDY:

RING-LIKE CROSS SECTIONS

IOANTA M. EMIL, 2ALEXANDRA RAICU, *AXINTE TIBERIU, “DASCALESCU ANCA-ELENA

123Constanta Maritime University‘Politehnica’ University of Bucharest, Romania

ABSTRACT

Methods of analysis in strength of materials usgpfifying hypotheses. These assumptions are usefuinimize
the overall amount of calculi. Torsion of beamsihgwhin wall sections use Bredt's hypothesis thiattes that the
shear flow is uniform, i.e. constant in the crosst®n which has a 'closed' hollow box form. Uspalthin wall is

H
defined by the ratioE >10, where H is one of the major dimensions of the section &nds the thickness of the

wall. Because there aren't calculus relations fuck wall closed sections having a rectangle-likape, Bredt's
hypothesis cannot be tested using the strengthatémals ‘classic’ theory. However, for ring-typections there are so
called ‘classic’ calculus relations. The paper erpd the extents of each type of hypotheses wtieheither the thick
wall or the thin wall theory for ring-type sections this way, the ratio between the inner diameted the outer

. d . . . . .
diameter, K :E' k D[O, 1] is the variable for which the calculus relatiome tested. There were considered the

e

relations used to compute the stresses and thigorsaused to compute the rate of change of théeasfgtwist. The

resulting functions ofk are graphically represented and

their variatioanialyzed especially for thk D[ 0.9, 1.0]

range of values, that are applicable for thin walttions. The conclusion is that for the ring-tyaeticular shape, the
results of both types of hypotheses are closedtorike other. However, if accurate values of theaststresses are

needed in thek D[ 0.9, 1.0] range of dimensions, there should be used thémetaspecific to the thin wall section
theory. Significant differences are expected ftieotshapes of ‘closed’ cross sections.

Keywords: closed thin wall section, Bredt's assumption, rigge section, classic calculus relations, compariso

1. INTRODUCTION

Strength of materials is an academic discipling tha
offers methods of analysis of the structures. An
important feature of the resulting calculus methodies

is the minimization of the volume of calculi, faghich
requires the use of some simplifying hypotheses.

One of the simplifying assumptions concerning the
beams loaded by twisting moments is Bredt's
hypothesis, which may be used for thin wall section

Usually a thin wall section is defined as the cross

H
section for whichF >10, where H is one of the

major dimensions of the section alid is the thickness
of the wall.

H
The problem is to discern the range of thg

ratios in which may be used either the classicutatc
relations, or the relations based on Bredt's hygesith
for a ring-type section.

2. CALCULUS RELATIONS

Let us consider a ring-like cross section whose
outer diameter iD, and the inner diameter @, .

! also known as the Bredt-Batho hypothesis

83

We define:

+ the ratio of the diameters d&= % k D[O, 1];

e
e the thickness of the ring type section’s wall,

p=De=d 1Ky
2 2
« the diameter along the midline
Dmidline = De : di = ﬁ |:IDe '
2 2

For thin wall sections, the ratio between an aller
dimension of the section and the thickness of thé &

larger than 10, in our caéeD[ 0.9, 1.0].

In the following sections we use the calculus
relations of the shear stresses and of the ratharfge of
the angle of twist, [10], firstly by consideringetlelassic
calculus relations and then by considering theticela
specific for the thin wall sections.

In this way we are able to compare the resulth®f
calculi performed using the previously mentioned
relations, i.e. the according calculus assumptions.

2.1 Calculus of the stresses

If the thickness of the ringb, is large, the
maximum shear stresses may be computed using the
relation:
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M
Troax = <7,, 1)
Wo
where
W, -—[(& k“)ElD3 )
is the polar section modulus.
By replacingW in relation (1), it results
R/ k4)E|D3 7T|:|De3 D(l k4
16

If the thickness of the wall is small the sectioay
be considered as a thin wall section. For thestosesc
there may be applied Bredt's hypothesis that stétats
the shear flow is uniform, i.ef [b =cst in the cross-
section which has a 'closed' hollow box form. The
maximum shear stresses may be computed using she fi
formula of Bredt:

max

L
20 .. °

where Q is the area enclosed by the midline of the
section, i.e.

, (4)

Q= 4 |:IDriudllne (5)
By replacing the average diameter, it results
2
+
R M

By replacing the thickness of the wal,, and the
average are& , in (4), it results

_ M,
max 5 5 1_k)
2@1%[ﬁl+k) e

M,

7[ﬁl+k) - k)DDS'
_16[M, 1

D] D(1+ k)’
Relations (3) and (7) will be used in the follogi
section to compare the values of the shear stresses

max

and it results

)

ax_

2.2 Calculus of the rate of change of the anglsvidt

For a large value of the thickned3, the rate of
change of the angle of twist is

dx G EII
where
7 4\ 4
I =ik JJin ©)

84

is the polar moment of inertia.

It results
M, 32(M,|

GEI%[(I].—W)[D: IT[GDD“%]. k

For a thin wall section, the rate of change & th
angle of twist is given by the second formula of&r

(10)

G[II
where
_4m°
|t —E, (12)
db

is designated torsional constjntarea constaht or
effective polar area momént

In the previous relationdS is the infinite small
length along the midline of the section atb is the

infinite small thickness of the wall. For a ringpy
section, the integral in relation (12) is

1+k ke,
dS ”DDmldllne — ”Di - n-d‘ (13)
db b k “Xm,
2
By replacing (6) and (13) in (12), it results
2
I i
. =4
t . J + k
1-k
ie.
4
|, =P FofL-k). (14)
By replacing (14) in (11), it results
6= ; M ,
G Ef% L+ k) - k)
ie.
. 320M,| 2 5

G D! D(1+ k)’ cfL-
Relations (10) and (15) will be used in the setd

in order to compare the values of the rate of chaofg
the angle of twist.

2 http://www.colorado.edu/engineering/CAS/courses.d/

Structures.d/IAST.Lect09.d/IAST.Lect09.pdf, accesse
on September 30, 2015

% Alexander Blake (editor), §3.4-3 Torsion of Thinally
Closed Hollow Tubes, Handbook of mechanics,
materials and structures, ISBN 0-471-86239-8

*  http://www.public.iastate.edu/~e_m.424/Torsion%20
0f%?20thin%20sections.pdf, accessed on September 30,
2015
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3. COMPARISON BETWEEN THE VALUES OF
THE SHEAR STRESSES

In order to evaluate the differences between the
relations employed to compute the stresses, leetine

the function f, (k) as a ratio of the relations (3) and

(7), i.e.
160M,| . 1
%1— k*)

3
f. (k)= e .
10( ) 16[]]\/|X| 1
niD; {1+ k) k)

We transform this function in order to have a
simpler form:

-k -k )iek)
(k) - (1+ k)2 [(ﬂ.— k) (1+ k)
T ()l k)l k) k)
It results
_1+k
flo(k) - 1+ k2 . (16)
The variation of thef, , (k) function is presented
in the following figure.
1.25
12 —

/

1.15

/

11 4

/

0.1

1.05

1

0 02 03 04 05 06 07 08 09 1

Figure 1 — Variation of thef, _ (k) function

By analyzing the most remote value of tig, (k)
function with respect to 1 (‘1 means that the Hssare
the same) in thek D[ 0.9, 1.0] range, it results

f1o—(k = 0.9) =1.049724 This means that the results

of the two calculus methods are close one to therot
Even though, if accurate results are needed, st fi
formula of Bredt should be used for the calculughef
shear stress.

4. COMPARISON BETWEEN THE VALUES OF

THE RATE OF CHANGE OF THE ANGLE OF
TWIST

Let us define the functionf,, as the ratio of
relations (10) and (15).

85

320M,|

_ nGD)
320, 2 '
G D} D(1+ k) Cf1- k)

We transformf, , in order to have a simpler form:

(kP lk) (kP k)
2-i) 2 ) i)

el

0 2 K- KL+ )

It results

1
il—k“)

fio

f1o

1+k)
flo Al (17)

_1
2
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Figure 2 — Variation of thef, ,(k) function

By analyzing the maximum value of théw(k)

function with respect to 1 ("1’ means that the t=sare
the same) in thek D[ 0.9, 1.0] range, it results

f,,(k = 09)=0.999343 This means that the resuilts

of the two calculus methods are very close onehto t

other.

5. CONCLUSIONS

The automatic calculus in strength of materiala is

long run concern of the authors, [1], [2], [7], d68d
Computer aided analytical studies based on the

strength of materials theory must use the apprtgpria

calculus relations, in accord with the simplifying

hypotheses used to deduce these formulas. The best

method to conceive general and intelligent software

applications is to create parameterized modelg@iest

the appropriateness of the calculus relations ragipect



Constanta Maritime University Annals

Year XVI, Vol.24

to the dimensions of the geometric model, i.e.dofy if
the simplifying hypotheses are respected.

The paper explores the limits of Bredt's hypoihes
used for thin wall cross sections for a particdlase, the
ring-type section, for which there are calculuatiehs
in the thick-walls assumption.

According to the results of the study, for the

kD[ 0.9,1.0] range, i.e.% >10, this means for a

thin wall tube, the values of the stresses andhefrate

[2] Emil M. Oanta, Aspecte ale calculului automat 1
rezistema materialelor, Consfuirea Naionak a
Catedrelor de Rezisten Materialelor - REZMAT 6 -
Academia Naval Constarg, 3 lunie 1999, pag. 81-86

[3] Emil Oanta, Bogdan Nicolescu, An original apgch

in the computer aided calculus of the large deifest
Analele Universitatii Maritime Constanta, Romania,
2003, Year IV, Vol. 5, pag. 53-58, ISSN 1582-3601

[4] Oanta, E., Panait, C., Nicolescu, B., Dinu, S.,

of change of the angle of twist computed using both pagcaru. A, Nita. A. and Gavrila. G. "Computeded

types of relations are close one to the other.cAlt, if
very accurate results of the stresses must be dedipu
there should be used the first formula of Bredpdntant
differences between the results are expected foerot
shapes of ‘closed’ cross sections.

Testing the limits of the simplifying hypothesgs
far more important if alternate calculus methods ar
conceived without considering the ‘classic’ assuons,
approach which is more general. These studies ose m

Advanced Studies in Applied Elasticity from an
Interdisciplinary  Perspective”, CNCSIS Romania,
Research Project ID1223, 2007

[5] Oanta, E., Panait, C., Batrinca, G. Pescary,Nita,
A., and Memet, F., "Development of computer asdiste
marine structures", Research study in the framewedrk
Romania-Norway Maritime Project RoNoMar, 2010

advanced mathematical instruments which must be[G] Oanta, E., Panait, C., Lepadatu, L., Tamas, R.

implemented as original software applications, [3].
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TESTS REGARDING THE DIMENSIONS OF THE ‘NARROW’ RECT ANGLES
BELONGING TO OPEN THIN WALL SECTIONS

IOANTA M. EMIL, 2ALEXANDRA RAICU, *AXINTE TIBERIU, “DASCALESCU ANCA-ELENA
123Constanta Maritime University‘Politehnica’ University of Bucharest, Romania
ABSTRACT

Strength of materials theory is based on severaplffiying hypotheses which were conceived in an efa
technological development when the calculus instmimvas not advanced. One of the goals of the dempmethods
of analysis was to include a small volume of calcliherefore, the calculations should consider lthets of the
simplifying hypotheses in order to have accuraseilts. According to the torsion of open thin waltsons theory, the
cross section loaded by a twisting moment mustiideat! in ‘narrow’ rectangles for which the recommded ration of

h
the sides should beb— >10. There are no analytical methods to assess thatiear of the shear stresses and of the
angle of twist with respect to thg ratio. However, if a unique rectangle is considetbere are methods to compute

the shear stress and the angle of twist. For \Aeri{Eb ratios there may be noticed the values of therséteass and of
the angle of twist for both rectangular sectiond arcross section having a ‘narrow’ rectangle sh@pe first test is
dedicated to the evaluation of the values ofgheratios which are in the ‘transition’ zone from dmgpothesis to the
‘narrow’ rectangle hypothesis. Moreover, the etyetween the values computed under the both typalsasevaluated,
being possible to assume if thEa=10 is the appropriate ratio from which the ‘narrowttangle hypothesis may be

used. This is an exploratory examination, more mteumethods being used in the follow-up studiesrettihe results
of the analytic model will be compared with theules of the numerical models based on the finiearant method.
The second test considers an open thin wall seatiich may be discretized in several ‘narrow’ regias. The
conclusion is that the ‘mid-line’ rule used to digithe section is a sufficient condition in ordiehtive a unique value

of the torsion second moment of area also knowthesorsional moment of inertid, .

Keywords: open thin wall section, narrow rectangles, ratiatioé sides, classic calculus relations, tests.

1. INTRODUCTION to the current dimensions of the structure, in atco
to the assumptions employed in the theory;
Calculus methodologies based on the strength of « some hypotheses may be disregarded if modern
materials theory must take into account the liroftshe computing techniques are used.
simplifying hypotheses on which the theory is baskd Some of the simplifying assumptions concern the
direct effect is the small volume of calculi to be open thin wall sections loaded by twisting moments.
performed by the structural analyst, which is an These sections may be divided in so-called ‘narrow’
important aspect if a modern calculus instrumentas h
available. rectangles for which— >10, where h is the largest
In the past 50 years the calculus instrument edblve b
from the slide rulésto electronic pocket calculatdrand ~ Side of the current rectangle. _ o
furthermore, to the nowadays advanced computers. Regarding this type of load and section we identify
Testing the limits of the simplifying hypothesis is WO ISSues:
important for several reasons:
» creation of the computer based analytic models '

h
if the E ratio which theoretically must be larger
must use the proper calculus relations with respect

than 10 is an accurate hypothesis;
e if there may be identified an optimal method to
divide an open thin wall section in a set of ‘navro

! which is a mechanical analog computer, rectangles. . . -
https://en.wikipedia.org/wiki/Slide_rule, ~accessedn In order to answer to these questions in anainiti
November 29, 2015 approach we will consider some tests based on tclly
2 https://en.wikipedia.org/wiki/Calculator, accessed  relations. At a later stage we will use more adeanc

November 29, 2015
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calculus methods, i.e. the finite element metham, t

answer to the aforementioned questions. 0.34 . ! ]
032 3 ]
2. TEST NO. 1 - A SIMPLE ‘NARROW ' // '
RECTANGLE | e : i
Let us consider a rectangle cross section haviag o028 : : =i pojnits |
. L s : Linear mterpolﬁtlon
sidesh >D, loaded by theéM ,, twisting moment. <06 P L )
According to the theory, [11], for the ratio / : i
h 024 : q
1<B <10, the variation of the stresses is presented in ool / , j , |
22 : :
figure 1, and the maximum stresses are: o5 . i i i
M ~o 5 g/% 15 20
— X
Z-maxmax - 2
O'Mm [ . (1) 0.45 =
— X D i
Thox = ——— U
"X o' Thib? oal / | |
My>0 h>b !l 035 e
% Linear |nterpolgt||rgrsi
< omputed values —
.T/_\ ?1(103_‘ ) % lllllllllllllll Automatic interpolation+0 |
max [MPa] St
L l
]
\E oo 05 |- ’*, - 1
o B | S N S
c y}’" & Tmaxmax 0‘20 5 10 15 20
ﬁ Y h/b
£
L = 0.35 T
Z| Tmax Txz i B S
) b . 0.3
Txy . [MPa] .l |
i Ini points *
T max § / Llnearﬁr&tgﬁ)egﬂggi
fiok % ‘ Automatic interpolation+0—
Figure 1 — Variation of the shear stresses in &@anggte [
cross section loaded by a twisting moment ,*
0.15[] : ‘ ]
The angle of twist between two sections located at
length lis 01 5 10 15 20
M [E h/b
Ag = 3 2) , - ' -
Bh [ﬂJ Figure 2 — Variation of ther , @' and 3 coefficients
Coefficientsa , @' and [ are depending on the
h 0, X< X.
— >1 ratio and their values are listed in tables. Using 1 !
- . . - X |]=<+— =X .
the original software instrument presented in [1Ibgre H (X XJ) 2’ X=X, DXJ )
were plotted thea, @' and B diagrams, figure 2. +1 x> X
Some methods to interpolate their values are given . o
However, these relations are approximating the

[7]. In this case we use the spline interpolation:
H X= x =X, D

EﬁAEix x) +BEQ>< x) +C [fx-x)+D] e

where f is @, @' and B, X is D H(X) is Other relations to compute the, a' and S
o . _ _ b coefficients are based on the theory of elasticity
Heaviside’s unit function andN =13 is the number of  approaches which use trigonometric series, [11].

intervals.

: : _ 1 1
values listed in tables for whictr 25 and 8 25 for
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For [ there are also some relations which NG = M, [4 9
approximate its value, such as: 9= Ga, ’ ©)
L oprb - b :
L==-021 EEl— Tl 5) The ion i i i i
question is what is the ratio from which the
3 h 1" 12rh 5

h _ classic rectangle may be considered a narrow rgletan
Moreover, for —>5, there are considered the In order to answer to this question we consider the
b maximum shear stresses and the angle of twist.

relations: In order to study these problems we consider the

.1 particular form of relation (8) for a unique ‘nawo
a=p= 5 1- 0-63$j (6) rectangle and it results:
h I, = h’ 10
According to the theory, [11], for the ratirg >10, t 3 (10)
the rectangle is considered to be ‘narrow’, theoetiog We replace (10) in (7) and it results:
calculus scheme being presented in figure 3. 7 narrow recangle My b= M (11)
1 1 '
h “thib®  Z[hib?
1 3 3
By equaling 7, max from relation (1), with the
b, shear stress expressed by relation (11), i.e.
- My _ My
271 '
< 3
it results
a= 1 (12)
3
b3 b2 Next we consider the angle of twist (9) in which w
replace (10) and it results the angle of twistdarnique
h ﬁ;,m ‘narrow’ rectangle:
3 b narrow rectangle M, [/
Ag e = T X : (13)
Figure 3 — Dimensions of the ‘narrow’ rectanglesof ~“hd® G
open thin wall section 3

By equaling relations (2) and (13) it results
The stresses are computed using the relation M, _ M4

[‘_:MX [E), (7) ﬁ[ﬂ][ﬁ)g[q-.; ;[h[ﬂ)g@

i (
I t

where |, may be computed using the relation

=1
=203, ) ® 773 o

3 = From the table where coefficien® and [ are
and it is designated torsion second moment of'acea h
torsional moment of.|nerﬁa _ listed we notice that for both (12) and (14), théa —
The angle of twist between two sections located at b
distance/ is calculated using the relation should be infinite. However, in the limits of the

h
‘narrow’ rectangle theory, i.e. forB210, from the

3 http://faculty.arch.tamu.edu/media/cms_page_media/ h

4198/NS24torsion.pdf according tables we have fer =10

* Ludovic Noels, Aircraft Structures - Beams & Seati b

Idealization, http://www.ltas-cm3.ulg.ac.be/MECA®32 a == 0313, (15)

1/StructAeroBeamsPart2.pdf, accessed on Novemher 29yhich leads to a relative error ¢ and /3 with respect

2015
° Gitin M Maitra, L V Prasad, §2.6 TORSIoNaL ©(12and (4ol
MOMENT OF INERTIA AND SECTION MODULUS - £, 5 = 61%. (16)

Handbook of mechanical design, Tata McGraw-Hill,
New Delhi, 1995
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AEC|  File Edit View Format Tools Program Window Help

D] Slal¥] 4ol ole) ™ (ool sl sl 2

STORE 0.001 TO Zero_Computer
STORE 0.5*%b_ras TO y_
STORE 0.5*h_ras TO z
* 3 Procedures and Functions M
DO Alfa Rasucire WITH Var Nr_ Terms, nr_zecimale, ;
Zero_Computer, b_ras, h_ras, zero, y_, Al a -Go To
STORE (1.0-3.0%Al)*100 TO Err_Alpha E -
® Close
DO Alfa_Prim Rasucire WITH Var_Nr_ Terms, nr_zecimale, ; %:‘ela
Zero_Computer, b_ras, h_ras, z_, zero, Al P Ebeta2
" @ Minus_Unu
| STORE beta (nr_zecimale, b_ras, h_ras) TO Coeff Betal B Alfa_Rasucire
| STORE (1.0-3.0*Coeff Betal)*100 TO Err Betal (B Alfa_Prim_fiasucire
| STORE beta2(b_ras, h_ras) TO Coeff Beta2
\ STORE (1.0-3.0%Coeff Beta2)*100 TO Err_Beta2
|
P - H/B="+STR(H_over_B, 5,1)+"; &
?2? " Alpha="+STR(Al,7,5)+"; " d
2?2 " Err_Alpha="+STR(Err_Alpha,7,3)+"%; " Sotby: [Location _+]
?? " Betal="+STR(Coeff Betal,7,5)+"; " i N
22 " Err Betal="+STR(Err Betal,7,3)+"%; " IV Display #DEFINE definitions
22 " Beta2="+STR(Coeff Beta2,7,5)+"; "

2?2 " Err_Beta2="+STR(Err_Beta2,7,3)+"s"

ENDFOR
SET ALTERNATE OFF

SET ALTERNATE TO =
< J B |

Figure 4 — Computer code developed to determineahees ofa , S and the according errors

Table 1 — Values ofr , 5 and the according errors with respect to (12)@#J

E [1] 8 9 | 10| 11| 12| 13 14 15 16 1 18 19 20 P1 22 (234 |25
a [-] |0.30930.31250.31510.31730.31920.321(0.32240.32370.32490.32610.32610.32780.32840.32940.33050.33090.33200.3324
&, [%] | 7.206| 6.243| 5.470| 4.811| 4.231/ 3.700| 3.277| 2.890| 2.529| 2.183| 1.974| 1.657| 1.335| 1.182| 0.857| 0.730| 0.385| 0.278
ﬂ [-] 10.30710.30990.31230.31420.31540.31720.31830.31930.32020.32090.32160.32230.32240.32330.32340.32420.32460.3244
8[3 [%] | 7.878| 7.003| 6.302| 5.730| 5.252| 4.848| 4.502| 4.202| 3.939| 3.707| 3.501| 3.317| 3.151| 3.001| 2.865| 2.740| 2.626| 2.521
B(S) [-] |0.30710.31000.31230.31420.31540.31720.31830.31930.32020.32090.321640.32230.32240.32330.32340.32420.32460.3249
8,3(5) [%] | 7.875| 7.000| 6.300| 5.727| 5.250| 4.846| 4.500| 4.200| 3.937| 3.706| 3.500| 3.316| 3.150| 3.000| 2.864| 2.739| 2.625| 2.520

~——
\_._

g
7 \\
6 L 6 \\

N
5 — \\ 5 Eﬂ \\\\
4 :]:E_! \\\ a P~

T—

3 ~ 3 —— —
2 T~ 2 T
1 ——
0

0
8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

h
Figure 5 — Error variation of the@ and [ coefficients with respect t%— O [8, 25]

h In order to have a quantitative assessment &f thi
It results that for a unique rectangle, the=10 h
b variation between the error the- ratio we use the
ratio leads to an error 0f6.1% and the error will b
relations of @ and [ provided by the theory of

o h
decrease if theﬁ ratio will increase. elasticity, [11]. For/3 it is also used relation (5).
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L3 H-—t H<-1
| |
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- —_— e . t
L1 L4 L4 L1 f

Figure 6 — Case study: composite cross sectionhndao be discretized in ‘narrow’ rectangles

Figure 4 presents the computer code and theflist o 4.
it can be noticed,

procedures and functions. As
coefficient 5 is computed using two methods.

The results are presented in table 1. The vadfies
the [ coefficient, values computed using the relation
resulted from the theory of elasticity and by tree wf
relation (5), are close one to the other. The tiara of

the relative errors with respect to the values (aajl
(14) are presented in figure 5.

3. TEST NO. 2 - COMPARISON BETWEEN THE
DISCRETIZATIONS OF THE OPEN THIN WALL
SECTIONS IN ‘NARROW' RECTANGLES

CONCLUSIONS

The creation of computer based analytic studiels an
models is a constant concern of the authors, the
automatic calculus which uses the strength of raser
theoretical background being an important aspedt, [
[2], [7], and [9]. In this type of studies, espdlgidfor
parametric definitions of the calculus domain, ¢hemust
be used the appropriate calculus relations, inracaith
the current hypotheses.

Regarding the open thin wall sections loaded by
twisting moments, this type of cross sections may b
divided in ‘narrow’ rectangles. According to the so
called classic hypothesis, the ratio of a ‘narrow’

: h
In order to evaluate the differences between therectangle must be6>10, There are no analytic

discretizations we consider the cross section pteden
figure 6.

Taking into account relation (8) we notice that th
‘thickness’ of the wall is powered by 3, therefirbas a
great importance in the calculus of the torsionosec
moment of area. It results that the first criterionthe
discretization of an open thin wall section in ‘row’
rectangles is the thickness of the wall.

Next we may consider several discretizations ef th
section following the rule*dimensions of the ‘narrow’
rectangles are measured along the mid-line of tliss
section”. It results that for any type of discretizatiohet
torsion second moment of area is:

the topmost the vertical
horizontal rectangle rectangles
I :% (L + L, + L) +2fL, 1)+
(17)
+ o 2dL+L,)®

the bottommosthorizontal rectangles

It results that the ‘mid-line rule’ is sufficienn

methods to verify this ratio, i.e. this assumption.
However, there may be considered a unique rectangle

_h . _ h
whose ratloE may be considered variable. Fgr< 10

ratios, there may be used the calculus relationisickl
for rectangular cross sections. In this case, theag be
analyzed the errors between the shear stresseangies
of twist computed by the use of rectangular cressien
hypothesis and using the ‘narrow’ rectangle assiompt

It results that the extreme values of ti¢ and [

1
coefficients must be, according to (12) and (143:),

However, there was analyzed the variation of éheand
[ coefficients in order to identify a transition daim of

the ratio between

the previously mentioned

h
assumptions. Thef, and £, errors forE=1O are

larger than 5% and they are decreasing under 3% for

order to have a unique result of the torsion second — > 20.

moment of area and, further on, of the shear sardf
the angle of twist.
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However, in order to have conclusive results, this [4] Oanta, E., Panait, C., Nicolescu, B., Dinu, S.,

study will be followed by a thorough examinationasf
h
open thin wall section WhOS%— ratio of the ‘narrow’

rectangles will be variable, study which will useet
finite element method. The evaluation of the linafshe
simplifying assumptions was a constant concernhef t
authors, being developed new calculus methods based

Pescaru, A., Nita, A. and Gauvrila, G., "Computeded
Advanced Studies in Applied Elasticity from an
Interdisciplinary  Perspective”, CNCSIS Romania,
Research Project ID1223, 2007

[5] Oanta, E., Panait, C., Batrinca, G. PescaryNita,
A., and Memet, F., "Development of computer asdiste
marine structures", Research study in the framewedrk

numerical methods implemented in original software Romania-Norway Maritime Project RoNoMar, 2010

instruments, [3].
The second test reveals that the ‘mid-line ruge’ i
sufficient in order to have a unique result of thesion

[6] Oanta, E., Panait, C., Lepadatu, L., Tamas, R.,
Batrinca, G, Nistor, C., Marina, V., lliadi, G, Sea, V.,

second moment of area and, further on, of the ShearMarina V.. Balan. V.. "Mathematical Models for ént

stress and of the angle of twist.
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CASE STUDY REGARDING THE PRODUCTION OPTIMIZATION AND THE
ACCORDING COMPUTER BASED SOLUTION

OANTA M. EMIL
Constanta Maritime University, Romania
ABSTRACT

Production demassification leads to small serieslgetion or unique product production. The accaydintivities
may be expressed with respect to project managepniciples. A particular production process regsia customized
solution, in this way the use of an original softevanstrument being necessary to synthesize tlewart indicators of
the project and to conceive optimization scenarld® paper presents a case study and the origiftatage solution
that allows a flexible and optimized approach rdgay the optimization of the processes.

Keywords: Production demassification, project management, time optimization, original software.

1. INTRODUCTION reserve  of  the (i, ]) activity  is

The cost of a given industrial product and its-jast R, (l, J) = t;“ _tim - dij .
time production are very important in the
merchantability of that given product. At presenere
are several software instruments used for the mtaziu
data management, production monitoring and product
lifetime management. However, in the design of the
optimal technology of a given product the most gahe

approach is given by the project management thebry. o o e °
the following sections are presented a case stodytlze
original software which was tested for several acies. o o

2. CASE STUDY

Let us consider the activities in a given projexd, Activity | Activity | No of

No. | Activit . .

the details being presented in figure 1. i symbol | duration | units
We calculate the length of the critical path whish 1 A 0-1 2 5
the longest series of sequential operations: 2 B 0-2 5 4
L. =/, +/0,,+0,,=2+4+3=9:; 3 C 0-3 3 7
_ D, 01 14 47 ~ ~ 1 D 12 1 3
LDZ_501+€12+€25+€57_2+1+6+4—13; 5 E 1-4 4 6
Ly, =l + Ly + s, =5+6+4=15 6 | F 25 e .
Dj 02 25 57 7 G 3-5 2 )
Lp, =loztlass+ls;=3+2+4=9 8 H 3-6 3 4
— — —-0. 9 I 4-7 3 5
LD5—503+€36+€67—3+3+3—9, 10 7 57 2 3
max{L,, )= max 9,13159,9)=15. ] K 6-7 3 6

Barly start date of the (I' J) activity s Figure 1 - Graph of the activities, duration andan

t' (i, j)=t™. Early finish date of thdi, j) activity is allocated to each activity

tf; ) — .. ..
t, (" J) =t"+d;. Late finish date of the(l, J) According to the previous definitions, the eastgrt

activity is t,, (i, j) =t" . Late start date of théi, J) dates are: -
t, =0,

t" = ma><(t{)n + dm) =2,
ty = max(t(;“ +dg,, t + d12)= max(5,3) =5,
t = max{t +d,) =3, t" = max{t" +d,;) =6,
t = ma{t? + d,s, t7' + dyg ) = max(5+ 6,3+ 2) =11,

activity is t!, (i, j) = t)' —d, . The early start date of
the following activity ist! ((i, j) +1) = t,;- Total time
reserve of the (i, ]) activity is
R(,j)=t, -t! =t}' =t" —d,. The free time
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te = max(té” + dss) =6,
t = max(t;“ +d,,,t0 +dy;, tg" +d67):
=max(6+ 311+ 4,6+3)=15.

Similarly, considering that the minimum duratiofi
the project isT =15, the late finish dates are

M =15t = min{t! -d,,)=15-3=12,
t = mint¥ -d,,)=15-4=11,
t¥ =mint¥ -d,,)=15-3=12,
£ =min(t5M —dg, Y —d36):

=min(11- 2,12-3)=min(9,9) =9, Node | EY e

" m finish finish
t¥ =mint¥ - d,)=11-6=5, 0 5 0
t" = min(t}" —d,,,t) —d12)= 1 2 4
=min(l2- 4,5-1) = m|n(8 4):4, 2 5 5
Y = min(tlM = dy,, )" —dy,t ) i 2 192
=min(4-25-59-3)= mln( ,6)=0 s T T
The early finish date of the | event is 6 6 12
t" = dmax(l, j) According to Ford’s algorithm, in a 7 15 15

graph without circuits the early finish date is

" =maxt” +d, ) 1< j <n.For the initial event, ~ Figure 2 - Graph assigned to the project by theofiske
(it Critical Path Method and the according ‘early’ and

we havet, =0, j=0. The according results are finish’ dates.
stored in table 1.

Table 1. Information regarding the duration of #uéivities and the according relevant dates

No |Activ| Nodes | Durat. Min. Term Max. term Min. termto Timereserve

start | finish | start | finish start next activity free total
1| A 0-1 2.0 0.0 2.0 2.0 4.0 2.0 0.0 2.0
2| B 0-2 5.0 0.0 5.0 0.0 5.0 5.0 0.0 0.0
3| C 0-3 3.0 0.0 3.0 6.0 9.0 3.0 0.0 6.0
4| D 1-2 1.0 2.0 3.0 4.0 5.0 5.0 2.0 2.0
5| E 1-4 4.0 2.0 6.0 8.0 12.0 6.0 0.0 6.0
6| F 2-5 6.0 5.0 11.0 5.0 11.0 11.0 0.0 0.0
71 G 3-5 2.0 3.0 5.0 9.0 11.0 11.0 6.0 6.0
8| H 3-6 3.0 3.0 6.0 9.0 12.0 6.0 0.0 6.0
9 I 4-7 3.0 6.0 9.0 12.0 15.0 15.0 6.0 6.0
10| J 5-7 4.0 11.0 15.0 11.0 15.0 15.0 0.0 0.0
11| K 6-7 3.0 6.0 9.0 12.0 15.0 15.0 6.0 6.0
Figure 4 presents the graph of the activities ded t In this way, figure 5 uses the information fromguie

reserve time and it is necessary for the subsectiedy. 4 and presents the resource distribution in th&alni

One of the important problems in the project conditions. As it can be noticed, it is a great atalnce
management of an industrial production proceshés t between the units allocated in the final stage hef t
resource leveling which analyses the availableness, project, i.e. 3, and the maximum number of units, 19
compare them to the requirements of the ongoingor 20.

projects and allocates them in an optimal way. Starting from this allocation, figure 5, thererae
Sometimes, projects, tasks or activities will osprl studied several scenarios of optimization.
creating constrains regarding the resources, eapeci First scenario is presented in figure 6. It redute

manpower. An effect of the rational allocation bkt intensity of resource assignments in the middléopeof
resources is the fact that the personnel doesntk wo the project, by increasing the workload in the ffina
overtime, i.e. additional costs are avoided. period.
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Figure 3 - Graph of the network with the activittepresented in the nodes of the graph — PERT chart

[4T4T4T6Te]6] ™

i I 2l2] [ N
5 6 o p \\‘x
| S I N 4]alala)4a]8]s]8]8]8]8]3]3]3]3
5 6 4 4 I}r
O (1)- 4 0 3 | .- 4 B

0123456 7 8 9101112131415

t=1|t=1-l=1 t=1|t=wit=1|t=1|c=1|t=1 t=1 [ t=1 [ =1 [ =1 | =1 | =1 S‘S‘B‘B‘B 5‘5‘5‘5
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0123456 78 9101112131415
116/16[2016[16]18|19]19}19[ 8|8 3|3 |3 ]3]

Figure 4 - Graph which presents the reserve time gurki5 - Resource distribution — initial conditions
According to the initial allocation of the resoesg According to the optimization scenario no. 1tha
we notice a maximum of 20 units from work internal work interval no. 3 we have 20 units and in the kvor
3, compared to 3 units in the intervals 12, 13ahd 15, interval 12 we have 7 units, therefore the maximum
which leads to a maximum imbalance of 17 convealion imbalance is 13 conventional units. The imbalarge i
units. smaller in this scenario.
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Figure 6 - Resource distribution, optimization
scenario no. 1

We noatice the following inconveniencies:

Figure 7 - Resource distribution, optimization
scenario no. 2

intensity of the work in order to maintain the diéaal of

« the periods in the middle of the project, i.e. work the project.

intervals 7, 8 and 9 are loaded with 8 units, which

The duration of the project is of 15 work periaa®l

means that we have a continuous period of low this critical path could not be modified by condeg

workload;
» the peak noticed in time interval no. 3, consistifg
20 units still exists in this optimization scenario

optimization scenarios. The only optimization whigas
possible is in regard to the resource leveling.
Even optimization scenario no. 2 is a suboptimal

For the second optimization scenario, figure & w solution, it is the best scenario so far, because:

have the following aims:

» to decrease the maximum value of 20 units, in order

to minimize the overall imbalance;

e to schedule activities from the first part of the

project to the middle period of the project, in@rd
to decrease the imbalance;

e toincrease the flexibility of the scheduling ohs®
activities within the project, if possible.
In this optimization scenario

project is additionally loaded in comparison withe t
previous scenario and the D (1-2), G (3-5) and-¥)Y4
activities can be easily moved in the adjacentvats.

Another parameter which can be checked is the °
imbalance while passing from a time unit to the
following one, being known that the changes must be
based on the principles of the

rationally done,
management of change. However, in order to futfd t
general aim that the fluctuation of the manpowestnie
as less as possible, there must be analyzed ties tfp
the activities and the possibility to reuse the bhom
resources from one activity to the next one.

There may be noticed that in the initial conditip
along the last 4 work intervals of the project thare
used only 3 units. This period may be used in extre
situations when delays may occur,
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the maximum
imbalance is 17-8=9 units, the middle period of the

to increase the

« the resource load is low; the average value is
187/15=12.466; the extreme values are 17 and 8

conventional units, which are in a relative
symmetric position with respect to the average
value;

* the maximum variation of the resource from one

interval to the other is 11 in the initial scena@an

the first optimization scenario and 5 in the second
optimization scenario; this sudden variation has a
significant decrease in the second optimization

scenario and it is located before the last timéoper
of the project, which is normal taking into account
the forthcoming end of the project;

expenses;
the last work period of the project has 9 unit th
value is smaller in comparison with the previous

work periods, being possible to execute additional

activities, if necessary, in order to maintain the
deadline of the project.

Because of some additional constraints it is not

possible to minimize the time allocated to the \atidis
and it is not possible to parallelize some actwgiti

because of the small imbalances along the project,
there are also small variations of the according
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Figure 8 - Software application developed in Javaployed to perform the calculi
in the framework a project management problem

4. ORIGINAL SOFTWARE APPLICATION Romania, which is the follow-up of the ID1223 s¢ign
research project: "Computer Aided Advanced Stuities
Commercial project management applications offer Applied  Elasticity from an  Interdisciplinary
various facilities, such as scheduling, projecttfotio Perspective", 2007-2010, [3], under the supervisibn
management, resource  management, documenthe National University Research Council (CNCSIS),
management, workflow system, reporting and analyses Romania.
budget management, time tracking and invoicing.
However, in order to have a simple instrument to 7. REFERENCES
perform all the previous calculi, we developed an
original software application presented in Fig. The [1] E. Oanta et all, Program which solves multiexial
application consists of more than 800 computer codeproblems in a certainty scenario, The Polytechnic
lines and it was written in Java using the Eclipsass- Institute of lasi, Proceedings of the "Managemanthie
platform environment. The software was tested usingmachine manufacturing" conference, pp 5-10, May 22-
several input datasets and it may be easily adajpted 23, 1992
solve new time-optimization problems.
[2] E. Oanta, Numerical Methods and Models in
5. CONCLUSIONS Economy, PhD Thesis, Promoter: Prof. PhD. loan
Odagescu, of Bucharest, Faculty of Cybernetics,
In the knowledge based economy, the production Statistics and Economic Informatics, Economic
demassification means to manufacture small serfes o Informatics Chair, October 2007
products or even unique products, which usuallythee
result of a project. Particular projects can benoally [3] Oanta, E., Panait, C., Nicolescu, B., Dinu, S.,
managed if customized software instruments arePescaru, A., Nita, A. and Gavrila, G., "Computeded
developed, instruments based on project managemenfAdvanced Studies in Applied Elasticity from an
principles. The paper is an example in this trend Interdisciplinary Perspective”, CNCSIS Romania,
regarding the development of instruments which are Research Project 1D1223, 2007
optimized and focused to solve a particular project
[4] E. Oanta, S. Dinu, I. Tamas, |. Odagescu, @&pi
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MIXED ANALYSISIN DYNAMIC MACHINERY SYSTEMS

PRICOP MIHAIL,?’SCURTU IONUT,*PAZARA TIBERIU, “PRICOP CODRUTA

123 aval Academy “Mircea cel Batran*Constanta Maritime University, Romania

ABSTRACT

A mixed analysis was done in Strength of Materladboratory using experimental stand PT 500 and [h&ch
Diagnostics Toolbox Type 9727 with Pulse Labshdpspaper presents the general use of the measotreog&pment
in machinery systems based on a fixed test cordtgur and bearing damages. Results are distinfitiveach bearing
fault according to vibration frequency for knownabieg damage. The analysis present comparativenaftion for a
bearing fault identification, using two differeneasuring equipments.

Keywords. machinery diagnostic, vibration measurement, mixealysis, experimental stand, bearing fault diags.os

1. INTRODUCTION

All rotating mechanical systems onboard ships
cause vibrations in bearing supports and all coraptsn
are transmitted to ship body. Evolution of machyner

Investigation of vibration can provide -crucial
information about mechanical system components and
can improve performance [1].

Analysis of vibration signal is used as a diagicost
tool for dynamic mechanical systems. It is very

systems: engines, shafts, gearbox, pumps, fans andmportant for a correct analysis to use the bestoehfor

generators require damage detection in early sttes
damage in order to avoid damage in related comgenen
like: fixtures, couplings and bolts. A Complex arsis is

a way to investigate all rotating machinery systems
including bearing damage details.

Training future marine officers in assessing

equipment and transducers for capturing and reegrdi
vibration signals. Depending on operating mechdnica
systems conditions we will use the best signal gssing
technique.

2. MEASURING EQUIPMENTSDESCRIPTION

machinery systems issues onsite and work with &ctua2.1. Experimental STAND PT 500

vibration meters will offer preventive maintenance
techniques that improve performance.

Experimental stand PT 500 is designed by GUNT

Bearing maintenance and proper analysis are theand it will run according to manual specificatioasd

keys to keeping equipment up and running, optingizin

the results will be monitored with the second meagu

performance and decreasing downtime. Early damageesquipment. Vibration analysis is a tool in estimgtthe
stage can be detected now onboard using vibrationcondition of a machinery system. The slow changéén

sensors for any operating component, for exampfegin
1 we present types of bearings A, B and C.

090

Figure 1 Bearing used in experiment on PT 500:
A-Undamaged roller bearing
B-Roller bearing with damage to outer ring
C- Roller bearing with damage to inner ring

The are often caused by:

Insufficient maintenance practices;
Mishandling;

Improper installation and adjustment practices;
Inadequate lubrication;

Gradual deterioration due to wear, tear, stress
fatigue and corrosion.

VVYVVYV

All operating equipment onboard ship can be a
source of vibration and could cause a chain readtio
damaging system components due to large
amplitudes/forces applied at resonance rotatiordspe

99

vibration spectrum provides indications of the rérimay

life of a system component and can be used aseaioni

for its replacement. The mixed analysis can provide
spectral distribution and can deliver accuraterimftion

on the type and location of the damage for onbshrp
components. The default PT 500.12 kit will be used
setup for evaluation of different faults and
simultaneously Pulse Labshop will measure vibration
spectrum during 60 seconds in each test. The rhodidl

on the system is set using the belt pre-tensiorsuomaay
device included. The load will remain the samee(dix
load) during all tests and the value used is 150he
accessory setup is mounted on the base plate of the
machinery diagnosis base system PT 500. To measure
and evaluate the experiment, the vibration analy&er
500.04 is set up like in Figure 2 and Figure 3 for
measurement and evaluation of the experiment.

Figure 2 PT 500.04 Computerised Vibration
Analyser
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1

2

Figure 3 PT 500.04 Computerised Vibration Analyser
Legend: 1 vibrating machinery, 2 acceleration
transducers, 3 shaft with reference sensor, 4 USB
box, 5 PC (PC notincluded), 6 amplifier / filter

The kit includes accelerometers and a measuring
amplifier and dedicated analysis software to redbel
vibration phenomena in studied cases for speederang
500 to 3000 rpm. Experiments on PT 500 will present
data related to:

- vibrational spectrum of the running noise
of roller bearings;

- influence of damage to outer race, inner
race or roller body, on the spectrum;

- estimating service lives of roller bearings;
- influence of the lubricant on the vibration
spectrum;

- detection of faulty roller bearings;

- understanding and interpreting frequency
spectra;

- use of a computerized vibration analyzer.

2.2. Measurement With Machine Diagnostics Toolbox
Type 9727 (Yellow Box)

The Machine Diagnostics Toolbox provides a
complete suite of tools required to perform machine
diagnostics on stand PT 500.12. It consists of NMech
Diagnostics Toolbox Type 9727 and the versatile
Machine Diagnostics Toolbox Software Bundle Type
7910 presented in Figure 4.

software (Figures 8-13.) dedicated to any machine
diagnostics.

In the PT 500 setup the vibration phenomena is
studied in 15 cases for speed range 500 to 3000fapm
60 seconds in each test case for new bearing Audtyf
bearing B/C [2,3,4]. The load will remain the same
(fixed load) during all tests at 150 N and the
measurement is done with precision pre-tension
measurement device.

3. ANALYSISOF THE MEASURED
VIBRATION

The measurements were processed and analyzed by
means of FFT analysis. FFT analysis is a powedual t
in the field of vibration and it has been used rimany
years. It provides accurate information and rediaddta
in order to estimate the overall level of noise tbe
contribution of a different source [6,7]. Since tRast
Fourier Transform is a well-known mathematical
concept, a short description will be presented.next

The Integral transform, used in the FFT analysis,
transforms a continuous time signal extending ailer
time, —o < t < + oo, into a continuous frequency
spectrum also extending over all frequencies,<f < +
. It can be said that this is the ideal transfomtich in
principle could be applied to all practical signals
However, since it requires knowledge of all of tirae
signal it can in practice only be applied to relaly
short transient signals while "continuous” signadgst
be handled by other means.

For periodic time signals, the well-known Fourier
series are used. Here, only one period of the sigeal
has to be specified and included in the transfémthis
case we find that a periodic and continuous tirgeaiis
transformed into a discrete frequency spectrum,
exhibiting all the harmonic frequencies.

Also, the signals can be analyzed by using samples.
Here the discrete samples of the time domain are
transformed into a periodicity of the frequencycpsam,
thus demonstrating the basic symmetry of the Fourie
transform between time and frequency [7,8]. Cases f
experimental tests on PT 500 stand are presenttadbli
no.1.

Table 1. Test cases registered during tests orOBT 5
with Pulse Labshop

Figure 4 Machine Diagnostics Toolbox Type 9727

(Yellow Box)

Optimal analysis results for stand PT 500 evaluatio

can be achieved with this toolbox in hand when
diagnosing a wide range of machine fault types

especially those caused by faulty rotating parsdm
onboard equipments.

Type 9727 includes the multichannel PULSE data
acquisition unit Type 3560-B, and a Dell™ noteb&uk

with Pulse Labshop 12 installed and packaged in a

ruggedized and weatherproof carrying and connector

Running Bearing Bearing Bearing
speed A B C
[rpm]

500 Track Track Track
1A 1B 1C
1000 Track Track Track
2A 2B 2C
1500 Track Track Track
3A 3B 3C
2000 Track Track Track
4A 4B 4C
2500 Track Track Track
5A 5B 5C

case. Type 7910 is a bundle of PULSE application
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Detection of faults in early stages prevents any
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marine equipment. The PT 500 stand is a good amtect [Hz]
for amplitude spectra (Figures_ 5-7.). The maximum
value and the recorded frequencies are presentable Figure 8 FFT analysis on bearing A vertical
no.2. vibration 1500 rpm
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Figure 9 FFT analysis on bearing A horizontal
vibration 1500 rpm

[m.s] Autospectrum(Signal 2) - Input
Working : Input : Input : FFT Analyzer S
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: [ mt_m sl
i
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Figure 10 FFT analysis on bearing B vertical
vibration 1500 rpm

[m.s] AutospectrumiSignal 3) - Input
Waorking : Input : Input : FFT Anahyzer R

200u
150u |' |

Figure 7 Bearing C on PT 500 stand

L1y

Running | Bearing A Bearing | Bearing C 50u i
bt
SDGEd g‘]aft B defeCt ’ o 1[‘)[} 2[‘}[} 3[|)D AIZI)D 500 600
[rpm] freque defect freque =
[rLc;/] féﬁﬂi? [ZCZ] Figure 11 FFT analysis on bearing B horizontal
vibration
500 8,3 29,8 46
[m.s] Autospectrum(Signal 2) - Input
1000 16,6 58 91 EDDU_‘ | Working : Input : Input : FFT Analyzer e
|
1500 25,0 92 133 o
200u
2000 33,3 121 181 ) e s NN
2500 41,6 152 223 o 100 200 [Z"s_'[)z[]) 400 500 600
. . Figure 12 FFT analysis on bearing C vertical
4.2. Experimental Results Measured On Machine g vibrationy1500 rpm g
Diagnostics Toolbox Type 9727
[ms] AutospectrumiSignal 3) - Input

Working : Input : Input : FFT Anahbyzer _
Faults detection in onboard operation can be used i
early detection of damages and is recommendeddo us

| |

specific equipment and for each machinery component o '

to evaluate operation in accordance to specificlypcer 5 100 200 o o0 500 so0

technical specifications [9]. Results for Machine

Diagnostics Toolbox Type 9727 are presented below. Figure 13 FFT analysis on bearing C horizontal
vibration
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Vibration defect amplitude is proportional to rddia one or more existing and future failure modes. This
load applied by the belt tensioned at 150 N. Inseea research was focus on the improvement of machinery
speed results in increase in vibration frequenay alh fault diagnosis by choosing their own measuring
calculations are done assuming that the outer isng equipment and transducers and placing them for

stationary and the load direction is fixed. machinery health monitoring and fault bearing dizsis.
From the experimental data collected in this stwdy With the development of modern multi-sensor
observe that: technology and advanced signal processing techsique

1. For an outer race defect (B) each ball generatesmore and more features can be extracted for conditi
an impact over the damage location, as measured thmonitoring and fault diagnosis.
damage frequency is dependent to shaft spged,64 In present paper, investigations have been done to
fsnart(90 hz for 1500 rpm) also we can analyze harmonicsfind the application of signal processing technidae
from 2" to 5" . Measured damage index for bearing B is detection of bearing faults. To detect the beafindts,
0,73. FFT based power spectrums were used. The peak&on t
2. For an inner race defect (C) the fundamental spectra represent the resonance frequencies ef/dtem
frequency is located at 135 Hz and the side banels a where the bearing is installed. The natural fregiem
located at +/- 25 Hz. Measured damage index foribga that are excited by the defect's impact are located

B is 0,90 [1,8]. between 30 and 250 Hz. The amplitude ratio at the
The presented work on the experimental stand carresonance frequency between faults and healthyrigsar
be applied also to: is very significant. The accelerometer represdmsbest
» Turbine blades - identification of broken or sensor in identification the bearing condition and
distorted blades. tracking the fault size by using high frequency

> Roller-bearing elements - identification of craaks techniques.
inner race, outer race or roller defects.
> Gearboxes - identification of cracked or broken 6. REFERENCES

teeth.

> Induction motors - identification of unbalanced [1] DONALD E. BENTLY, PAUL GOLDMAN, JOHN
rotors. J. YU, Rolling Element Bearing Defect Detection and
> Propeller - identification of broken or distorted Diagnostics Using REBA®I Probes, 2Q01 | ORBIT,
blades. Research and development Bently Rotor dynamics

> Flexible coupling. [2] LEI, Y., Z. HE, AND Y. ZI., A new approach to

intelligent fault diagnosis of rotating machinergxpert
Table 2. Results for defect frequency during tests Systems with Applications, 2008. 35(4): p. 1593460

Machine Diagnostics Toolbox [3] TANDON, N. and A. CHOUDHURY A review of
vibration and acoustic measurement methods for the
Table2. Bearing Bearing B | Bearing C detection of defects in rolling element bearings.
Results for A Damage Damag Tribology International, 1999. 32(8): p. 469-480.
amplitude/f Damag index /Hz eindex [4] OCAK, H. AND K.A. LOPARO, A new bearing
requency e IHz fault detection and diagnosis scheme based on hidde
during tests index/H Markov modeling of vibration signals. in Acoustics,
on PT 500 z Speech, and Signal Processing, 2001. Proceedings.
[rpm] (ICASSP '01). 2001 IEEE International Conference on
500 0,12/25 1,43/30 1,66/4p 2001.
1000 0.14/25 1.50/60 1.83/90 [5] QCAK, H. AND K.A. L.OPARO, Estimation .of the
running speed and bearing defect frequencies of an
1500 0,17/25 1,9/90 2,40/18  induction motor from vibration data.Mechanical
5 Systems and Signal Processing, 2004. 18(3): p5385-
2000 0,18/25 1,95/120 2,53/18 [6] XU, Z., et al.,AppIication of a modified fUZZy
0 ARTMAP with feature-weight learning for the fault
diagnosis of bearingExpert Systems with Applications,

[7] IBRAHIM REHAB, XIANGE TIAN, FENGSHOU
GU and ANDREW BALL, The fault detection and
severity diagnosis of rolling element bearings gsin
modulation  signal  bispectrum, University  of
Huddersfield.

5. CONCLUSIONS

Inner race and outer race defects can be

successfully detected by measuring vibration witls® .
Labshop. The defect signal is clearly present ia th [E.;] T'.IGARASHI AND H. HA.MADAZ Stud|e§ on the
vibration and sound of defective rolling bearingsrgt

present analysis presented on machinery diagnOSﬁCReport' Vibration of Ball Bearings with One Defect)

system. Vibration defect amplitude is proportional . : . .
: ; : Bulletin of the Japan Society of Mechanical Engisge
radial load applied by the belt. Increase in spesdilts vol. 25, 1982, pp.621-822,

in a increase in vibration frequency.
Fault bearing diagnosis is a determination of a[g] PT 50_0 Gunt de stand and Pulse Labshop
documentation and software

specific fault or failure that has occurred to ahayic
machine and it is estimated of time to failure asH for
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NUMERIC SIMULATION FOR A J-LAY SUBSEA PIPELINE
LAUNCHING SYSTEM

'RADU IULIAN, *BUZBUCHI NICOLAE
L2Constanta Maritime University, Romania
ABSTRACT

Over the last decade deepwater pipelaying has tionagh a spectacular development. In the early2D0ster
depth of 300 meters was considered deep, whileytddpths of 2000 meters are common practice. Theegadented
global demand for oil and gas is the main drivéhi@ offshore petroleum industry, which in turn dewimproved
pipeline technology. The installation of pipelinaad flowlines constitute some of the most challegpgiffshore
operations handled, and the required engineeripgistication, as well as the share size and contpglex the vessels
used, has developed pipelaying into an engineatiagpline of its own accord [13]. Present trendsthe marked
indicates an increase in deepwater projects asiwddingth as depth, according to [12]. In this gragdollowing the
trend of involving the Finite elements models asthg Ansys 15 software advanced features, a J-Ubgea pipe J-
Lay launching system shall be approached, in ometetermine the main stresses and strains irdlibie the upper
structure of launching system of a vessel overpipe. The integrity of the subsea pipe during ldumg from a J-Lay
vessel is the most important criteria to judge ecessful launching. In the J-Lay systems as thepoesented in this
paper the vessel launching structure is stressiagpipe sometimes beyond the elastic domain andetification of
the stresses inside the pipe is of a paramountritapee. This paper is providing a modern involvemanFinite
Elements Methods in calculating stresses and strhinng launching, being the basis for any optation studies. The
optimization of the launching geometry will be thi@ect of another paper.

Keywords. Subsea Pipelying; Numeric Smulation; J-Lay.

1. INTRODUCTION but the tension may be reduced by adopting they J-la
method where the pipe is extended near vertically a
Over the last decade deepwater pipelaying has gonehus eliminates the overbend. The methods aretedaem
through a spectacular development. In the early ®0s complementary [15].Both methods are well descriimed
water depth of 300 meters was considered deepgwhil recent textbooks such as [2], [7] and [14]. Thespn
today depths of 2000 meters are common practice. Th trends in deepwater pipelay systems are describggl i
unprecedented global demand for oil and gas isri@ and the references therein. Mathematical modelsitae

drive in the offshore petroleum industry, whichtimn in pipeline design for analysis of pipelay parametnd
demands improved pipeline technology. The insfallat  for operability analysis.
of pipelines and flowlines constitute some of thestmo Commercially developed computer tools, e.g.,

challenging offshore operations handled, and the OFFPIPE, RIFLEX and SIMLA, that are based on finite
required engineering sophistication, as well assthare element models has become the universal method for
size and complexity of the vessels used, has dpedlo modelling pipelay operations in the industry. These
pipelaying into an engineering discipline of its ow models captures well the dynamics of the pipe aa&l h
accord [13]. Present trends in the marked indicates replaced simpler models, e.g., the static catenaogel

increase in deepwater projects as well in lengttiegsh, and stiffened catenary model [3], [16], which was
according to [12]. exploited in earlier years.

Purpose build pipelay vessels equipped with In this paper, following the trend of involving the
dynamic positioning systems are used for installatf Finite elements models and using Ansys 15 software

offshore pipelines. The pipe is clamped on to tessel advanced features, a J-Lay subsea pipe J-Lay lamgch
by heavy tension equipment and extended in asystem shall be approached, in order to deternfiee t
production line accommodating either S-lay or J-lay main stresses and strains inflicted by the uppecttre
which are the two main pipelay methods. The S-lay of launching system of a vessel over the pipe.

method is fast and economical and dominates thedajip

market. The pipe is extended horizontally and it 2. NUMERIC SIMULATION INPUT DATA
describes an S-shaped curve to the seabed. The uppe  The case study has as departure point the data of a
part (overbend) is supported by a submerged supgort o4 vessel given in the following Figure 1.

structure called a stinger to control curvature and The first thing to be done was the 2D CAD
ovalization, and the curvature in the lower curve geometry generation and that was built with Solidkgo
(sagbend) is controlled by pipe tension. The strairst 2015 as seen in the Figure 2.

be checked against pipe design parameters to sthyw

limits for buckling and ovalization. In deep watetle

weight of the pipe makes it difficult to maintairstinger

supported overbend due to the increased pipe tgnsio
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The model above will be imported inside Ansys 15

Upper vessel . i
_— structure to be Design Modeler module for further processing.
modéled In Ansys 15 the Explicit Dynamics module is

N ) launched with the given geometry.

gl : The materials selected for the FEM simulation are:

e The upper structure of the vessel is modelled as
Rigid since there is no interest in calculating the
stresses inside this structure

e The pipe itself is modelled of Nonlinear
(Bilinear) Steel with the main data as below:

. . — - 1%
Figure 1 The upper launching J-Lay system to be
. . A B C D|E
modeled with finite elements
1 Property Value Unit 3|5
2 9 Density 7850 kam~3 x|
i - —
Straightening 3 =] El Isotropic Elasticity
e 4 Derive from Youn... LI
ramp Lower ramp
S 5 Young's Modulus ZE+11 Pa ;I
o [ Poisson's Ratio 0.3
Launching !
ramp 7 Bulk Modulus 1.6667E+11 | Pa
3 Shear Modulus 7.6923E+10 | Pa
Fireline
9 =] El Bilinear Isotropic Hardening
Tensioner 1 10 Yield Strength 4.43E+08 Pa =
11 Tangent Modulus 1.45E+09 Pa =
12 T4 spedficHeat 434 Jkg™... 7]
Bilinear Isotropic Hardening NSYS

Figure 2 The 3D Geometry model N ) Mol Tangene

In figure 2 the pipe is coming from the fireline
where the pipe was welded, is passing through itee f
tensioner where 50 kN force is imposed over thespip
and by passing through the lower and upper ramgs th
pipe is forced to take the launching posture nedded
the J-Lay launching. The pipe is straightened by th
Straightening ramp and the launching angle is iragos
by the Launching ramp. The Tensioner 2 togetheh wit
the Tensioner 1 is controlling the tension inside pipe
for the entire launching path including the toudwd
point where the pipe is hitting the seabed.

The Launching ramp is imposing the launching
angle which for this study is taken ad 45
The main pipe data are as follows:

*  Outer diameter-220 mm;

» Wall thikness-18.3 mm;

* Yielding strength-448 MPa;

«  Steel density-7850 kg/in

e Coating thickness-2.35 mm

« Coating material density-900 kgim

The launching mechanical system data are:

e The launching ramps roller friction coefficient-

0.01,;

* Lower and upper ramps diameters-15.9 m

Some other dimensions are given in Figure 3.

Modulul lui Young

(104 Pl

Stress

Stran [mm=-1]

Figure 4 Pipe steel bilinear properties

Once the material is defined, the finite elements
mesh is generated as below:

Ty,
R
e

ST
Figure 5 Finite elements mesh for the structucktae
pipe

Moreover in this stage there are defined the
Boundary conditions as below:

Figure 3 Mechanical model dimensions
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1820 1173 8
BT Fived Support
[B] Force: 50000 H
Displacerment

0.00 20,00 40.00{rr)
]
10.00 30.00

Figure 6 Model Boundary conditions

They are:

e A-Fixed support-applied to the left end of the

pipe

0.1

E 562

2.5e-2

0. 2.5e-2 S.e-2 7.5e-2 0.1

Figure 8 Pipe total displacement and its evoluiion
time

As seen above the vessel structure displacement is
0.1 m as imposed via the boundary conditions aed th

» B-Tensioner 1 force applied to the right end of pipe portion in the front of the upper ramp has dhee

the pipe

value. The rest of the pipe has lesser displacensmte

+ C-Vessel structure displacement from left to the pipe is “sliding” over the ramps rollers.

right which is taking place with a speed of 1.1

m/s and has the value of 0.1 m.

These boundary conditions are modelling the
advance of the launching vessel during the laumgchin
process and is causing the stresses and deformatien

the pipe material.

In order to read the simulation results four sergio

are defined as below:

0000 15.000
7.500 TURES00

Figure 7 Sections defined to read the results

For this study and being limited by the size oéthi

paper, only the Section 3 is considered.

3. SIMULATION RESULTS

0.1Max
0.08839
. 0.077779
] 0066667

0.022222
oo
0 Min

Inside the section 3 the total displacement is like
below:

on
Ws 2.8989¢-002 ]
Time: 01

6/18/2015 1:56 P

0.1Max
0.02880

0.066667
0.035556
0.044445
0.033334
0.022222
0.011111
0 Min

Figure 9 Pipe total displacement in Section 3

In this reading section the total displacementhef t
pipe is 2.89e-2 m, almost three time lesser than th
structure displacement. This difference will cause
stresses and deformations of the pipe in this@ecti

e Equivalent elic strain

Time:
6/18/2015 2:03 PM.

0.00049862 Max
0,0004322
0.00098782
0.00032242
0.00027701
000022161
0.00016621
0.00011081
5.5403¢-5

0Min

6200504

Figure 10 Pipe equivalent elastic strain andvtswdion
in time
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The maximum value is calculated for Section 3
having the value of 4.9e-4, far below the straithef
yielding plastic domain. The first conclusion isatthe
pipe material is inside the elastic domain thus pifpe
integrity being preserved.

A: Explicit Dynamics
Equivalent Elastic Strain
Type: Equivalent Elastic Strain
Unit: my/rm

TTTTTT

0.00019862 Max
0.00044322
0.00028782
0.00033242
0.00027701
000022161
0.00016621
0.00011081
5.540%e-5
0 Min

Figure 11 Equivalent elastic strain in Section 3

Above the pipe equivalent elastic strain for Settio
3 is shown.
Pipe eguivalent stress

“mm 9-9724e7Max
8.8644e7

7.7563e7
6648307
5540207
4.4322e7
3.3241e7
2.2161e7
11087

- g Min

[Pal

Figure 12 Pipe equivalent stress and its evolutiaime

The maximum von Mises stress is 9.97e7 Pa, som
four times smaller than the yielding strength 08 MPa,
the conclusion above pulled that the pipe is remgim
the elastic domain being confirmed. The pipe ispkeg
its integrity and the launching system is workiradety
from this standpoint.

€/18/2015 3:36 PM

0.9724e7 Max
£.8644e7
7.7563e7
6.648327
5.5402e7
2.43227
3.3241e7
2.2161e7
1.1087
© Min

Figure 13 Section 3 equivalent stress

4. CONCLUSIONS

The integrity of the subsea pipe during launching
from a J-Lay vessel is the most important critena
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judge a successful launching. In the J-Lay systasrithe
one presented in this paper the vessel launchingtste

is stressing the pipe sometimes beyond the elastic
domain and the verification of the stresses inglue
pipe is of a paramount importance.

This paper is providing a modern involvement of
Finite Elements Methods in calculating stresses and
strains during launching, being the basis for any
optimization studies. The optimization of the lakimg
geometry will be the object of another paper.
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NUMERIC OPTIMIZATION FOR A J-LAY SUBSEA PIPELINE
LAUNCHING SYSTEM

'RADU IULIAN, *BUZBUCHI NICOLAE
L2Constanta Maritime University, Romania
ABSTRACT

Economical and political factors have changed thaventional point of view on the development of new
submarine pipelines crossings: in fact, the layohgresent lines is now driven by the increasingpglization of the
market, with longer distances covered from prodsi¢erend-users, and not only by the exploitatiomei dfshore
resources. Therefore, new capabilities to operatieep waters are needed more and more, with apgevelopment
plans considering projects in water depths up @035 and more. This paper is following another pagmied by the
same authors in which the strains and deformatidrthe very same J-Lay launching system were caledl Now
we’'ll make a step further in order to optimize theometry and dimensions of the structural arrangéroé the
launching ramps in order to have the smallest stieénside the subsea pipe during launching. Ttegrity of the
subsea pipe during launching from a J-Lay vessbleisnost important criteria to judge a succedsfuhching. In the J-
Lay systems as the one presented in this paperetsel launching structure is stressing the pipsetimes beyond the
elastic domain and the verification of the stresssisle the pipe is of a paramount importance.

This paper is providing a modern involvement ofiteirElements Methods in calculating the optimurmizhing
system arrangement in order to have the minimumvebfnt stress inside the subsea pipe during langchAfter
optimization the maximum calculated stress insitke pipe is 8.06e7 Pa instead of 9.97e7 Pa befdimiagtion,
therefore a reduction of 19% is to be reached fmplsi lowering the upper ramp and decreasing theefoleveloped by
the Tensioner 1.

Keywords. Subsea Pipelying; Numeric Simulation; J-Lay; Optation.

1. INTRODUCTION laying and consists in lowering the pipe almostivally
into the water by an inclined ramp (Fig. 1a). When

Economical and political factors have changed the compared with the “S-lay method” [3], used in #ba
conventional point of view on the development ofvne waters, Fig. 1b, the most important characterisiicthe
submarine pipelines crossings: in fact, the layofg  J-lay method are (i) the reduction of the distance
present lines is now driven by the increasing between the vessel and the touch down point (TED},
globalization of the market, with longer distances facilitating the dynamic positioning, (i) the dti&s
covered from producers to end-users, and not onthd reduction of the horizontal force at the barge ® b
exploitation of new ffshore resources. Therefore, new supplied by the vessel engines, and (iii) the elation
capabilities to operate in deep waters are neede m Of the over-bend curved part at the end of thegstin
and more, with ongoing development plans considgerin Which, among others, can produce dangerous residual
projects in water depths up to 3500 m and more. stresses; furthermore, it reduces the pull tensguired

In view of these challenging demands, tlfslaore at the vessel to Ia_\y the pip_eline and eliminat(esldm_g
industry has been called to develop a new andbielia and vulnerable stinger. This advantages usuallyapre
installation technology for ultra deep waters arffiailt over the disadvantages which are (i) that the [ssing

sea bottoms, to improve the robustness of engimgeri operations are more difficult along the steep ramp,
I . P! : nat leading to slower laying rates, (ii) the capability lay
predictions of in-service behaviour over the entiesign

e ; . : the pipeline within a narrow corridor with stringday
Ilfetlme, ar_ld to fmd the suitable technolog|pal meaf tolerances, and (iii) bigger vessels with greatstalled
dealing with environmental hazards, typical of such

extreme conditions [1]. Many advances have aIreadypOWer are needed to grant the dynamic positioniTdgu

been made in recent years, but there is still stankial all  possible  operating conditions. Al these

need for materials and laving technologies imor considerations lead to higher production costster"
; ying te: 9 prove J-lay method”, nevertheless it is sometimes théy on
and for more refined engineering tools of analysid a

, . ; . . . o technique able to grant the successful laying, asec
simulation, particularly during the installationhigh is

! S . deep waters have to be crossed, and allows the
the most severe condition for pipeline design [2].

The most appropriate technique for installations in exploitation of more opportunities in other cases.
deep waters is the so-called “J-lay method”, wios
name comes after the shape of the pipeline duhiag t
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N

stinger

laying barge
g waler [ine

lift-off poynt

Upper ramp |
Straightening 5 >

ramp Lower ramp

Launching
ramp

Fireline

Tensioner 1

Figure 2 The 3D Geometry model

In Figure 3 the pipe is coming from the fire-line

where the pipe was welded, is passing throughitbe f

tensioner where 50 kN force is imposed over thes,pip
and by passing through the lower and upper ramgs th
pipe is forced to take the launching posture nedded
the J-Lay launching. The pipe is straightened by th
Straightening ramp and the launching angle is irados
by the Launching ramp. The Tensioner 2 togetheh wit
the Tensioner 1 is controlling the tension inside pipe
for the entire launching path including the toudwd
point where the pipe is hitting the seabed.

The Launching ramp is imposing the launching
angle which for this study is taken a®45

suspended part \
b d saghend region
touch down
point {TDP) Mg
laid par mudline
[ seabed e |
il
, . laying barge
overbend region "]
¢ water line 1 __.\;"':;-_I_'. —_—
- A
T “\\
Ja SLmger
. t el i (=
ouch down £ lift-off poimt
point
= sugbend remion mudline

Figurel Deployment of marine pipelines by (a)ihe
lay, and (b) the S-lay methods

This paper is following another paper issued by the
same authors in which the strains and deformatains
the very same J-Lay launching system were calallate
Now we'll make a step further in order to optimite
geometry and dimensions of the structural arrangéme
of the launching ramps in order to have the smialles
stresses inside the subsea pipe during launching.

2. MODEL INPUT DATA

The case study has as departure point the data of a
real vessel given in the following figure 2. This the
same as the one used by the authors in the paperdna
“Numeric Optimisation for a J-Lay Subsea Pipeline
Launching System” so that the input data has tahbe
same. Therefore the model input data is the same.

The first thing to be done was the 2D CAD
geometry generation and that was built with Solidkgo
2015 as seen in the Figure 2.

Upper vessel

—— structure to be
modeled

Figure 2 The upper launching J-Lay system to be
modelled with finite elements
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The main pipe data are as follows:

e Outer diameter-220 mm

« Wall thikness-18.3 mm

e Yielding strength-448 MPa

«  Steel density-7850 kg/m

e Coating thickness-2.35 mm

«  Coating material density-900 kg/m

The launching mechanical system data are:

e The launching ramps roller friction coefficient-

0.01
* Lower and upper ramps diameters-15.9 m
Some other dimensions are given in Figure 3.

Figure 4 Mechanical model dimensions

The model above will be imported inside Ansys 15
Design Modeler module for further processing.
In Ansys 15 the Explicit Dynamics module is
launched with the given geometry.
The materials selected for the FEM simulation are:

The upper structure of the vessel is modelled as
Rigid since there is no interest in calculating the

stresses inside this structure
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The pipe itself is modelled of Nonlinear

(Bilinear) Steel with the main data as below:

A B C D|E
1 Property Value Unit 3|0
2 % Density 7850 kgm~3 ||
3 |E T8 IsotropicElastiity [
4 Derive from Youn... ;I
5 ‘foung's Modulus 2E+11 Pa LI ]
[ Poisson's Ratio 0.3 &}
7 Bulk Modulus 16667E+11 | Pa ]
8 Shear Modulus 7.6923E+10 | Pa =
g = E‘ Bilinear Isotropic Hardening =]
10 Yield Strength 4.48E408 | Pa = O
11 Tangent Modulus 1.45E-+09 Pa = ]
12 %4 spedific Heat 434 Jkg~.. FO|O
Biinear isatropic Hardening SYS|

Once the material is defined, the finite elements

Modulul Tangent

Mgdulul lui Young
/

/

Strain mm~-1)

Figure 5 Pipe steel bilinear properties

mesh is generated as below:

Figure 6 Finite elements mesh for the structukbtar

Moreover in this stage there are defined the

pipe

Boundary conditions as below:
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/180151

[ Fixed Support 1
[B] Force: 500001 il \
Displacement Y

0.00 20.00 40.00¢m)
1
10.00 30.00

Figure 7 Model Boundary conditions

They are:

« A-Fixed support-applied to the left end of the
pipe

e B-Tensioner 1 force applied to the right end of
the pipe

e C-Vessel structure displacement from left to
right which is taking place with a speed of 1.1
m/s and has the value of 0.1 m.

These boundary conditions are modelling the
advance of the launching vessel during the laumchin
process and is causing the stresses and deformatien
the pipe material.

In order to read the simulation results four setgio
are defined as below:

In order to perform the optimization the Response
Surface optimization module of Ansys 15 will be dise
For this some geometrical parameters are to beeatbfi
as below:

Optimisation
parameters

A B
Enabled

B InputParameters
= I Explict Dynamics (A1)

I."p P2 - DiamRolaSup
b P3-DiamRolaInf
b P4-XRolaInf
fp PS5 -YRolaInf
fp P& - DiamRolaSup1

P7 - ¥RolaSup

P3 - ¥XRolaSup

P9 - DiamRolaInf1

(F=J0 T (VI = 'O (Y, [ Y-S U ()

._.
=1
-

[
=
-

._.
]
-

HOEEOOOEE

H
[5%)
&

F11 -Force X Component

Figure 8 Geometrical optimization parameters
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These parameters are:
«  The upper ramp diameter named 10 | 15.9 14.95 27 33.5| 45000
“DiamRolaSup”
e The lower ramp diameter named 11 | 159 14.95 27 33.5| 55000
“DiamRolalnf”
e Oy coordinate of the centre of the upper ramp 12 | 15.449 14.681 26.23)33.07 | 51417
named “YRolaSup”
» Ox coordinate of the centre of the upper ramp 13 | 16.351) 14.681 26.23|33.07 | 48583
named “XRolaSup”
« The tensioner 1 force named “Force X | 14 | 15.449 15.219 26.23| 33.07 | 48583
Component”
The parameter to be optimized or in plain words the| 15 | 16.351/15.219 | 26.23|33.07 | 51417
“target” of the optimization is “The Equivalent 8&s
Maximum” which will be forced to be the minimum by | 16 | 15.449 14.681 | 27.76|33.07 | 48583
selecting the proper geometrical parameters.
In order to do this the input optimization paramete 17 | 16.351] 14.681 27.76| 33.07 | 51417
are allowed to have a variation within some liméis
below: 18 | 15.449| 15.219 27.76| 33.07 | 51417
Table 1. The limits of the optimization parameters 19 | 16.351| 15.219 27.76|33.07 | 48583
N Lower limit | Upper limit 20 | 15.449 14.681 26.23| 33.92 | 48583
p2 DiamRolaSup 14.31 [m] 17.49 [m] 21 | 16.351| 14.681 26.23|33.92 | 51417
P3 DiamRolalnf 14 [m] 15.9 [m] 22 | 15.449/15.219 26.23|33.92 | 51417
p7 YRolaSup 24.3 [m] 29.7 [m] 23 | 16.351]15.219 26.23| 33.92 | 48583
P8 XRolaSup 32 [m] 35 [m] 24 | 15.449 14.681 27.76| 33.92 | 51417
P11| Force X Componerjt 45000 [N] | 55000 [N] 25 | 16.351)14.681 27.76|33.92 | 48583
, i . , 26 | 15.449 15.219 27.76| 33.92 | 48583
With these values the software is defining a design
space with 27.design pqints and for any and easlgnle 27 | 16.351 15.219 27 761 33.92 | 51417
point the maximum equivalent stress is calculatedha

the table below:

Table 2. Design points for the design space

Nam| P2- | P3- P7- |P8- |P11-
1 15.9 14.95 27 33.5| 50000
2 14.31 | 14.95 27 33.5| 50000
3 17.49 | 14.95 27 33.5| 50000
4 15.9 14 27 33.5| 50000
5 15.9 15.9 27 33.5| 50000
6 15.9 14.95 243 | 33.5| 50000
7 15.9 14.95 29.7 | 33.5| 50000
8 15.9 14.95 27 32 50000
9 15.9 14.95 27 35 50000
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3. OPTIMISATION RESULTS

After performing the calculations the maximum
equivalent stress inside the pipe for each desmntp

are like

below:

Table 3. Calculated equivalent stresses for thigdes

t

points
Name | P10 - Equivalent | Name | P10 - Equivalen
1 1.0952E+08 15 1.133E+08
2 1.0535E+08 16 1.0386E+08
3 1.0918E+08 17 1.055E+08
4 1.069E+08 18 1.1497E+08
5 1.1282E+08 19 9.5574E+07
6 1.0819E+08 20 9.4076E+07
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7 1.0929E+08 21 | 1.0179E+08 ii:;ii::ﬁﬁ.’::iwm
8 1.0001E+08 22 | 9.2343E+07
0.9724e7 Max
9 1.0199E+08 23 | 9.3792E+07 ol
10 | 1.0704E+08 24 | 1.1137E+08 >t
11 | 1.0713E+08 25 | 1.0535E+08
12 | 9.8601E+07 26 1.1988E+08 .
13 99875E+07 27 1 1843E+08 Response Chart for P10 - Equivalent Stress Map:‘;’:::‘memStmnmmﬁj; gﬂs”ri
14 | 1.0843E+08 22 | 9.2343E+07 .
The software is automatically calculating the g
response surfaces and from the condition of hatlieg H
minimum equivalent stress three optimum candidates 3
will pop up: 2
Table 4. The optimum candidates l‘ i 5 P 1;2\25““\
& up fm;s“ % 2 91
P3 _ Pll Plo — Local Sensitivity l;mﬁsi
. Dia | P7—| P8—) - | Equiva P
Diam | " " | YRo | Xrol | Forc | lent o e
la a e X o e
ROIa ROla Com Stress 0.11
bup (m Sup | Sup Maxim 01
Inf |\ (m) | (m) [P°M®| um 3o
(m) nt Pa oo
o | ©2 i
Can |17.49 |15.4 | 24.3 |35 |4500|8.063+ oo
Can |15.342|14.2 | 24.3 | 34.93| 4885 | 8.52+0 oo
Can |16.916|15.5 | 24.5 | 34.81| 4609 | 9.21+0 i —
B Figure 9 Sensitivity analysis
Initial {15.9 |15.9 | 27 |[33.98|5000 |9.9724

As seen in the graphs above the biggest impact over

The first optimum candidate will be selected and is the equivalent stress have the Y position (vertical
to be seen that the Upper Ramp has the diameteposition) of the upper ramp and the force developged
increased from 15.9 m to 17.49 m and the Y cootdina the Tensioner 1. Fortunately both might be changed
of this ramp is decreasing from 33.9 m to 24.3 ime T  before launching the pipe so that the optimum \akan
tensioner force is to be decreased from 50 kN tkNL5 be accommodated for the optimal geometrical
An sensitivity analysis can be performed in ordesée arrangement.
which of the geometrical input parameters have the In order to validate the results the equivalergssir
biggest impact over the magnitude of the equivalent before and after optimization was calculated.
stress inside the pipe during launching.
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* Pipe equivalent stress before optimization

0.1
1.1615e+8

1e<8

T.5e+7

[Pa]

2.5e+7

=]

5.e-2

[s]

2.5e-2 7.5e-2

Figure 10 Pipe equivalent stress and its evolition
time before optimisation

19% is to be reached by simply lowering the uppengy
and decreasing the force developed by the Tensihner
4. CONCLUSIONS

The integrity of the subsea pipe during launching
from a J-Lay vessel is the most important critena
judge a successful launching. In the J-Lay systasnthe

one presented in this paper the vessel launchiogtaste

is stressing the pipe sometimes beyond the elastic
domain and the verification of the stresses inglue
pipe is of a paramount importance.

This paper is providing a modern involvement of
Finite Elements Methods in calculating the optimum
launching system arrangement in order to have the
minimum equivalent stress inside the subsea pipaglu
launching. After optimization the maximum calcuthte
stress inside the pipe is 8.06e7 Pa instead ofe%.%a
before optimization, therefore a reduction of 19%4ad

The maximum von Mises stress is 9.97e7 Pa, somepe reached by simply lowering the upper ramp and

four times smaller than the yielding strength o8 44Pa,
the conclusion above pulled that the pipe is remgim
the elastic domain being confirmed. The pipe ispkeg
its integrity and the launching system is workiradesy
from this standpoint.

» Pipe equivalent stress after optimization

Edd

Pa
Tirne: 8.5¢-002
6/19/2015 10:54 A

8.0693e7 Max
FAFFELTS
6.2761e7
5.3795e7
448297
2586367
2.6898e7
1.7932e7
B.965%:6

0 Min

1.1018e+8

Absolute maximum

l.e+8

7.5e+7

2.5e+7

=

2.5e-2 5.e-2

[s]

7.5e-2

Figure 11 Pipe equivalent stress and its evolition
time after optimization

As seen above after optimization the maximum
calculated stress inside the pipe is 8.06e7 Paddsof
9.97e7 Pa before optimization, therefore a redoctib

decreasing the force developed by the Tensioner 1.
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SEAS AND OCEANS, SUPPLIERS OF THE NEW AND INNOVATIVE RENEWABLE
ENERGY

STAN LIVIU-CONSTANTIN
Constanta Maritime University, Romania
ABSTRACT

The seas and oceans have the potential to becopmtant sources of clean energy. Marine renewaléegy,
which includes both offshore wind and ocean enepggsents an opportunity to generate economic ¢rant jobs,
enhance the security of the energy supply and bmmapetitiveness through technological innovatimontributing to
the decarbonisation goals.

In the context of a decrease of the primary ressjrthe blue energy generated by the oceans aactaptured
the interests of many countries. We see today nsuglies, researches, projects that crossed theeisoaf the
countries, developed by collaborative mixed tearhe results are promising, the success is guamntee

The present paper is a desk research on the ooceagyein Europe and not only in this region, shaphe best
practices in this area of activity and their impéartation.

The conclusions are very clear and sustained bfighees; the blue energy gained its own placéerix energy
of many countries. This inexhaustible resource se@ngain more and more interests year by year.

Keywords: blue energy, currents energy, ocean energy, renlawalource, tidal energy, wave energy.

1. INTRODUCTION the production and exploitation of renewable endayy
heat, electricity and fuel.
Energy Strategy is "a complex activity that invave Developing the renewable energy is a central
the initiation, conduct and correlation of the fiodl, objective of the European Commission's energy pafic

economic, technical and environmental actions oleor  Europe and of the most important countries in tiogldv
to ensure the national energy security, diverdificaof There are several reasons for this. Renewable ghaig
internal and external supply sources, to improve an an important role to play in reducing carbon diexid
diversify forms of energy production, the increase emissions (CO2) - a major objective. The incredsdbe
production efficiency and energy consumption, share of renewable energy in the energy balancgbri
improving pollutant impact of energy production and durability. It also helps to improve energy segutity
consumption "[2]. reducing dependence on growth of imported energy
Integrated Energy Strategy consists of a "set of sources. Renewable energy sources are expected to b
interrelated measures that directs the energy isectoe competitive economically with conventional energy
most efficient, equitable and environmentally cotitga sources in the medium and long term.
use of resources."[1]. Among renewable energy, the ocean energy
Globally, it is estimated that total energy demamd  occupies a low place, but the potential of thisreeus
2030 will be about 50% higher than in 2003, and oil very high. According to a recent study, the marine
demand will be about 46% higher. The secure knoilvn 0 energy has a double potential compared to thahef t
reserves can sustain the current levels of consampt entire nuclear energy produced in the present mbaien
only until 2040, and those of gas until 2070, whhe over the world, and it is more reliable than wintda
world reserves of coal provides for more than 26ary solar energies. It is estimated that it will takdeast 5-
even to an increase in the level of operation. det@ns 10 years for the technology to get out of the
indicate an economic growth, which would imply a demonstration phase and decrease costs so thatemari

higher consumption of energy resources. energy can compete economically with that from othe
In terms of the structure of primary energy energy sources.
consumption worldwide, evolution and prognosis rod t European Association for Ocean Energy (EU-OEA)

reference made by the International Energy Agency has released another study, according to whictz05Q,
(IEA) highlights for the period 2010-2020 a quicker marine energy could provide 15% of Europe's energy
increase in the share of the renewable sources andheeds. [3]
natural gas.
It is estimated that about a quarter of the primary 2. OCEAN ENERGY
energy resources needs at the global level, wiill kst
covered by coal. Along with increasing energy As oceans cover over 70% of Earth’s surface, ocean
consumption and coal consumption will increase.aDat energy (including wave power, tidal current powad a
from the World Energy Council (WEC) show an ocean thermal energy conversion) represents a vast
increase of nearly 50% of global coal mining in 200 source of energy, estimated at between 2,000 &aD4,
compared to 1980. TWh per year, enough energy to continuously light
The increase of the prices for the fossil energy an between 2 and 4 billion 11W low-energy light bulbs.
dependence on imports makes it extremely necessary
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Ocean energy can be harvested in many forms.2.1 Tidal energy
Wave energy depends on wave height, speed, |esugth, Tidal energy has been used since about the 11th
the density of the water. Tidal stream energy segated Century, when small dams were built along ocean
from the flow of water in narrow channels wheredalt estuaries and small streams. The tidal water behiese
range technologies (or ‘'tidal barrages’) exploie th dams was used to turn water wheels to mill grains.
difference in surface height in a dammed estuatyay: Tidal current energy takes the kinetic energy add in
Ocean energy can also be generated from temperatureurrents and converts it into electricity.

differences between surface and sub-surface wdtde w Tides occur regularly in certain coastal areath t
salinity gradient power relies on the differencesatinity world, with amplitudes that can sometimes reach1B4
between salt and fresh water [3]. m, causing slow oscillations of level of marine erat
The ocean energy has some particular aspects, abor an efficient utilization of energy from tidesgrtain
follows: natural conditions are required. First, the amggtiof

« The ocean energy resource available globally the tide to be at least 8 m, and, secondly, thertetlis a
exceeds the present and projected future energynatural pond (typically an estuary) to communioaith
needs. In the EU, the highest potential for the the ocean by an extremely narrow opening. These
development of ocean energy is on the Atlantic natural conditions only occur in 20 areas of therlevo
seaboard, but is also present in the Mediterranear(for example: the Atlantic coasts of France, Great
and the Baltic basins and in the Outermost Regions.Britain, USA, Canada, in northern Australia, easter
For the North America, and particularly for U.$iet  China).
tidal power occurs only in Maine and Alaska; ocean
thermal energy conversion is limited to tropical
regions, such as Hawaii, and to a portion of the
Atlantic coast; the wave energy has a more general
application, with potential along the California
coast. The western coastline has the highest wave el Hare
potential in the U.S.; in California, the greatest
potential is along the northern coast. Exploitihig
indigenous resource would help to mitigate EU
dependence on fossil fuels for electricity generati
and enhance energy security. This may be ol
particularly important for island nations and regip
where ocean energy can contribute to energy self-
sufficiency and replace expensive diesel-generated o
electricity. ware

flux

» The ocean energy sector can become an important
part of the blue economy, fuelling economic growth
in coastal regions, as well as inland.

« Ocean energy has the potential to create new, high Figure 1 Operation of a power plant using tide gow
quality jobs in project development, component (5]
manufacturing and operations.
Some of the plants in the world that use the tidal
energy are:
- Central Lake Sihwa, South Korea; the largestha t
world, completed in 2011; 254 MW

e Scaling up the deployment of ocean energy could
contribute to the decarbonisation goals. Developing
all sources of low-carbon energy in a cost-effextiv
manner is very important in order to reduce the
greenhouse gas emission.

» Ocean energy electricity output is different tottha
derived from other renewable energy sources. This
means that ocean energy could help to balance out
the output of other renewable energy sources such
as wind energy and solar energy to ensure a steady
aggregate supply of renewable energy to the grid.

» Ocean energy devices tend to be entirely or phrtial
submerged and therefore have a low visual impact.
As the scope for expansion of land-based renewable
energy generation becomes constrained, the marine
space offers a potential solution to public acoegea
issues related to visual impact, which may hinder

renewable energy developments on land. Figure 2 Central Lake Sihwa, South Korea [6]
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- Rance Tidal Power Station in the estuary Rance —
installed power of 240 MW power; tidal amplitudes
reaching over 13 m;

Figure 3 Rance Tidal Power Station [7]

North America “Annapolis Royal Generating
Station”, put into operation in 1984, in the Bayraindy;
installed power: 20 MW.

2.2 Marine currents

Marine currents are carriers of particularly high
kinetic energy. Thus, it was calculated that anaoce
current with a width of about 100 m, 10 m depth and
speed of 1m / s, for one year could provide a kinet
energy of about 2000 kwh. [8]

2.3 Waves

The waves are a form of energy storage transmitted
by wind energy calculable and worthy of considerati
Calculations have shown that waves with height aof,1
length 40 m and period of 5 s, have a power of rddu
KW on al m wide front.

Wave energy research worldwide has experienced
great magnitude in the last years. Today, captmck a
convert wave energy is widely applied in many buoys
and signaling installations. But realization of eye

power plants based on waves requires longer effortsayaniic seaboard. but

currently being carried out a sustained activitymany
countries.

Numerous research institutes in hydraulic and
energy in the US, France, Britain and Japan haveein
activities program, production of the installations
order to the wave energy.

And some projects are under study aiming sea
energy recovery by using the temperature difference
between the different layers of the World Oceanewat

Frequently, in the warm sea waters there are large

temperature differences between the surface lageds
the depth, differences that would allow the operatf
power plants based on the use of two different
temperature heat sources.

Currently, there are hundreds of signaling buoys
using wave energy, manufactured by China and Japan
and strives to achieve high power plants. Thesatpla
are based on different principles. Analyzing the
operation of these plants, it can be seen thahalk a
common feature, namely training through turbine
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generators. It should be noted that the axial walihes
may have higher returns because of their intubation

Types capture wave energy installations currently
investigated can be grouped as follows:

- Plants capture wave energy for the shore (shakeli
and near the shore (nearshore)

Installations with oscillating column owcC
(oscillating water column). Consisting essentiaifyan
enclosure in which waves that penetrate form an
oscillating column. This column acts a volume of ai
passing through an air turbine valve;

« Installations TAPCHAN. They consist of a pool whe
the waves coming through a specially designed alann
cause the water to accumulate at a higher sea [Ekiel
obtained difference level allows powering the togs;

« Plants swinging hinged panel. In a specially giesd
space, a panel varies due to waves propagate
horizontally and operates a hydraulic pump. The pum
feeds a hydraulic turbine.

- Plants capture wave energy for large areas (@féh

* Danish plant with pump and float. It is an inktabn
where a float operates a pump that it is anchooetthet
seabed, acting hydraulic turbines;

« Swedish plant HOSEPUMP. It is based on a cylinder
made of elastomers, driven by a float, allowing the
expulsion of water from the interior, feeding of a
hydraulic pump and the drive power of a turbine;

*« McCABE PUMP WAVE installation. It is consisting o
some pontoons that move toward a central pontoon,
acting hydraulic pump which supplies more hydraulic
turbines;

* PELAMIS installation. It consists of several largize
tubes, connected to one another by hinges which,
because of the angular inclinations caused by wagts
some liquid pump. In turn, the pumps operate the
turbines connected with the electric generatorsvgro
plant from Portugal) [9].

In Europe, according to the EU report, the ocean
energy resource available globally exceeds theeptes
and projected future energy needs. In the EU, itjecist
potential for the development of ocean energy ighen
is also present in the
Mediterranean and the Baltic basins and in the
Outermost Regions. Exploiting this indigenous reseu
would help to mitigate EU dependence on fossilddet
electricity generation and enhance energy securitys
may be particularly important for island nationsdan
regions, where ocean energy can contribute to gnerg
self-sufficiency and replace expensive diesel-gmeer
electricity.

With technological improvements and additional
public support for early stage development, theance
energy sector may be able to develop to a simdafes
as offshore wind over time. Ocean energy curresthn
infant industry, within which wave and tidal stream
technologies are relatively more developed thareroth
technologies. There are currently 10MW of installed
wave and tidal stream capacity in the EU, which is
almost a three-fold increase from 3.5MW four yeags.
Located in the UK, Spain, Sweden and Denmark, these
projects are mostly pre-commercial, demonstratireg t
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reliability and survivability of tested devices. gh Related wind turbines, but powered by the
growth is already predicted, however, with some 2GW movement of water and no wind, hydro turbines
of projects in the pipeline (predominantly in th&K,U transform the currents from the depths of the oséato
France and Ireland). If all of these projects are electricity. SeaGen of 1.2 megawatts, which coasi$t
implemented, they could supply electricity to ménan pair of turbines, each with 20 meters in diametsr,

1.5 million households. [4] currently the only commercial-scale hydropower ingb
As a practical example, in Europe, Scotland runs in the world. Propeller blades have the abilityroétate
the largest wave energy project in the world. 180 degrees depending on the direction of movement

Scotland began in January 2015 construction of thecurrents and may be removed from the water for
largest tidal energy project in the world; the istreent maintenance, the common nature of their work being
will be developed off the coast of Scotland. MeyGen underwater.
project could power nearly 175,000 homes through a
network of 269 turbines on the seabed off the Ness
Quoys Caithness, north-east Scotland. Scotland has
access to one of the richest marine energy ressince
the world. According to the report, it is expecthdt by
2020 can be installed capacity of 1,300 MW in Ssbtt
waters, adding 100 MW each year.

The first deliveries to the national electricityidyr
could take place in 2016. [10]

In Portugal there is a new type of power plant that
uses wave, ranked as the largest wave power plant
functional, Agucadoura Waves Farm, near Pdvoa de
Varzim, 5 km from shore. It cost about $ 13 milliihe
majority to achieve electrical cables underwatand

has an output of 2.25 MW of energy. Figure 5 The largest hydropower turbine in theldior

Although it may seem expensive at first glances thi SeaGen turbine in Strangford Lough, Ireland [12]
solution competes in efficiency / cost, both sqlanels

and wind turbines. And being the first implemerati
the wave energy will increasingly be better exglditAn
advantage of this power plant is that the wavesigeo
energy continually.

Generators that turn wave power into electricity
were produced by Pelamis Wave Power Limited Sdottis
Company, and have an individual capacity of 750 kW.
Each has a diameter of 3.5 meters, and a lengf#©f
meters.

Portuguese plan a second phase of the project, whe
they will increase the number of generating 3 to/&&d
then it will produce 21 megawatts of power, enofmh
about 15,000 homes. [11], [12]

A succesful non-European project that has been
already implemented is CETO 5 in Australia.

An Australian company has developed a system that
produces electricity using ocean movements, spadlifi
the power of the waves.

CETO 5 system was already connected to the mains
of Australia. CETO 5 is composed of three largeyisuo
completely immersed into water and water pumps. Whe
ocean waves hitting the buoys, the pumps are aetlva
that push water under pressure into electric tedimt
the same time, is fed to a desalination systemtrAlien
authorities are already planning system implemantat
CETO 6, which will provide four times more energy
than CETO 5.

Figure 4 Agucadoura Waves Farm [12] Figure 6 CETO 5 [13]

Among the projects that are using wave energy,
there is also the largest hydropower turbine invtbbeld,
SeaGen turbine in Strangford Lough, Ireland.
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3. ACTION PLAN FOR OCEAN ENERGY IN environment workstream, guidelines could be dewsdop
EUROPE to streamline and facilitate the implementation tioé
Habitats and Birds Directives and Article 13 of the
In Europe, the commission to the European Renewable Energy Directive as well as to assish wit
Parliament established an Action plan for Ocearrggne  maritime spatial planning processes. The aim ofdhe
[4] guidelines will be to reduce uncertainty througte th
For pre-commercial ocean energy technologies, provision of clearer and more specific guidance tfa
however, a stable and low risk framework of supp®rt licensing of relevant projects and thus ease thedwu
crucial as it ensures the bankability of projectd ghus faced by public authorities and project developers.
allows for the growth of installed capacity. The
European Commission issued guidance on best peactic4. CONCLUSIONS
for renewable energy support schemes. The guidance
therefore allows for projects of first commercigake All the forecasts estimate that the energy demand
deployment and thereby recognises the need for awill increase in the next years. The primary resear
targeted support framework for technologies such asprove their limitations in time: until 2040 for theecure
ocean energy. known oil reserves, gas until 2070, the world ressmnof
There were sets out a two-step action plan thdt wil coal for more than 200 years, at the current leoéls
assist this promising industrial sector in deveigpits consumption. But the projections show an economic

potential. growth that naturally will be done with a higher
consumption of energy resources.

First phase of action (2014 — 2016) In the last decades, it was noticed the concerns of

Ocean Energy Forum the specialists to find new energy resources irerotd

An Ocean Energy Forum will be set up, bringing sustain the increasing energy demand. Thus, the mix
together stakeholders in a series of workshopsderao energy of the countries showed changes in they&ssts,
develop a shared understanding of the problemarat h the renewable energy resources gaining more aneé mor
and to collectively devise workable solutions. itlwe shares.
instrumental in building capacity and critical mass Thus, it is time to explore all possible optionsain
well as fostering cooperation through the involvetraf sustained and collective effort to mitigate thecef$ of
a wide range of stakeholders. The forum will also climate change and to diversify the portfolio of
explore the synergies with other marine industries, renewable energy sources. Supporting innovatidovia
particularly offshore wind, in matters relating gapply carbon energy technologies can help to tackle these
chains, grid connection, operations and maintenance challenges.

logistics and spatial planning. The growth of the wind and solar energy sectors in
recent years clearly demonstrates that concertiedtsef
Ocean Energy Strategic Roadmap to put in place appropriate policy and funding

Based on the outcomes of the Ocean Energy Forumframeworks can provide the incentives required by
a Strategic Roadmap will be developed setting tedrc  industry to deliver results. It is noticed the ulenf
targets for the industrial development of the see® encouraging the investments in renewable energy
well as a timeframe for their achievement. Thisdroap technologies through revenue support schemes,atapit
will be elaborated jointly by industry, Member %t grants and research funding, but only a few have
interested regional authorities, NGOs and othezviaait dedicated support in place for ocean energy.
stakeholders through a structured and participative Although ocean energy deployment figures are
process, as outlined above. The roadmap will bringmodest compared to the offshore wind sector,
together findings from all areas relevant to the commercial interest in the sector is increasing, as
development of the industry and provide an agreedevidenced by the growing involvement of large
blueprint for action in order to help the oceanrgge  manufacturers and utilities. If we translate this

sector move towards industrialisation. information in figures, we will see that in the Eldwer
mix, in 2014, the Ocean Energy is about 0.03%

Second phase of action (2017-2020) compared to 0% in 2000, a modest share, indeedgrbut

European Industrial Initiative important presence from the point of view of thester

An European Industrial Initiative could be potential.
developed based on the outcomes of the Ocean Energy  For Europe, there are estimations that by 2050, the

Forum. In order to establish a viable European sivihl marine energy could provide 15% of Europe's energy

Initiative, however, the industrial stakeholderssiniirst needs.

have a clear strategy for the development of tlotose As oceans cover over 70% of Earth’s surface, ocean

and they must be well organised in order to be &ble energy (including wave power, tidal current powad a

deliver on its objectives. ocean thermal energy conversion) represents a vast
Sector-specific guidelines for the implementatién o source of energy, estimated at between 2,000 &4,

relevant legislation TWh per year, enough energy to continuously light

Based on the experience gathered in the between 2 and 4 billion 11W low-energy light bulbs.
administrative issues and finance workstream aed th
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OFFSHORE MARINE ENERGY IN THE EUROPEAN AREA

STAN LIVIU-CONSTANTIN
Constanta Maritime University, Romania
ABSTRACT

In the energy system, the renewable energy so(RIES) play an increasingly important place, comuitiity to a
sustainable and efficient development, compatibite & cleaner environment. Among these energy ssutbe marine
RES, and especially the offshore energy increased 6ne year to another.

The paper contains a desk analysis of the offseneegy area, showing figures, images, dates andugions on
these new technologies and their effects on shattlang terms. Also, a SWOT analysis is includeghresenting a
necessary assessment of the strong and weak poyisg, to adjust the strengths to the opportusited reduction at a
minimum level of the threats, eliminated the wealnfs.

The projects based on this type of energy souhesr positive results outline a promising perspectior the
investors and authorities. The benefits are con@us this area: this inexhaustible and free resegenerates energy
with zero emissions, provides permanent and tempgads, services and economic growth, a balangeggstion
between supply and demand of energy.

Keywords: marine RES, ocean energy, offshore energy, offshime farm, wind turbine.

1. INTRODUCTION
Closely related to the notion of sustainable
The concept of sustainable development means alldevelopment is that one of the energy strategyrdgne
forms and methods of socio-economic developmerit tha Strategy is "a complex activity that involves the
focuses primarily on ensuring a balance betweeralsoc initiation, conduct and correlation of the politica
economic and ecological elements of natural cagital economic, technical and environmental actions oheor
The best known definition of this concept is cemai to ensure the national energy security, diverdificaof
one given by the World Commission on Environment internal and external supply sources, to improve an
and Development (WCED) report "Our Common diversify forms of energy production, the increase
Future", also known as the Brundtland Report: production efficiency and energy consumption,
"Sustainable development is development that aimns t improving pollutant impact of energy production and
satisfy the needs of the present without compramisi consumption "[1].
the ability of future generations to meet their own The energy sector of a country is stronger when
needs." multiple ways of producing energy exist, SO wheer¢h
Unanimously, it is recognized that economic are multiple systems of energy and is less registhan
development cannot be stopped, but that stratemwied there is only one way of applied producing enefye
to be changed so as to match the ecological limitssolution for the future stability of everyday life from
offered by the environment and the planet's regsurc the energetic point of view, the existence of salver
energy systems in parallel.

FIGURE 7: EU POWER MIX 2000 (MW) FIGURE 8: EU POWER MIX 2014 (MW)

Peat, 1,667.3 0.3%
Waste, 2,123 0.4%

Biomass, 4,578.2 0.8%
Wind, 12,887 2.4%
Fuel Oil, 61,705.7 11.3%

Geothermal, 591.6 0.1% €SP, 2,314 0.3%

Peat, 1,807.6 0.2%
PV, 125 0.02% Waste, 4,253.6 0.5% |7 Geothermal, 810 0.1%

Biomass, 12,282.4 1.3% Ocean, 262.9 0.03%
Fuel Ofl, 43,765 4.8%
PV, 88,000 9.7%

Nuclear
122,328.3
13.4%

Nuclear

Wind
128,751.4
14.1%

122,966.3
22.6%

Figure 1 EU power mix [5]
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In the latest period, it is noticed that the coiastr
that are net importers of energy direct their eéffdo the
renewable energy and improving energy efficiency.

of the offshore wind market in 2014 and overall in
Europe.
Below, there are figures and data taken out fraen th

However, in many countries, it is reconsidered the aforementioned reports.

nuclear option, following the events at Fukushima -
Japan in 2011. [3]
At the European level, Member States have very

from country to country and evolve with time duetie
geographical conditions of the respective countsesh

as the availability of and access to the natursdueces,
national policy options, such as the decision oéthier

or not nuclear energy, change of the financialitizes,
progress in terms of technology, the requirements f
decarbonisation and developing internal marketvds
agreed, commonly, three main objectives to be a&ekie
by 2020 (often referred to as "20 20 20 2020") usayg
CO2 emissions by 20% compared to 1990, increasing t
20% the proportion of the renewable resources tal to
EU energy mix and increase the energy efficiency by
20%. These objectives are also basic elements ef th
Europe 2020 strategy for smart, sustainable and
favourable inclusion.

2. OFFSHORE WIND POWER

Onshore and offshore annual markets [5]
Offshore wind installations in 2014 were 5.3% less
different energy mixes. The mix varies considerably than in 2013, with 1,483.3 MW of new capacity grid
connected. Offshore wind power installations repnes
12.6% of the annual EU wind energy market, dowmfro
14% in 2013.

ANNUAL ONSHORE AND OFFSHORE INSTALLATIONS (MW)

1483

1567
11,000
9,000 - 9,502
7,000
5000 5 | .
3,000
1,000

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

mOnshore M Offshore

Figure 2 Annual onshore and offshore installations
(MW) [5]

The seas and oceans have the potential to becom&ear 2014 in figures

important sources of clean energy. Marine renewable
energy, which includes both offshore wind and ocean
energy, presents the EU with an opportunity to ggee
economic growth and jobs, enhance the securitytsof i
energy supply and boost competitiveness through
technological innovation.

While land-based wind energy will remain
dominant in the immediate future, installationssat
will become increasingly important. Compared to
onshore wind, offshore wind is more complex andlgos
to install and maintain but also has a number of ke
advantages. Winds are typically stronger and miaigles
at sea than on land, resulting in significantly Hag
production per unit installed. At sea, wind turlingan

e 408 new offshore wind turbines in nine wind
farms and one demonstration project were fully
grid connected between 1 January and 31
December 2014. The new capacity totals

1,483.3 MW - 5.34% less than in 2013;

e« 536 turbines were erected during 2014, an
average of 5.9 MW per day. 373 of these

turbines are awaiting grid connection;
« Work is on-going on 12 projects.

- 2,488 turbines are now installed and grid
connected, making a cumulative total of 8,045.3

MW in 74 wind farms
countries;

in 11 European

Once completed, the 12 offshore projects currently

be bigger than on land because of the logistical ynder construction will increase installed capatiyya

difficulties of transporting very large turbine cpanents
from the place of manufacturing by road to instaia
sites on land. Wind farms at sea also have lesnpat

to cause concern among neighbouring citizens amek ot
stakeholders unless they interfere with competing
maritime activities or impact negatively on impaita
marine environmental interests. In fact, wind farais
sea may be advantageous to protect marine ecos/stem
and may generate synergies with other emerging afses
the sea such as offshore aquaculture, which caafiben
from the substructures of wind farms.

In Europe and not only in this region, the works ar
very advanced in this direction of the offshore dvin
farms.

The reports launched in 2015 by EWEA (European
Wind Energy Association) offers a comprehensivegena
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further 2.9 GW, bringing the cumulative capacity in
Europe to 10.9 GW.
During 2014, work was carried out on 17 offshore
wind farms in Europe, thus:

Country
No. of farms 1 5 4
No. of turbines connected a7 142 219

MW connected to the grid 141 528.9 813.4

Figure 3 Share of annual offshore wind capacity
installations per country (MW) [4]
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Of the total 1,483.3 MW connected in European 2.2%) and Senvion (two turbines of 6.15 MW, 0.5%).
waters, 50.7% were in the Atlantic Ocean, and 49.3% Samsung, connected one demonstration turbine of 7
were located in the North Sea. MW.

Siemens continues to be the top offshore wind The average capacity rating of the 408 offshore
turbine supplier in terms of annual installatiohgith wind turbines connected to the grid in 2014 was 3.7
1,278 MW of new capacity connected Siemens accountdMW, smaller than in 2013. The popularity of Sieniens
for 86.2% of the market. Vestas (141 MW, 9.5%),vae 3.6 MW turbine (340 wind turbines connected in 2014
(45 MW, 3%) and Senvion (12.3 MW, 0.8%) are the keeps the average turbine size near the 4 MW mark,
other turbine manufacturers who had turbines grid despite the emergence and installation of largézdra
connected in full-scale wind farms during 2014. turbines.

Samsung connected its demonstration turbine tatide Cumulative market figures
in Fife, UK (7 MW, 0.5%). A total of 2,488 wind turbines are now installedlan

Similarly, in terms of units connected, Siemens connected to the electricity grid in 74 offshorendi
remains at the top with 340 3.6 MW turbines ancerin  farms in eleven countries across Europe. Totahilest
MW offshore wind turbines (85.5% of connected wind capacity at the end of 2014 reached 8,045.3 MW,
turbines) connected in European waters during 2014.producing 29.6 TWh in a normal wind year, enough to
Siemens is followed by Vestas which connected 47 3cover 1% of the EU’s total electricity consumption.

MW turbines (11.5%), Areva (nine turbines of 5 MW,
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Figure 4 Cumulative and annual offshore wind ifateins (MW) [4]

The UK has the largest amount of installed offshore predictions of reaching 10 GW by 2015 are well with
wind capacity in Europe (4,494.4 MW) - 55.9% of all industry expectations.

installations. Denmark follows with 1,271 MW (15.8%
With 1,048.9 MW (13% of total European installagpn
Germany is third, followed by Belgium (712 MW:
8.8%), the Netherlands (247 MW: 3.1%), Sweden (212
MW: 2.6%), Finland (26 MW: 0.3%), Ireland (25 MW),
Spain (5 MW), Norway (2 MW) and Portugal (2 MW).
The 8,045.3 MW of offshore wind capacity are mainly
installed in the North Sea (5,094.2 MW: 63.3%).08,8
MW or 22.5% are installed in the Atlantic Ocean and
1,142.5 MW (14.2%) in the Baltic Sea.

Predictions for 2015 and 2016[4]

The market outlook for 2015 remains stable in
terms of capacity to be brought online. There ae\e
projects under construction - representing 2.9 GW -
the pipeline for the next 12 to 18 months. Fivehese
projects had some wind turbines connected to tlkigr
2014; once completed they will result in a furtiet8
GW of capacity taking the cumulative offshore wind
capacity to a minimum of 9.2 GW in Europe. However,
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In the year 2015 we see Germany overtake the UK
in annual grid connected capacity. The largest wind
farms to be fully completed will be RWE’s Gwynt yo¥
(576 MW) followed by Global Tech 1 (400 MW), both
expected in Q1.

In the year 2016, however, we will see a slump in
the market, featuring a low level of wind turbinesing
connected. The UK is unlikely to fully commissionya
hundred-MW scale offshore wind farms, though the 50
MW Kentish Flats Extension may be started and
commissioned. Outside of the UK, only Germany and
the Netherlands are expected to bring capacitynerihi
2016 with DONG Energy’'s Gode Wind 1 and 2 and
ENECO’s Westermeerwind.

Further in the future, EWEA has identified 26.4
GW of consented offshore wind farms in Europe and
future plans for offshore wind farms totalling mahan
98 GW.

Wind farm size
In 2012, the average size of connected offshore
wind projects was 286 MW while in 2013 it was 485
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MW. In 2014, it was 368 MW. This is the result bkt The report argues that floating wind turbines - &nd
completion in 2013 of the record breaking Londomagr  or other wind turbines specially adapted for deepevs
(630 MW). of the North Sea - should be an important part of E

Related to this project, London Array expansion, energy infrastructure in the future. According toet
postponed in 2014 was relaunched in 2015, thus, theEuropean Wind Energy Association (EWEA), regardless
British will have the largest offshore wind farm ihe of the development costs, the floating turbinegcause
world. It is to be built off the coast of Yorkshirehere of their very low use of steel - are competitiveténms

they will be installed no less than 400 wind tudsin of cost with the conventional turbines, which are

When completed, the project Dogger Bank Creyke Beckinstalled in waters deeper than 50 meters.

will be two times higher than the current largef$stoore The report states that if the appropriate polieies

wind farm in the UK, which includes two plots of 0 implemented now in order to impel the developmenmt a

wind turbines located on an area of 500 squareimplementation of the next-generation floating tods,

kilometers. the offshore wind EU total capacity could reach G388
Wind turbines will power 1.8 million homes - about by 2030.

2.5% of the total electricity demand in the UK. [6] The offshore wind sources are in a solid growth.

The use at a maximum level of the available energy But solid figures cannot counter that wind indusisy
in the UK creates jobs and businesses in the cpuntr experiencing instability policies and regulations,
while providing the best deal for consumers and economic crisis and austerity. If European govemtne

reducing dependence on foreign imports. [7] guarantee the stability of the policy and will solthe
Related to the off-shore wind power, a further problem of connecting to the network, the offshared
promising concept is offshore floating wind pow&he industry will have an important contribution to the

deepening offshore coastal areas on the Atlanabest  energy needs. [9]
make offshore turbines with fixed foundations too

expensive. A floating platform that is anchoredthe 3. SWOT ANALYSIS
seabed could be a more cost-effective solutiorhase

waters. There are currently two offshore wind filogt The SWOT analysis on the marine RES represents a
demonstration projects in operation, in Portugatl an necessary assessment of the strong and weak points,
Norway. [2] trying to adjust the strengths to the opportunitesl

The world's first floating wind turbine on a large reduction at a minimum level of the threats, eliated
scale, Hywind, supported at a depth of 220 metexs w the weak points.
assembled in Amgy Fjord near Stavanger, Norway, in The present SWOT analysis includes the four
2009, before the implementation of the North Sea. points, covering the marine RES: the offshore narin
The "Hywind" was developed by the companies energy.
Siemens and StatoilHydro and it is tested in orier

provide a detailed analzsis of this concept. From the Strengths category, there can be listed:

Hywind turbine was designed for placement at « The RES sector expansion in recent years has
depths of 120-700 m, which could open up many favored the increase of the interest in exploiting
opportunities in offshore wind turbine technolodyhe the offshore wind energy.
turbine has a length of 107 meters, is anchorel stéel « The offshore wind provides energy with zero
hoses and center of gravity is below the wateraserf emissions that not pollute in accordance with
(8] the objectives of reducing the pollution

worldwide.

* The offshore wind energy is inexhaustible and
free resources, the wind has unlimited potential
compared with primary limited energy
resources. The marine energy is a vast,
indigenous, clean and renewable source.

L e The energy generated by offshore wind could
be transferred into mechanical and electrical
energy.

e The energy produced by offshore wind could be
used complementary with the solar energy.

* The offshore wind speed is higher than onshore
wind speed, leading to a higher production of
energy.

e The offshore projects are bigger than onshore
projects.

« In the case of the onshore turbines, part of the
marine RES, there was noticed that the blades,
in their rotational motion associated with the
noise can cause a state of stress in the
residential areas. In offshore turbines, the long

Figure 5 Hywind offshore floating turbine via RicCC

According to a new report by the European Wind
Energy Association, the total electricity consuraptin
the European Union could have - in fact, it may be
exceeded by more than four times — by the floating
offshore wind farms in the deep waters of the SeethN
The report also calls on the EU to set new renesvabl
energy targets for 2030.
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distance from the shore, including here from the investors to reduce the risks of these investment
populations, excludes this inconvenience. Thus, projects.

the wind farms at sea cause less concern among « Complementary investment guided to the
neighbouring citizens commercial space area

Larger experience in the wind energy sustains + The development of offshore wind turbines
the expansion of the offshore wind energy. with larger blades and more effective

The development of the offshore wind energy in « New technologies which attempts to climb
a specific region will provide significant obstacles appeared after the current operation
contributions to the local economy and (floating offshore turbines).

community. The positive impact will be + The existence of programs and ongoing
resulted from the capital invested associated to concerns in Europe and worldwide on pollution
the project implemented thus providing and strategic objectives of reducing pollution
permanent and temporary jobs, services and and integration of RES (and implicitly marine
economic growth. RES) in the energy mix creates opportunities
The use of offshore wind energy contributes to for RES development (implicitly marine RES)

a more balanced proportion between supply and
demand of energy and gives a greater level of In the Threats, there are included:

independence from the limited primary « Higher costs for the offshore wind turbines
resources. It contributes to the energy security compared to onshore ones; hence the higher
of countries/regions and decreases the investments and high interest in the onshore
dependence on imports of energy from other area, a real obstacle for the development of the
regions. offshore wind turbines. The offshore turbines
* The continuous need to the efficiency increase will not be preferred until the land for the
of the technologies used in the offshore wind onshore ones is not worked out.
energy exploitation leads to the development of ~ «  There are risks arising from the novelty of the
the research activity, distinguishing a procedure and lack of experience in some
permanent opening to the renewal and specific fields working with some new
improvement. technologies that have not long.
« The international financial problems
In the Weaknesses area, there can be included: «  Changing consumption behavior of consumers
* There is a low infrastructure that leads to higher + Legislative instability and lack of adequate
cost for integration of the energy generated by measures for financial support
the offshore wind into the existing energy + Involvement of politics at a high level in this
network. The energy produced at sea is difficult area of activity and legislative changes arising
to distribute on land. It is therefore necessary to from this trend
extend the interconnection capacity. «  Competition that it faces from the onshore wind
* At the offshore wind turbines that are not energy sector (and other RES sectors) and the
connected to the National Energy System, it is oil and gas industry for financing, equipment
necessary to store the energy in batteries, and expertise
resulting higher costs to maintain the plants and
installations. 4. CONCLUSIONS

The offshore energy is not constant over time,

depending directly on the wind speed; thus this Undoubtedly, the RES sector gained an important
marine source of energy is characterized by pjace in the energy mix of many countries in thst la
unpredictability of wind speed. years. The trend is natural in a growing economya i
There are higher expenses for construction andsociety with limited primary resources where the
maintenance of the offshore wind plants, which intention is to limit the environmental pollutiorthe

in the absence of a solid and appropriate solution is to find and use the alternative enesgyrces.
government support transform this type of \ithin these renewable energy sources, the mar® R
energy source: marine RES, in an undesirable occupy a significant place, due to the charactesistf
area for potential investors. these resources. In this context, it is approprate
Larger expenses are reflected in higher rates ofrelevant to mention the benefits faced by maritimied
these sources of energy compared to otherenergy; based on them, there are outlined diresfion

energy resources. action to be taken in order to promote, develop type
of energy.
In the Opportunities sector, the following are ained: Among the benefits compared to the production of

*  Working-out of the land for the onshore wind onshore wind energy, it can be mentioned:

turbines »  production units at sea are larger than on land;
»  Working-out of the primary resources « winds are stronger and more stable at sea than
e The existence of the government programs of on land;

financial support in developing this renewable « wind farms at sea cause less concern among

energy source represents prerequisites for neighbouring citizens.
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SPECIFICS OF THE TOPOCLIMATES, IN A MICROCLIMATE PR OFILE ON THE
BEACH AND THE HILLSIDE — CONSTANTA

TORICA EMIL
Regional Meteorological Centre Dobrogea, ConstaRarnania
ABSTRACT
This study measurements were performed simultaheoegarding the evolution of some climatic paragngtin
the microclimate space. Depending on the diffeqglate of placing the observation stations, thesterdin the

measured values (wind temperature, precipitations).

Keywords: microclimate profile, Constanta, wheater data

1. INTRODUCTION 2. MATERIAL AND METHODS

On 03/09/2014, measurements were performed At the start of the observations, at 12 noon, ke s
simultaneously regarding the evolution of some atim was cloudy, the wind was blowing with speeds betwee
parameters in the microclimate space of beach andtb 7 and 9 m/s with gusts of 10-12 mStdtion A in the
slope "Modern" from Constanta, in order to track th NE direction, and at theS¢ation B the wind speed was

active surface role in the topoclimatic variations. higher than 10-13 m/s with gusts up to 15 m/s biliy
order to highlight some features, we measured thewith values bigger than 10 km.
temperature of: the sand, the sea water, the geadse The observations were carried out every 15 minutes

underlying surface, the air at a height of 20 crd an  using the following machines and instruments:

height of 2 m, the speed, the direction and maximum - Portable automatic weather station (Figure 2),
wind gust, the sky coverage with clouds, the claygs, manufactured in America (DAVIS), composed of:
the soil conditions, the degree of sea agitatidig t display for the wind temperature and speed, wince
quantity of precipitations. All these took place, consisting of wind direction indicator and buckgstem
considering the topoclimate’'s contact with diffaren to indicate the speed; support for sustaining thié t
states manifested in this space, but on the uridgrly assembly;

surface. One of the automatic weather stations was- Thermometers manufactured in Germany with the
installed right on the beach 10 m from the Blacla Se scale between -25 and + 45°C (to determine tharar
water (Station A) and (Station B) above the beachwater temperature) and between -25 and + 70°C (to
"Modern" on the plateau level, on a grassy fielte t determine the soil temperature);

level difference between the two stations bein§@mm. - Observations regarding visibility, cloud coveramad
clouds type or the visual effect.

Synoptically, according to the three maps received
from the satellite, maps obtained from the Regional
Meteorological Centre Dobrogea, (wind map,
precipitations map and baric systems map) a cycloni
field prevailed, with values of the atmosphericgstge
Figure 5, between 1005 and 1010 mb (between theshou
8 and 12 has rained, and that is precisely why the
observations began after the rain ceased, the meshsu
rainfall was of 1.5 mm).

Figure 1 Placement of the portable weather statigpe Figure 2 Parts of the portable automatic weattatios
"DAVIS" (station A, and B) type "DAVIS"
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Passing to the analysis of the obtained weather
parameters, we will find that the air temperatuebdves
differently, according to the near surface and #ie
movements dynamic. Thus, from analyzing the air
temperature values at the height of 2 m, it wasdotinat
it is lower on station A than the air temperatwearded
at the same height on station B, with 0.4 —C5(Table
no. 1 and no. 2), and much higher on the sand crfa
that stores the heat during the day, comparativetl
the grass, the difference being of 4 = € (reference
hour 12:3. And 14:00). Also at the height of 20 ¢he
air temperature differs, being higher on the sewfrath
up to 0.6 — 0.9 C. If, until the hour 13, the temperature
had gone upwards then began to descend gradualy. T
sky was covered with Cumulus and Cumulonimbus
inferior type clouds. The wind blew hard at the
beginning of the observation, being able to cause
disturbances in the registered meteorological eteésne
values. At the station A we recorded average wind
speeds of 4 to 7 m/s with gusts of 7-10 m/s, anthet
station B the average wind speed was higher tha@ 5-
m/s with gusts of 9-15 m/s. On the beach locatatimi
a bay, at high wind gusts the deflation phenomeaa w
found (sand transport up to the height of 1.5 nt)th&
station B, we consider that the wind speeds were
influenced, being channeled by the high buildings
nearby. Compared with the data recorded at the
Meteorological Station Constantza (Table 3) locaed
km from the station A and B, the air pressure value
ranged between 1010.3 mb and 1011.5 mb. At ond poin
there was a variation in the air pressure of 1.2(Table
3), which generated as the emergence of the raiwesh
phenomena at the weather station Constanta in both
locations (A and B), the precipitations quantityngeof
15 mm. In terms of the wind speed, this is
approximately from the same direction in all theeth
observation points, only as the Constanta statmmdte
the wind map “A” where, in the pale green area, are
indicated speeds of 10-15 m/s, and in the darkeergr
area even speeds of 15-20 m/s). Only that the speed
differs, the beach being an open place, or theeplac
where the weather station Constantza is curreotgted
is a sheltered place. At the station B located loa t

seafront, the wind speed and direction are diffefierm Figure 3 The beach "Modern” in Constanta where
the other two locations. In regards to the sea mwate measurements were performed
temperature, it is the same in both locations o623 . ,

(station A and weather station), and the agitatiegree In the condm?ns of a blue sky with Sun, the
of the sea 3 - 4, meaning waves with heights beies weather parameters values are different if we aersi
and 2.5 m. the moderating role of the sea water that stores ime

The instrumental observations, on topoclimatic the surface Iay_er, influencing the.air temperature.

profiles, at the beach "Modern" at the sea wateelle By analyzing with a chart (Figure 5) the differesice

and at the station no. 2, Constanta from the se@fted between the temperatures recorded in the two lotsti

to the conclusion that each elemental landscapelaesr ~ (N€S€ are obvious with an increase of th_e actuabva
its own conditions. These conditions depend on the € station A, until around the hours 13:15, aftich

nature of the active underlying surface varied as there is a decrease, increase which in stationdbiser

roughness which can be: soil covered with wet or dr @S well as the decrease; the seawater role is wbvio
sand, grassy soil, bodies of watevegetation. compared to the grassy area.
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Figure 4 The synoptic map of the wind (A) and the
precipitations (B) from the day of 03.09.2014
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3. RESULTS

The results on this study are presented in Table 1,
Weather data recorded on the beach "Modern", statio
A, Table 2, Weather data recorded on the beach
"Modern", station B, and Table no.3 grassy soil dikier
data recorded at the weather station Constantaeoday

of 3.09.2014

4. CONCLUSIONS

On the hillside located on the beach "Modern",
outcrop the Sarmatian limestones visible from plaxce
place, and covered with a thick blanket of loessyes of
them clothed in vegetation consisting of a herbaseo
and shrubs carpet. The waterfront, in some plassEns
to be active morphologically due to the dynamiddes,
plus the slides, slumps, torrents, that is whythanbeach
area on the hillside, occurred white buckthorn,lomi
lilac, castor plantations, in order to fix the said stop
the appearance and triggering of actual geomorgiolo
processes.

The conclusion is as follows: depending on the
different place of placing the observation statjaghgese
differ in the measured values (wind temperature,
precipitations).
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Table no.1 Weather data recorded on the beach émbdstation A

Temperature (°C) Wind (m/s) )
Degree coverage [Degree [Quantity
Hour . ) Gusts | State sanfl high prec.
air sand water] 20cm Dir. Spegd max. Nebulous Type agitatior (mm)
clouds
12:30 24,4 315 - 25,0 NE 10 15 moist 6/6 Cu 3J 1,5
12:45 24,9 31,7 - 25,0 N 10 15 moist 6/6 Cu 3
13:00 24,4 31,9 24,6 24,8 N 9 14 moist 5/5 Cu 4
13:15 24,4 32,0 - 24,5 N 7 11 dry 6/5 CuCi 4
13:30 24,3 31,8 - 24,4 NE 7 11 dry 6/6 Cu 4
13:45 24,0 32,0 - 24,4 ENE 6 9 dry 717 CuCb 4
14:00 24,4 32,0 249 24,5 ENE 5 8 dry 717 CuCb 4
14:15 23,9 30,0 - 24,7 NE 5 8 dry 717 CuCb 4
14:30 234 29,7 - 24,0 ENE 4 7 dry 717 CuCb 4
14:45 23,4 29,0 - 24,1 N 6 10 dry 717 CuCh 4
15:00 23,3 28,1 24,6 24,0 N 5 9 dry 8/8 CuCb 4
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Table no.2 Station B

Temperature (°C) Wind (m/s) eree coverage D hig Quantity

Hour . . Gusts ptate so Type egree hig brecipiatior]
air | sand water 20cm | Dir.| Speed ' Nebulous | *" agitation I o ym)
12:30] 25,1 | 275 - 25,6 N 7 10 mois 6/6 Cu 3 1,5
12:45] 25,6 | 27,6 - 25,7 N 6 9 mois 6/6 Cu 3
13:00] 25,7 ] 28,0 - 25,8 NNH 5 8 moist 5/5 Cu 3
13:15] 25,1 | 28,0 - 25,5 N 6 8 dry 6/5 CuCi 3
13:30] 25,3] 27,0 - 25,4 NNH 5 8 dry 6/6 Cu 4
13:45] 25,1 | 254 - 25,7 N 4 9 dry 717 CuCh 4
14:00] 24,9 | 26,0 - 25,4 NE 3 7 dry 717 CuCH 4
14:15] 24,8 | 26,0 - 24,9 NNH 3 7 dry 717 CuCb 4
14:30] 24,7 | 25,2 - 24,9 NE 4 7 dry 717 CuCH 4
14:45] 24,5 25,0 - 24,8 NNH 4 I dry 717 CuCb 4
15:00] 24,3 ] 25,1 - 24,6 N 3 6 dry 8/8 CuCh 4
Table no.3 grassy oil
- Degree sky covera
Temperature (°C) Wind (m/s) vitﬁ clou d:y Degree

Hours| air AIr Sea wate] Phenomena| Dir. Speeji Gust | State Nebulous Type | agitation |Quantity

pressure max. | sand clouds prec
12:30] 24,2 1010,6 - - NE 2 9 dry 6/6 Cu 3 -
13:30] 25,1| 1010,3 - - NNE 3 11 dry| 6/6 Cudb 3 -
14:30] 25,0| 10115 24,6 - NNE] 2 8 dryf 717 Cb4c 3 -
15:30| 25,2| 10114 - av.pl. NNE| 2 7 dryf 717 CbAc 2 0,0
16:30| 245| 1010,4 - av.pl. NNE 1 6| dny 717 Cb4c 3 0,0

Boden
Wed 03 Sep 14 12 UTC
| €1 2014 Doutsenor Woitcrens:

N_1264SYCFOIHEIVB Kart-batt_ana,bwi_ra, N WYHHEWE |

Figure 5 Synoptic map at ground level from 03.024 hour 12
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DAMAGE ANALISYSOF A GEAR BOX SHAFT UNDER UPSET WORKING
CONDITIONS USING ANSYSnCODE

WELCEA DOREL-DUMITRU, 2RADU IULIAN, 3CALIMANESCU IOAN
L2Constanta Maritime University, Romania
ABSTRACT

Determining the fatigue life of parts under permdsinusoidal vibration is a fairly straightforwapocess in
which damage content is calculated by multiplyihg stress amplitude of each cycle from harmonityaizawith the
number of cycles that the parts experience initld.fThe computation is relatively simple becatiseabsolute value
of the vibration is highly predictable at any paimttime. The purpose of this paper is the damagienation of a gear
box shaft subjected to severe overloads. This it gfaan upset conditions testing to which a staté significant
population of gear boxes is subjected in orderagehconfidence and demonstrate the reliabilityhefdevice. Prior to
this the simulation with finite element analysiEE@&) might be done in order to have a clue and aclwark for
testing.

In our simulation using nCode under Ansys Workbemed concluded that the upset conditions to whighgear
box was subjected, at least for the analised shadt,or will have no noticeable impact

Keywords. Damage Analysis, Fatigue, nCode, Finite Element Analysis, Gear box Shaft

1. INTRODUCTION time—history shown in Figure 2, revealing that the
random motion can be represented as a series of man
Determining the fatigue life of parts under peripdi  overlapping sine waves, with each curve cyclingtat
sinusoidal vibration is a fairly straightforwardogess in own frequency and amplitude.
which damage content is calculated by multiplyihg t With these multiple frequencies occurring at the
stress amplitude of each cycle from harmonic afglys same time, the structural resonances of different
with the number of cycles that the parts experiéndbe components can be excited simultaneously, thus
field. The computation is relatively simple becatlse increasing the potential damage of random vibration
absolute value of the vibration is highly predidtalat
any point in time.
Vibrations may be random in nature in a wide range
of applications, however, such as vehicles tragetin
rough roads or industrial equipment operating sftald
where arbitrary loads may be encountered. In these
cases, instantaneous vibration amplitudes are igbtyh E,
predictable as the amplitude at any point in tisiaot i
related to that at any other point in time. As shaw
Figure 1, the lack of periodicity is apparent wigmdom

vibrations.
02
g o
E o | 2
S y
o E
2 LIRS T’
i, o
5
12 o
Time 3
2
0 ’ 1
Figure 2 Random time-history can be represented as
Figure 1 Random vibrations measured for vehicle on a series of overlapping sinusoidal curves.
rough road showing periodicity for single, dual ajuad

disk configuratio The software nCodeDT provides the fatigue analysis

“engine” for DesignLife in ANSYS and other, third
The complex nature of random vibrations is party, fatigue analysis products.

demonstrated with a Fourier analysis of the random
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The way that a fatigue analysis is carried out by 3. THE FEA MODEL
nCodeDT and the methods used are controlled by the
fatigue configuration file, which defines the hietay First of all the material properties are to be wled.
and properties of the objects that comprise thgufat  The shaft material is Carbon Steel SAE1045-450-QT
job. This configuration and the object propertias be with the mechanical properties as defined below:
viewed and edited using the DesignLife Configumatio

Editor, which can be accessed from within DesigaLif T E X
by selecting the Advanced Edit option on any of the - - “w v? uct ér;
. . roper alue al Lo
CAE fatigue analysis glyphs. 5 T sersty = em~s =00
ANSYS 15 Workbench provides the environment 3 |3 B movopicEssuaty ]
. . erive from oung's... ¥
for nCodeDT to be mte_grated _Wlth other structural : fmmdulus g = N
ANSYS modules as seen in the Figure 3. 5 Posson's Rato 03 3]
7 Bulk Modulus L7SE+L | Pa ]
3 Shear Modulus 7.9615E+10 | Pa [ ]
9 T8 Alternating Stress R-Ratio 3 Tabular ]
- g - c 13 4 strainLife Parameters ]
1 8 5} nCode EN TimeSeries (Designiife) 21 T4 Tensie vield Strength 15156409 Pa I [E] (]
2 | @ Engineering Data 0 W2 @ Engneering Data i 2 T4 Tensile Ultimate Strength 1.584E+00 Pa I [E][=]
w3 @) Geometry ) 3| @ Soluten v 4 23 g nCode Muliaurve Stress Life B |,
4@ Model v 4 4@ Results v
5 @ setp v 5 (5 Parameters ) 3 .
6| @@ soluton v . T T Figure 4 SAE1045-450-QT mechanical properties

7 |@ Results v 4

Static Structural (ANSYS)

The finite elements meshing is given in the Fidgore

) ) o comprising 32985 elements with 56947 nodes.
Figure 3 nCode integration in ANSYS Workbench

The purpose of this paper is the damage estimation
of a gear box shaft subjected to severe overlcHus.is
part of an upset conditions testing to which aigtiasl
significant population of gear boxes is subjectedrder
to have confidence and demonstrate the reliaklitthe
device.

Prior to this the simulation with finite element
analysis (FEA) might be done in order to have & end

0.00 50.00 100,00 (rarm)

a benchmark for testing. 0 i
2. THE COMPUTER AIDED DESIGN (CAD) Figure 5 Finite elements Meshing
M ODEL

For the static structural analysis in ANSYS done

In order to proceed with the FEA Simulation, -iS a before dep|0y|ng nCOde' the loads and Supports are
must to generate the CAD model. In order to dotés  provided like in the figure below:

SolidWorks 2015 software was deployed. The shaft is
looking as seen in the figure below:

5
10/31/2015 858 AM

100.00 {mm) f
T

Figure 6 Boundary conditions for the static
structural model

The roller bearing support is modelled as
Cylindrical support (C on the figure) mimicking the
roller bearing action.

The pair of gears teeth interlocking is modelled
with a Frictionless Support (D on figure).

The radial force developed inside the helical gear

Figure 3 CAD Model in SolidWorks 2015

The shaft is having a helical gear in between two

;?::jertﬁgagg]sr?r'] Thrﬁoouvr?tirr?” lgg&lgrt?se Zgaijrf Thrg o transmission was defined as 1 N (A on figure),daihg
9 9 ' Pihat the time-history which will be imported inside

land gear diameter being 86 mm as seen above. This

CAD model is exported inside the ANSYS Workbench hCode from field measurements, to muiltiply thisireain
. order to model the real case.
for further processing.
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The force is applied progressively as seen in the

figure below:

Graph

1. 2

Figure 7 The force progressive application

The moment is defined as 1000 Nmm (B on figure)
is applied on the key shaft extension and will be
imported inside nCode from field measurements, to
multiply this value in order to model the real cate
same as for the force. In the same manner, the miome
will be progressively applied when the force iscteag
its maximum, as to be seen below:

Graph

1000,
500,
0.

1. 2

Figure 8 The moment progressive application

4. THE STATIC STRUCTURAL MODEL
RESULTS

The “dummy” loads of 1 N for the force and 1000
Nmm for the moment won't provide realistic resuftis
the static structural analysis, but is useful todgtthe
generated results in order to have o rough idea thee
stress and deformation distribution inside the tshaf

Equivalent Stress 2
Type: Equivalent (uon-Mises) Stress
Unit MPa.

T2
10/31/2015 2:00.AM

10,4346 Max
038619
033791
028964
024137
019309
014482
0.096547
0.048273
2.7101e-9 Min

50.00 100,00 (reurr)

X
(;J

Figure 9 Equivalent stress distribution

5.00 75.00

As seen above the peak of the equivalent stress is

reached in the region of the diameter jump in betwe
the journal baring region and the key region.

The same distribution is followed by the Equivalent
elastic strain as seen in the Figure 10.

ime: 2
10/31/2015 3:07 AM

2.17382-6 Max
1.0322e-6
1600766
1,4402e-6
1.2077e-6
9.6612e-7
724597
4,8306e-7
2415367
1.4902e-14Min

5000 100,00 {mm}

%
d &

Figure 10 Equivalent elastic strain distribution

25.00 75.00

5. DAMAGE ANALISYSUSING nCODE

A e S
—om e 1-Resuts. Damage.
e

Figure 11 nCode Workflow

The nCode software is working with the so called
“glyphs” which may be adapted into a workflow
depending on the problem to be solved. As seen in
Figure 11 for our problem the glyphs to the lefe ar
inputting the simulation coming from Ansys struetr
the Time series input and the material propertidisare
converging into the main solving engine, the glygfh
Strain Life analysis.

The Ansys structural and the material properties
were defined above.

The time history of the loads are inputted from the
field measurements and they are given in the niguitd:

TSInput XY Display
shaft_loads (s3t) Ch 1 - Vertical Load - Force

Time (secs)

Figure 12 Force and moment time history

The force time history (with red in the Figure 12)

are having two zones of disturbances where itsevau
varying between 1.81e4 N to -1.999e4 N.
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On the other hand the moment is varying in which the gear box was subjected, at least for the
between 2634 kNmm and -2717 kKNmm. These valuesanalised shaft, had or will have no noticeable ichpa
are to be multiplied with the Structural analysisce

scale of 1 N and moment of 2000 Nmm. 7. REFERENCES
Once nCode is performing the calculations, the
results are displayed as seen in the figure below: [1] DRAPER, J., New ldeas in Fatigue Analyss,

Machine Design, December 12, 2002,
http://www.machinedesign.com/.
[2] BROWELL, R., AND HANCQ, A.,Calculating and
Displaying Fatigue Results, ANSYS on-line white
papers, March 29, 2006,
http://www.ansys.com/assets/white-papers/wp
fatigue.pdfl.
[3] ZAHAVI, E. AND TORBILLO, V., Fatigue Design,
Life Expectancy of Machine Parts, CRC Press Boca
Raton, FL, 1996, pp. 29-38, 65-140, 260-267, 27@-29
[4] SHIGLEY, J., Mechanical Engineering Design,
Third Edition, McGraw-Hill, New York, 1977.

Figure 13 Calculated damage by nCode [5] SHIGLEY, J.,Mechanical Engineering Design, Sixth

Edition, McGraw-Hill, New York, 2001.

The maximum damage is calculated inside the zonel6] NORTON, R.L., Machine Design: An Integrated
where the diameter jump determine a stress coratentr Approach, Second Edition, Pearson Prentice Halpadp
and there the damage is 4.644e-3. If the damage waSaddle River, NJ, 2000, pp. 371-397.
equal to unit then the shaft failure would be derta [7] NORTON, R.L.,, Machine Design: An Integrated
Since the calculated damage is a way smaller ttaeri ~ Approach, Third Edition, Pearson Prentice Hall, elpp
the upset working conditions are not expected toatee ~ Saddle River, NJ, 2006, pp. 300-372.

the shaft. [8] BROWN, A., RENCIS, J.J., JENSEN, D., CHEN, C-
C., IBRAHIM, E., LABAY, V. AND SCHIMPF, P.,
6. CONCLUSIONS Finite Element Learning Modules for Undergraduate

Engineering Topics using Commercial

Ansys software has its own fatigue and life Sbftware,_MechanicaI Engineering Di\_/ision, CD-ROM
calculation module. The incorporation of nCodedesi  Proceedings of the 2008 American Society of
Ansys Workbench has provided a larger palette of Engineering Education (ASEE) Annual Conference and
options and resources for Life evaluation of a wilass ~ EXposition, Pittsburg, PA, June 22-25, 2008.
of problems.

In our simulation using nCode under Ansys
Workbench, we concluded that the upset conditians t
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STRESSFATIGUE LIFE OPTIMISATION OF AN AIRPLANE LANDING GEAR LEVER
ARM USING ANSYSnCODE

WELCEA DOREL-DUMITRU, 2RADU IULIAN, 3CALIMANESCU IOAN
L23Constanta Maritime University, Romania
ABSTRACT

In this paper we'll show a way to optimise the shap an airplane landing gear lever arm in ordeéntoease the
confidence that its behaviour is improved in temfdife. The main tool to be used under Ansys Werkth is the
optimisation via Response surface module. Ansyswsoé has its own fatigue and life calculation nledurhe
incorporation of nCode inside Ansys Workbench hesvided a larger palette of options and resouregsLffe
evaluation of a wider class of problems. As was alestrated the nCode module of Ansys is more aceumaerms of
life calculation as teh native Ansys fatigue modtda predict, and that's why the nCode is moreablétto be used for
optimisation simulations. In our simulation usingade under Ansys Workbench, we've concluded thatojstimised
geometry shows a bigger life expectancy as th@&iniodel. This way of dealing with the fatigueuss is certainly
due to improve the safety of the sensitive devasethe landing gear of an airplane.

Keywords: Fatigue, nCode, Finite Element Analysis, Gear lever arm, Optimisation.

1. INTRODUCTION reduce the effects of noise and they allow forube of
derivative-based algorithms. Venter et al. (1996y¢eh
In this paper we’ll show a way to optimise the discussed the advantages of using RSM for design
shape of an airplane landing gear lever arm inrotdle  optimization applications.
increase the confidence that its behaviour is imgdan For example, in the case of the optimization of the
terms of life. The main tool to be used under Ansys calcination of Roman cement the engineer may want t
Workbench is the optimisation via Response surfacefind the levels of temperature (jxand time (%) that
module. maximize the early age strength (y) of the ceméeltie
Response surface methodology (RSM) is a early age strength is a function of the levels of
collection of mathematical and statistical techeisjdior temperature and time, as follows:
empirical model building. By careful design of
experiments, the objective is to optimize a respons y=f(x,%X,)+&, (1)
(output variable) which is influenced by several
independent variables (input variables). An experim
is a series of tests, called runs, in which charayes
made in the input variables in order to identifye th

reas%r:is Eﬁ;ltlzhan%essl\lﬂn tf:;a(;utpéjé\:glsopoen dse. to  model The response can be represented graphically, either
riginaty, P in the three-dimensional space or as contour plus

experlme;ntal responses (Box and_ Draper, 1987)'. andnelp visualize the shape of the response surface.

then migrated into the modelling of numerical Contours are curves of constant response drawn in

experiments. The difference is in the type of erro he xi xi ol Keeni Il oth iables fixdgheh
enerated by the response. In physical experimentst € xi, X plane keeping all other variables fixdac
9 ' Fontour corresponds to a particular height of the

inaccuracy can be due, for example, to measuremen LR
response surface, as shown in Figure 1.

iesrroars r\ggl:ﬁ, Ic?fC;:]?S#]telreztzxpfc?nrcz?tzncr:]gmgfnci?:raa(t)ive ANSYS 15 Workbench provides the environment
b g for nCodeDT used for life evaluation to be integcht

processes, round-o_ff errors or the d|sc_rete reptasen with other structural ANSYS modules as seen in the
of continuous physical phenomena (Giunta et al9619 Figure 2

van Campen et al., 1990, Toropov et al., 1996)R M, As seen above the initial model is solved for the

the errors are assumed to be random. . . .
The application of RSM to design optimization is gr:ven rlloalo_lfs V.V'th the Sta;c S(;ructﬁral mo(;zlule Ogsﬁﬂ
aimed at reducing the cost of expensive analysthads then the life Is computed under the ”‘?0 e moduid, a
the optimisation of the shape is done with the Riflure

(e.g f_|n|te element_ method_ or CFD analysis) aneirth of Ansys which will help us to decide for the bdssign.
associated numerical noise. The problem can be

approximated with smooth functions that improve the
convergence of the optimization process because the

where ¢ represents the noise or error observed in the
response y. The surface represented by %X is called
a response surface.
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Outline of All Parameters

A B

1 D Parameter Name

2 = Input Parameters

3 =] O Geometry (A1)

4 [ ExternalRad1

5 b e3 ThicknessArm

6 b pe ThicknessExtrude 1

7 b ps RadiussmalSide2

3 b P OuterRadius2

[ b P11 Extrude2

10 b P12 FBlend7.FD1

i1 B @) nCode 5N Constant Designiife) (C1)

= b F7 ?;ei:iiaizﬁnoﬁswwal v
< >

Figure 4 Design parameters

The input design parameters are geometrical
parameters denoted with P1, P5, P3, P10, P11, M2 a
the output parameter is the Stress Life (P7) whittst
be optimised in the maximisation direction.

Figure 1 Three-dimensional response surface and
the corresponding contour plot for the early agengjth
of Roman cement wherg bs the calcination temperature
(°C) and x is the residence time (mins)

S— — 7 : 3. THE FEA MODEL
I Er— | T ca | First of all the material properties are to be .
EE s e The lever arm material is wrought aluminum-copper
alloy 2014-T6 with the mechanical properties as defined
s Y below:
Properties of Outiine Row 3: 2014-T6 v ax
A B c D |E ~
1 Property Value unit  |vd|ER
2 4 Density 2703 m~z  x|[C|0]
Figure 2 nCode integration in ANSYS Workbench j - Eneij:t::'; = —— =
and the optimisation workflow : Youngs Moduls T | =] |O
[ Poisson's Ratio 0.33 ]
2. THE COMPUTER AIDED DESIGN (CAD) 7 Bulk Modus TOTEHD | Pa 0
MODEL AND THE OPTIMISATION 8 Shear Modus ZAEED |z O
PARAMETERS DEFINITION 9 |8 T8 Memstng SuessRiato ER =
13 A Tensie Ultmate Strength 4,6195E408 | Pa Jid | ]
In order to proceed with the FEA simulation, is a " B s 0
must to generate the CAD model. In order to do tiés B {8 ncode Materiamype 100 FE S
SolidWorks 2015 software was deployed. The levar ar ) . .
is looking as seen in the figure below: Figure 5 2014-T6 mechanical properties

The finite elements meshing is given in the Fighire
comprising 7676 elements with 3927 nodes.

% .
%, :

'S
R

g ~ i 80,00 {mim)
—

Figure 3 CAD Model in SolidWorks 2015 with
optimisation parameters

load and there were defined six design parametaishw ~ Pefore deploying nCode, the loads and supports are
can be seen on the above figure. They are: provided like in the figure below:

Figure 6 Finite elements Meshing
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20.00 (mm)

Figure 6 Boundary conditions for the static
structural model

The transmitted force is 8000 N (B on figure 6)
inputted as bearing load, the bigger eye is progdhe
support under the notation A for the fixed supgortthe
plain zone and C as cylindrical support for the ofghe
eye.

4. THE STATIC STRUCTURAL MODEL
RESULTSFOR THE INITIAL MODEL

In this first stage the static structural analysfishe
initial model was performed.

First of all the equivalent stress is calculatedeen
in the following figure:

113.71 Max
101.08
88.443
75,600
(EREE
50.54

37.906
.27
12.637
0.0022491 Min

80,00 )

20.00 60.00

Figure 7 Equivalent stress distribution for the
initial model

As seen above the maximum stress is calculated for

the fillet area of the small eye and it has the mitage
of 113 MPa. This is the area where trouble is etqubc
The total deformation is shown in Figure 8.

Unit: mm
ime:
117172015 716.AM

0.18131 Max
016116
014102
012087
010073
0080582
0060426
0.040291
0.020145
0Min

80.00(mm)

20.00 60.00

Figure 8 Total deformation distribution for the
initial model
Under the load the smaller eye is moving with 0.18
mm.

The strain distribution is:

135

Unit: mrm/mm
ime:
1172015 7:.21 AW

0.0015864 Max
0.0014102
00012339
0.0010576
0.00088136
0.00070509
0.00052883
0.00035256
0.0001763
3.2212e-8 Min

80.00 ()

Figure 9 Strain distribution for the initial model

The maximum strain is calculated as 0.158%.

The calculated life for initial lever arm is 2.14e5
cycles which one designer may consider too smalé T
target is to modify the above mentioned geometrical
parameters in order to have the life bigger.

5. DESIGN OPTIMISATION

The module of RS optimisation is establishing 46
design points where the six input parameters are
statistically variated using the algorithm of then@al
Composite design. The local sensitivities of thépat

parameter as a function of the input parametergises
in the Figure 10:

:::::::::::::

\
\
S—

Figure 10 Local sensitivities

From the above graph we may conclude that the
most influential parameter is the lever Thicknesd the
width of the Extrude 2 of the second arm.

NSYS|

ke

Figure 11 Response surface for the lever thickness
and the width of the small eye
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On the second place the fillet radius of the smalle 6. THE STATIC STRUCTURAL MODEL
eye and the external radius of the smaller eyéaving RESULTSFOR THE OPTIMISED MODEL
the next bigger impact upon the lever arm life @ansin

the response surface below: The Optimised lever arm (with Candidate 1
dimensions) now is once more calculated inside the
e s Structural module of Ansys. The CAD geometry is

shown in the following figure:

Figure 12 Response surface for the lever smaller
eye outer radius and extrusion width

Figure 14 The optimised CAD model

The outer radius of the bigger eye has virtually no ) ) ]

life is that where the load is acting, namely thealer in the following figure. _ _
arm: As one may be seen, the maximum equivalent strass

is now 67 MPa and its position is shifted from fliet
***************** : . zone of the inner zone of the small eye.

62.325 Max
50,845
52364
A4,
37408
29973
22443
14,962
— = 74817
= - 0.0012451 Min

0.00 40.00 B0.00(mmm}

Figure 13 Response surface big eye outer radius e ——

By placing the condition that the output parameter Figure 15 Equivalent stress distribution for the
namely the lever arm Life, the software is propgsin optimised model
three best candidates for the designer perusalmaie
choose the first Candidate marked with yellow oa th
following Table: The total deformation is shown in Figure 16.
Table 1 Candidates for the optimum design

Name of P1- P5 - P3 -
Obtimum ExternalRad | RadiusSmallSide| ThicknessA
P 1 (mm) 2 (mm) rm (mm)
Candidate L e
Point 1 el - 15 aovin
n 0.053057
CI';‘”.d'date 41.7765 29.0713594 | 14.7855213 S
oint 2 o
Candidate 0017686
) 44.0445 29.8799531 14.8038112
Point 3 SRS
P10 - P11 - P12 -
OuterRadius2| Extrude2 FBlend7.FD1 P9 - Life 00 4000 80,00 (mm)
(mm) (mm) (mm) 20,00 60.00
44 5 2T || SRR Figure 16 Total deformation distribution for the
43.1592 5.12578301] 2.08965515 25810268.8 initial model
41.71536 8.77426281 2.93713824 1953501B.9
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Under the load the smaller eye is moving with Ansys is calculating a safety factor as well:
0.079 mm, half the initial deformation of 0.18 mm.
The strain distribution is:

15 Max

10

5

1.7285 Min
0

0.00093369 Max
0.00082995
0.00072621
0.00062247

L

L

‘.‘I 0,00051673
— 0.00041483
L aonosties
. 0.00020751
0.00010377
2.9823e-8 Min

0.00 80,00 ()
1

40.00

000 e S0t Figure 20 Safety factor

20.00 60.00

) S o The smallest safety factor is the smallest inside t
Figure 17 Strain distribution for the initial model  small eye where its value is 1.78.

The maximum strain is calculated as 0.093% 7. CONCLUSIONS
smaller than the initial one of 0.158%.

The calculated life for initial lever arm is 5.16e7 Ansys software has its own fatigue and life
which is much better than the initial one of 2.14e5 calculation module. The incorporation of nCode desi
cycles. Ansys Workbench has provided a larger palette of

As mentioned above, Ansys has its own fatigue gptions and resources for Life evaluation of a witlass
calculation module. This module was activated anmdes of problems.
results are shown in the followings. As was demonstrated the nCode module of Ansys is
) more accurate in terms of life calculation as telfive
Some input data are needed for Ansys before ansys fatigue module can predict, and that's whg th

prOCGEding with fatigue calculation. The firstasdefine nCode is more suitable to be used for Optimisation
mean stress correction theory to be deployed, agil w  sjmulations.

choose the Goodman'’s as seen below: In our simulation using nCode under Ansys
o Workbench, we've concluded that the optimised
iy Reversed geometry shows a bigger life expectancy as théainit

" model. This way of dealing with the fatigue issuges
»AWW certainly due to improve the safety of the sensitiv

h devices as the landing gear of an airplane.

Mean Stress Correction Theory
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The calculated life by Ansys is showing that ttie i
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the one calculated with nCode.

ITe
Type: Life
Time: 0
11/1/2015 %:01 A0

l 1e8 Max
1e6 Min
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Figure 19 Life calculated with Ansys 372.
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THE INTELLIGENT SENSORS FOR HOUSE RISKSFACTORS

'SOLOMON VALI, “HNATIUC MIHAELA

'Rig Service SA., “Constanta Maritime University, Romania
ABSTRACT

Intelligent house is the new name of the house kvban be monitored at the distance using diffesensors. This
paper presents a prototype at reduced scale dfdbhse equipped with various sensors which preventisk factors.
The risk factors could be the humidity, gas, terapee, et.al. All the data are sent by phone aadrd ring if the
values are not in the normally ranges. This prgietgdemonstrates that it is able to take over thé s@tus of the
environment and to process it in a timely mannerider to prove its effectiveness.

Keywords: intelligent sensors, risk factors, monitoring, intelligent system.

1. INTRODUCTION

The human security concept is used frequently in
security analysis. The security subject is the humghe
security degree must be the start point of eactiysi
this domain, independent of the analysis level glloc
regional, national or global). It might say the w#y
involves lacking of the danger, riscs and the tsred
the human being, individual interests and valudse T
risk represents the probability to produce and the
capability to response in case of dangerous and the
unpredictable situations [1, 2]. The security main
objective is the system’s stability.

The general concept of protection from risk factors Figure 1 The miniature house design
to any building aims the following objectives:
* Protection of human ||fe; Each sensor working range is defined by software.
* Protection of property; The electric connexions between all the devices are
*Prevent business interruption. presented in the figure 2. Each room has sensors,

The state of art in the monitoring and detection fynctioning on demands. For example in the bathrigom
systems includes the components: detectors, centrals necessary humidity and temperature sensors \irhile
signaling, alarm devices, automatic protection@ys,  the kitchen it is necessary gas sensor to indicagas

fire-extinguishing and device to transmit the dé&fec leakage.

This paper presents the risk factors detectiotén t The result of the data sensors correlation cowd sa
miniature house. Electronics devices were chosen Oprecisely if it a true or false alarm. For this, i&
detect and notify the fire and floods. necessary the more sensors than we used which could

indicate the level of water, the gas types. In taise the
2. THE SYSTEM COMPONENTS algorithm could be built, after the normal and atomai

ranges identification. The errors of disaster idation

The miniature house was built of the special gre minima. The optimal method to prevent must be
cardboard and assembled with a transparent acryliGgentified precisely such as:

adhesive (Figure 1). For more pleasing designhthese In the bathroom:
was dressed in different coloured sticker. The scu If the humidity and temperature sensors have the

systems are implemented using the compatible gpnormal values that the water is closed.
electronics devices which can be interconnected and |, the kitchen:

configured. The gas, pyro, humidity and temperature If the gas and temperature sensors are the abnormal
sensors were placed on the house and controlled @si  \jyes there is a fire that the gas is off and ftbed
certain microcontroller Kkit. water is on.

The controlling system is represented by the mother Each utility must have a system to be opened and
board Seeduino v2.21, the establishes by softwage t cjosed automatically.

data flux and the normally or abnormally workingea In our case the alarms ring when the sensor value
for sensors. The electronic circuit in the figurases 5V cross the threshold value established by the system
power supply. builder.
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Figure 4 The fire and flood sensors placed orctikng

The sensors data are transmitted to the distance
using GSM Seka, sms (Figure 5). This module placed
behind the house. It communicates with the phone to
prevent an abnormally behaviour of the system.

Figure 2 Electronic circuit to control the secysystem
in the house

Behind the house is placed a display (Figure 3)
which shows the sensor’s values for each room [53, 4
6]. Using a keypad included in the display we caitch
the rooms.

Figure 5 Distance communication module

This module is used to achieve fast transmission of
alarm messages from burglary or fire power diretdly
the user using the GSM mobile phone network.

General characteristics of the devices include:

- 6 configurable input/ output ports;

- SMS text configurable, max. 15 characters;

Figure 3 The display module of the system, placed - activation time configurable per output portrfro
behind the house 1 to 254 seconds or permanently;
- port activation by phone call or SMS rejection;
- programming via SMS (3 levels of access);

The house temperature is monitored using four The assembly image of the systems is shown in
sensors TMP275 with the 0,5 degree accuracy,Figure 6. The interconnection wires are made using
connected to microcontroller witA@ interface. In case  dedicated shields.
of fire the sensor’s values change in abnormalhgea
and the alarm is ringing.

The gas sensors MQ2 are placed in house to detect
the fire or gas (Figure 4). These sensor are aitaltgy
are very sensitive to GPL, propane and hydrogeeyTh
could detect the methane or other gases as well.

The flood is detected using ELB145D2P (water/rain
sensor) device. It is a simple sensor to identify water
liquid level. This sensor was designed to deteeainpl
water, precipitation, liquid level or liquid leaklhe
sensor measures the conductivity.

The humidity is detected using DHT11 device, whigh
a mixt sensor which detect the temperature and
humidity.

Figure 6 The modules used to monitor the hougs ris
factors
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The electronic modules used in the project are

compatible with Arduino card.

3. THE SOFTWARE IMPLEMENTATION

void loop () {
float tO = getTemperature(0);
float hO = dht.readHumidity();}

The hardware system is controlled using the The subroutine for change the rooms are:

software implemented in microcontroller [7,8]. Thirest
subroutine contains the initialisation code in vbhmne

establishes the communication speed. The Arduino
program has two sections: the 'setup', executea onc

when supply the board or pressing the Reset buiton,
practically section that initializes microcontraliend the
'infinity loop' which executes the control and coamd
subroutines.

The microcontroller used is Atmel, it could program

the IDE provided by this company but because this

programming environment is rigid we used the ofgtion
offered by the MIT Media Lab, namely programming

environment Arduino especially for devices based on

language processing. Any Arduino board (in thisecas

int b = button();
if(lb>-1) {

if(b ==1 && cadru < 4) {

/lincrement cadru , b==1 represent UP button
cadru++;
}

if(b ==2 && cadru > 0) {
//decrement, b==2 represent DOWN
cadru--;
}

}

The parameters can be different for each room

Seeeduino) already contains a bootloader on eacldepending on the sensors installed there.

microcontroller for interfacing and running appticas
written in the Arduino:

When loading card Seeeduino, the initialization of
program begin with:
void setup() {
Serial.begin(9600); baud rate
Wire.begin();
lcd.begin(16, 2);
}

The system is controlled using a phone which displa
the same command as the LCD.
The communication module could be setup to the laobi
phone by a user defined as Master. The setup chi®& S
is: add.<pos>.<numar >.<drepturi filtre> .

*add = command to add a new user

* pos = indicate the position in the list of contacts
(phone book) in the SIM card. It is important tdethe
position because deleting users is done on thes ldisi
this position. The numbering starts with positions
number 1

e numar =the nomber of user

o drepturi filtre = describe the rightsf users and
types of messages (filters messages).

Figure 8 The frame of the 4 monitoring zone

Figure 9 The alarm identification
In case alarm an interruption occurs and a
subroutine is running. The LCD displays the alarm
(ALARMA) and the alarm type such as flood in the
Figure 9 (INUNDATIE).
4. CONCLUSION

The monitoring system presented is a hybrid

The LCD display the parameters in each room for system implemented with gas, temperature, humidity,

example in the dining room (sufragerie). The maeitb
factors are the humidity and temperature (Figure 7)

Figure 7 The livingroom monitoring
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fire and flood sensors. These are placed on thechand

are connected to the mother board with a LCD aadal

a distance communication system. This project
represents the bridge between the monitoring and
preventing systems which can be used by the persons
The software are simple, accessible using Arduino.
Remote monitoring using the telephone is the modern
element added in the project
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AUTOMATED TEST PLATFORM FOR CHARACTERIZATION OF ANGULAR
DEPENENCE IN OPTOELECTRONICSAND RFID

WLADESCU MARIAN, 2/UZA DAN -TUDOR

Politehnica” University of Bucharest”Simion Stoilow” Institute of Mathematics of the fRanian Academy,
Romania

ABSTRACT

The angular dependence is a concern of systemragsign applications where the performance of gsesn
depends of the position and orientation of its congmts. Considering either an optoelectronic sygtamsisting of an
emitter and a receiver), or a RFID communicatiostesy (consisting of a reader and a transponderyetlative angular
position between the system components determimesapability of the system to function properhhist paper
summarizes the automatic test procedures develbpdtie authors for an extended and accurate ei@iuaf the
angular dependence of optoelectronic and RFID sys{é-3]. The paper presents an automated platioylemented
for this purpose, which can be customized in ortteffit the requirements for system characterizationboth
optoelectronic and RFID applications, and alsortfeasurement results for various system componestsd (optical
emitters /receivers and RFID readers/transponders).

Keywords: angular dependence, system characterization, auxinalatform, optoelectronics, RFID.

1. INTRODUCTION (through hole slotted optical switch) as a posit@msor
that detects the presence of the mobile platfornthe
The angular dependence in optoelectronic andreference position.
RFID systems can be analyzed in the traditional ,way Once the reference position has been reached, the
using a manual platform consisting of a fixed paith mobile platform position is incremented step bypste
the analysing equipment and a mobile part, equipped(using a half step command for the stepper motor in
with a positioning goniometer, where the device aind order to achieve a higher resolution of the charéstic

test (DUT) is mounted. in relation with the angular position).
Unfortunately this method has the following The signal from the analysing unit is acquired by
disadvantages: the MCU for each angular position. This measuring

- low precision in positioning the DUT under a process continues until the main axis of the DUagain
certain angle, because it depends of the erromsaiding perpendicular to the main axis of the analysing
the goniometer gradations by the operator; equipment, but in the opposite direction, which

- poor reproducibility in reaching twice precisely corresponds to a 180 degree angle.
the same angular displacement of the DUT, alsotdue
the manual positioning/reading errors; Analysing unit Device under test [« —

|
|
|
|
|
|
|
|
|
|
|
|

- slowness of the overall measuring process.
An automated platform eliminates the above l T

mentioned disadvantages of the manual method,
providing the following advantages:

- high precision of positioning the DUT at a cantai
angle by using a stepper motor;

- good reproducibility in achieving the same angula Motor driver Position sensor
displacement of the DUT;

- rapidness of the measuring process.

PC Microcontroller unit Driving unit

» Mobile plattorm — — — — — —'

2. AUTOMATED TEST PLATFORM Stepper motor

The block diagram of the automated platform is  Figure 1 Block diagram of the automated platform
presented in Figure 1. A microcontroller unit (MCU)
connected to a PC via RS232 serial interface pador 3 pPLATFORM CUSTOMIZATION FOR
the following actions: OPTOELECRONIC DEVICES
- commands the stepper motor through the motor
driver; The spatial characteristics of the optoelectronic
- commands the analysing equipment; devices presented in most of the manufacturers’
- processes the signal acquired from the DUT. datasheets are hypothetic ones, not the measuesd on
The stepper motor must place the mobile platform The symmetry of the spatial characteristics shown
in a reference position, which corresponds to &@ree iy those datasheets is ideal, so in reality we fivitl an
angle. This is accomplished by using a photo-infger  asymmetry that might occur because device chipots n
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precisely centred into the package, or because the

package material is non-homogenous.
3.1 Platform implementation

The block diagrams of the automated platforms
customized for light emitting diodes (LED), photodés
(PD), phototransistors (PT) and integrated photo-
detectors (IPD) characterization are presentedigaré
2, Figure 3 and Figure 4.

The microcontroller performs the following actions:

- commands the stepper motor via the motor driver;

- commands the light source via the LED driver;

- provides the start-of-conversion signal for th®A
converter (ADC);

- acquires the signal data from ADC;

- processes the numerical data and sends thegesult

to the host PC.

Analog to Digital Start conversion

converter

(=

J

Motor
driver

Microcontroller

Data bus

3

LED
under test 1

Integrated
photodetector

Stepper "
motor

Mobile .~ g Reference

position detector

platform

Figure 2 Block diagram of the platform for LED
radiated pattern determination.

Analog to Digital Start conversion

converter

Microcontroller

Data bus

: Photodiode
under test

LED
source

Stepper .

-

Figure 3 Block diagram of the platform for PD &
sensitivity pattern determination

motor
Mobile .~
platform

LED
driver

Reference

position detector

Analog to Digital |¢ Start conversion

converter Microcontroller
3 Data bus
Fe-a
H 3 Integrated
] | photodetector
under test
LED
el I driver
Stepper "
LED motor y -
driver Mobile .~ Reference
platform position detector

Figure 4 Block diagram of the platform for IPD
sensitivity pattern determination
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The block diagrams presented in Figure 2, Figure 3
and Figure 4 are very similar, the only differefing
the absence of the amplifier in the diagram preskim
Figure 3, because the IPD provides a level of theas
high enough that it can be converted by the A/D
converter without needing to be amplified.

The software diagram is presented in Figure 5.

The acquired data can be post-processed and
displayed in Cartesian and polar representations.

-

st O

T

Place motor in ‘

reference position

v

Start timer for
pulsed LED dniver

Y

Increment motor
position

Y

Wait for mechanical
stabilization

Synchronize receiver
with modulator

v

Acquire data
through ADC

Demeodulate data
by correlation

v

Send numerical
result to PC

AN
/// \_\.\
Yes 7 N=Nfinal? ~~__ No

Construction and display of
charactenstic from acquired data

v

" Stop. )

-
\‘*-_

Figure 5 Software diagram for the customized ptatf
for optoelectronic devices characterization

3.2 Platform experimental model
The experimental model of the platform for

optoelectronic devices characterization is preserite
Figure 6, and the graphical user interface in Fgur

[}

o

Device under test

Mobile platform

\

Stepper motor

Figure 6 Implementation of the platform for
optoelectronic devices characterization
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Figure 7 Graphical user interface of the platfdomoptoelectronic devices characterization.

3.3 Experimental results for optoelectronic devices From the results shown Figure 8, Figure 9, Figure
10 and Figure 11, one can see that all of them show

Figures 8-11 present the spatial characteristics ofasymmetries, while the spatial characteristics iplexV
LED, PD, PT and IPD determined with the automated by manufacturers in the datasheets [4-6] induce
platform. somehow the inaccurate idea of symmetry. Only the
spatial characteristic from Figure 11 has been also

e N.A presented by manufacturer as being asymmetrical [7]
0.9
08 / \\ 10 20 : 20
0.7 08 =
. I \ . 0.3 -3
06 [ 2
07
05 07 08
02 06 40 -40,
0.5
\ 05
03 / \ 50 a 50
04
0.2 \ 50 3 80
181 N 0.3
D 60 -40 20 D 20 40 60 8O . -0
02 80 -80'
01 \
-80 -60 -40 IIZ) : 2P\ 40 60 80 90 -90

Figure 10 Measured sensitivity pattern of PT [6]

1.0

0.9

08 \
07 / \
o
0.4 / \
o.a/ \

. 0.2
Figure 9 Measured sensitivity pattern of PD [5] n \

80 60 -40 20 20 40 60w30.

Figure 11 Measured sensitivity pattern of IPD [7]
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4, PLATFORM CUSTOMIZATION FOR RFID The implemented platform supports two types of
DEVICESAND SYSTEMS readers, corresponding to the carrier frequendiel?b
KHz and 13.56 MHz, produced by Freaquent
The authors have defined in [3] the angular Froschelectronics [8, 9].
characteristic as a tool for evaluating the quality The software diagram is similar with the one used
communication between RFID reader and transportder afor the customized platform for optoelectronic ae@
several orientations of the transponder coil re¢ato the and systems characterization, the difference biirige

reader antenna. interaction with the RFID reader.
4.1 Platform implementation 4.2 Platform experimental model
The block diagram of the automated platform The experimental model of the platform for RFID
customized for RFID systems (transponders andsystems characterization is presented in Figureahd,
antennas) characterization is presented in Fig2ire 1 the graphical user interface in Figure 14.
RFID reader Antenna Transponder / tag |«— 7 ) p
| ' Reader antenng
‘ 1
PC Microcontroller unit ‘ 3
‘ Transponder
| ;
y \ Mobile
i . [ platform
Motor driver Position sensor | 4
| Reference
l T | position detecto
| Stepper motor, - .
Stepper motor Mobile platform — —

Figure 12 Block diagram of the platform for RFID

transponders characterization Figure 13 Implementation of the platform for RFID
systems characterization
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Figure 14 Graphical user interface of the platfdomRFID systems characterization.

146



Constanta Maritime University Annals

Year XVI, Vol.24

4.3 Experimental results for transponders
characterization

Various transponders for RFID applications at 125

c) Transponder for document identification
(operating at 13.56 MHz) has been measured at 5 cm
(Figure 18) and at 10 cm from antenna (Figure 19).

Fig. 18 shows a characteristic of the transponder

KHz and 13.56 MHZ, with different constructive different than expected (|n the region from _55réeg

approaches and housing (plastic, glass, custonimed
documents identification and also a tag simulatoaye

to +55 degrees), and the explanation found for that
behaviour is related to the presence of a voltagéeelr

been analysed and the characteristics measured argcluded by the transponder manufacturer in the tag
presented below. Gray-shaded domains graphs mark thintegrated circuit (IC). The tag IC is powered frahe

positions where correct reading could not be agtdev

reader antenna field, through the tag antenna)(cHile

a) Transponder operating at 13.56 MHz, embeddedpyrpose of the voltage limiter is to prevent thétage

in a plastic token (being under test in Figure 3 the

results presented in Figure 15.

1.0

0.9 \
0.8 f
07 ,
i
0.4 \
03 f \

0.2
20 40 5&_3

Figure 15 Characteristics obtained for tag andrard

shown in Fig. 13

collected from the tag coil exceeding a predefitiet

in order that the tag IC is not overpowered whea th
transponder is closer to the reader antenna and the
magnetic coupling is higher in such a situation.

A model of a tag with voltage limiter has been
presented by authors in [3] and the simulations
performed with and without limiter demonstrated the
influence of the voltage limiter on the charactigis

Also in order to support this explanation an
experiment has been done using a tag simulator

described in [1pinstead of a real tag. The tag simulator
is not a software simulator, but an electrical micr
controller based device that is able to communicatie

the reader in the same way as a real transpondss, do
and one could be sure that it contained no voltage
limiter. The results obtained with the tag simutadoe
presented in Figure 20 and they are indeed closéhad

b) Glass housing transponder for animallitem W& would normally expect.

identification (operating at 125 KHz) has been meed
at 3 cm (Figure 16) and at 15 cm from antenna (igu
17). One remarks the reduction of the area of corre
reading at 15 cm, compared with the one at 3 cm.

1 0|

Do /
0.8 J
07 f

B 6

0.5

il

0.3

Figure 16 Glass housing transponder for animat/ite
identification placed at 3 cm from antenna.
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Figure 17 Glass housing transponder for animat/ite
identification placed at 15 cm from antenna.
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Figure 18 Transponder for document identification

placed at 5 cm from antenna
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Figure 19 Transponder for document identification
placed at 10 cm from antenna.

The characteristic shown in Figure 19 was taken at

a higher distance from antenna than the one inr€it8
and consequently the limiter was less active at the
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increased distance, while being more active attshor By placing our platform at several positions on the
distance. The effect is that the characteristisgméed in longitudinal axis one can check whether the antenna
Figure 18 shows a dip instead of a peak at maximalcover all orientations as expected. The resultsionét
coupling. from two complementary antennas in the tunnel are
_ presented in Figure 21. It can be seen that theadtnof

N correct reading are complementary, in the sendethiea
- ) angular positions poorly covered by one antenna are
o /A better covered by the other.
0.7

\

0.6|

0.5 /
il \

0.3|

0.2 /
014
ah-sp -4qo-2p fo 2o 4o H0

Figure 20 Angular characteristic obtained with tag

5. CONCLUSIONS

The paper is an overview of the authors’ research
activities and results in this field over the paed years.
The platform presented, with the proposed
customizations, may help system designers in oligin
a thorough exploration of the conditions that would
occur during exploitation, in a manner less affedby
subjectivism and human errors.
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TEACH IT WITH A CLOUD

BARBU ALINA
Constanta Maritime University, Romania
ABSTRACT

The purpose of this paper is to suggest activitieeugh which teachers of Maritime English can h#ipir
students to bridge the gap betwenn the masterjrudtares and the use of language to communicasnimgs in real
situations.

Throughout the history of language teaching, tleorand methods have gone a recurring cycle. And yet
technological progress has taken its toll in thessethat students of EFL have a strong liking thegrnet-based
learning. When it comes to learning Maritime Englibe going gets tough meaning that the task ofteheher is
somewhat made difficult. In order to ease the mdipassing knowledge on to the eager beaver stuafem@aritime
English we have considered appropriate to presettiis paper a newly-formed concept used as a itggiclearning
tool: word clouds. And, as the achievements ofghst cannot but be ignored, we have also focusesoore old-
fashioned methods of teaching specialized vocajpular

Keywords: word clouds, learning techniques, specialized votaty.

1. INTRODUCTION —  WordItOut is another instance of a free cloud
creation tool for teachers.

The need for word clouds in EFL classes has arisen - TagCrowd is a word cloud generator which
from the same contemporary, painstaking reality of produces clean, organized word clouds which
living in a visual society. Everything nowadaysatsout reaffirm the role of this amusing toy turned into
image and the visual imprint it leaves behind logkin a a learning tool
person’s brain. A word cloud may provide studenith w Word clouds are a very useful tool when it conges t

a graphic technique likely to enable them to rememb calling to mind previously read material providirag
concepts, ideas or vocabulary much easier. It is ahelping hand for students revising for examinatioks
powerful tool which improves learning and clears up was but natural, this modern learning tool has
thinking. disadvantages as well, such as prioritizing worgs b

What is more, it helps structuring information, frequency of use whereas key concepts may be eedtlud
better understand, and recall new ideas or wordshée
field of Maritime English teaching there is a sgamt Here is an example of a word cloud on the topic of
need for learning tools as it is quite difficult fdlaritime mooring:

English students to acquire new vocabulary. We have
deemed useful to present in this paper a possibl
approach to teaching specialized vocabulary.

Word clouds are very trendy and really work
wonders for any student who is undeniably very into
apps. There are several sites which provide freed wo
clouds generators. Apart from presenting word ctoasl
a teaching tool, this paper also highlights thegasaf
internet resources in the learning process.

Here is a list of the most visited sites which teas
of EFL use extensively in their work in the clagsro
and beyond:

- VocabGrabber is an amaizingly creative tool 2. TRADITIONAL TEACHING METHODS

which allows students to analyze a group of

words. It analyzes thr text and and generates Obviously, there is nothing new about the ided tha
lists of the most used vocabulary words and communicative ability is the goal of foreign langea
shows how these words are used in context. All learning. What changed is the approach used byé¢esc
you have to do is copy a text from a document Who had to adapt their knowledge to an ever-changin
and paste it into the box then click Grab social environment based on visual aids and prampts
vocabulary. It creates automatically a list of Better still, it goes without saying that old soho
words that can be filtered and saved. Moreover, teaching techniques shall never die. When having to
if you click on any word a snapshot of the teach in EFL classroom an arid topic such as mgpan
Visual Thesaurus will appear together with teacher might find it helpful to use a bingo ganfeeve
definitions of that word, and examples of that the students have to cross out on their handows th
word in the text. appropriate word for a definition that the teachemds

engine

appe
heaving
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out loud. The old-fashioned matching columns eserci
or the brainstorming technique might serve thehiar
purpose as well.

The necessary information to build up these
exercises goes as follows:

mooring
hawser

mooring
anchor

mooring
bitts

mooring block

mooring
fittings

mooring
bollards

mooring fees

mooring
fasi

mooring
bridle

/

mooring
chock

\

mooring
chain

mooring
cleat

moorin
g buoy

Mooring

Definition: The act of bringing a vessel to a coetpl
stop in a relatively protected coastal area in sach
fashion that it can be sailed away again in leas thne
week’s time by the same number of people who moored
it without heavy equipment; an arrangement for sagu

a vessel to a mooring buoy or a pier; an anchor or
weight, permanently attached to the sea floor, veith
buoy going to the surface, used to hold the boa in
certain area.

Mooring anchor

Definition: A second or extra anchor used for hoida
ship at her mooring.

Mooring bitt

Definition: A strong pair of iron, steel or woodgosts

on a ship's deck, around which ropes or cables are

wound and held fast.

M ooring buoy

Definition: A buoy secured to a permanent anchaksu
deeply into the bottom.

Mooring dolphin

Definition: A structure that supports fittings tchigh a
vessel's mooring lines are secured.

Moaoring line

Definition: Any hawser by which a vessel is secuied
dock or mooring. It may be made of natural material
(manila), synthetics, (polypropylene), or wire. l&nd
certain circumstances the anchor chain is detafrioead
the anchor and a section of that is used to sethae
vessel.

Moaooring pipe

Definition: A casting which prevents chafing of niog
lines passing through bulwark plating.

Mooring rings

Definition: The rings by which the chain is attadh®
large stones used for moorings. Sometimes the tiats
hold these rings pass clean through the stone,aamd
secured underneath, but a more secure plan thansthi
known as a Lewi$/ oorings

Definition: The place where a vessel is moored.oAls
anchors with chains and bridles laid in riversrfoen-of-
war to ride by.
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Single buoy mooring

Definition: A large buoy, design to be anchored
permanently at sea, to which large ships can beedoo
Single mooring point

Definition: Tanker terminal using a single buoyfieed
structure to fasten the vessel and carry out cargo
operations. The ship can swing freely around thiatp
M oor

Definition: To secure a ship in position by tworoore
anchors and cables. To attach a vessel to a buoy, o
buoys. To secure a vessel by attaching ropes itiqgres
ashore.

Moor a ship
auarte
to
moor
head to moor along
the quay
to
moor , to rr;]oor at
anchor
head to moor to
fore and aft moor

fora

Definition: Lay out anchors of a ship in such a mamas
she may most conveniently ride with safety.

Moor to

Definition: To secure a ship by more than one cable

M oor age

Definition: Charges assessed for mooring a vessa| t

pier or wharf.

Mooring

Definition: The act of bringing a vessel to a coetpl
stop in a relatively protected coastal area in sach
fashion that it can be sailed away again in leas thne
week's time by the same number of people who moored
it without heavy equipment; an arrangement for sagu

a vessel to a mooring buoy or a pier; an anchor or
weight, permanently attached to the sea floor, veith
buoy going to the surface, used to hold the boaa in
certain area.

Unmoored

Definition: With anchors a-weigh. A vessel is aksaid

to be "unmoored" when she is riding to a singlehanc
as to be moored two anchors must be down, or sts mu
be fast to a permanent mooring.

Another interesting example that greatly appeals to
students is the woranchor.
Starting from the definition of the wordnchor which
brings about new information such as the fact ithedn
be used figuratively (someone who reads the newa on
television news broadcast is called a an anchon (ona
woman)) the teacher may then follow up with a daagr
presenting the various collocations with the noun
anchor.
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( \ sujects may revolve around the idea of safety, for
ANCHOR instance; sedttp://www.seahealth.dkVooring — Do it
safely, a pdf document rich in visual resourcesqoer
\ ) for communicative goals in EFL classes)
Guessing games are the simplest and most well-
I | known activities in which one individual or groups
anchor ball (" anchor billboard/ ) anchor watch/ discovers and item of information known to anotfmar
anchor bend/ anchor ice/ anchor roller/ | h t h |
anchor buoy/ anchor light/ anchor position/ Onyt e _eac er-) . .
agchorclzing Gty e/ Ehchopel In this respect, a most precious and useful tegchin
anchor warp anchor windlass N ! A
\_ ) and learning tool is the Quizlet — a free prograom f

bothe students and teachers where one can crestefse
Similarly, in the case of the woahchor, the flashcards, practise pronunciation, and creates tast
manner of displaying the lexical field is of utmost order to assess progress.
importance. Last but not least, humour might be perfectly
One possible approach is to present first a set offunctional in learning a language in general, amdne
nouns (ball, bend, buoy, chain, ice, light, line, windlass maritime English in particular.

etc) and ask the students to find a connection gmon Humour activates motivation and directs attention,

them. Besides the fact that they belong to thetimsi  but it can also be used in other events as weein fr

field, they all collocate with the worahchor. stimulating recall to enhancing retention to elingt
Another appealing manner of presentation might be performance and providing feedback.

the usage of pictures in a drag and match gaméen t While students learning English in America

board. frequently find much to laugh at with their new
Example: American friends, the structured humour of jokes
anchor + ball = remains very difficult to unbderstand, as there soe

many ways to miss the point of a joke.

Background information might be necessary in
order to fully understand a joke. Certain subjeaxften
cause laughter among americans whereas those subjec
may not be laughed at in our country.

The task of the teacher shall then be to clarigy th

Regarding the difficult task of teaching specialize PUnS and explain the butts.

vocabulary, good teachers today, as in the pattwo Example: _
the so-called cognitive-code theory, that is, tiuctive A young naval student was being put through the
presentation of a linguistic item or category, witlsks =~ Pac€s by an old sea captain.
and activities that will lead to habit formationfeatures What would you do if a sudden storm sprang up on
of pronunciation, morphology, and syntax — whicti,wi e s"tarboard? o _
in turn, lead to fluency and accuracy. "Throw out an anchor, Sir, the student replied.

By loosening control and encouraging students to What would you do if another storm sprang up

emit spontaneous utterances from the repertoirthef aft?"" .

linguistic items they have stored in their memaqrigsod "Throyv out another anchor, sir.

teachers have always led their students to the &ind And if another terrific storm sprang up forward,
interaction and communication in class that duptisa What would you do then?” asked the captain.
communication in the real world. Today, howevee th "Throw out another anchor, sir. _
majority of teachers focus more specifically oriab Hold on,” said the”captaln. Where are you getting
communication as the major objective of language &l those anchors from?

teaching. "From the same place you're getting your storms,
Certainly, there is nothing new about the idea that sir.” L. . .
communicative ability is the goal of foreign langea Similarly, we may use a funny picture for teaching

learning. What is new is that teachers now paynige ~ PUrPoses, such as describing objects in orderdotise
to both the structural and functional aspects oflmge, ~ 2diectives:
combining these in a more complete communicative
view.

In the first stage, learners are exposed to s@nati
where they wuse their language resources for
communicating meaning. In the case of word clohis t
will be achieved starting from mere words presernited
context and guessing their meaning.

In the second stage, learners use language togonve
an intended meaning effectively in a specific dibra

In order to make students wish to communicats, it i
necassary to bring interesting subjects of contiersén
the classroom (in the case of the topicnudoring the
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4. CONCLUSIONS The many internet-based resources are a must for
present-day teachers who find themselves compédled
We have witnessed over the past decade aconvey their knowledge by means of modern techiique
significant change in attitude to language teackand Our EFL classes are now shaped by ppts, apps, jpgs,
learning. The factors that have brought it aboet tao tweets, or whatapps. Be it as it may, as the uténgaal
numerous to be listed exhaustively. remains the acquisition of the international largguaf
As a result, language teaching has become moristieal communication — English.
in terms of what teachers and learners can actually
achieve within the framework of a foreign language 5. REFERENCES
course, including a limited number of classes peeky
and also relevant as to the aims and objectivethef [1] BIBICESCU, GH. (coordonator)l.exicon maritim
language course being taught/ attended. englez-roméankditura Stiintifici, Bucuresti, 1971
What modern methodologists try to pint out is the [2] KLUIJVEN, VAN P., (2003), Thelnternational
fact that if knowledge of use must necessarily udel Maritime Language Programme (IMLPRotterdam, the

knowledge of usage, the reverse is not the case. Netherlands

Teaching approaches emphasize the central role of3] LOGIE, C., E. VIVERS, A. NISBET (1998Marlins

language as a social phenomenon. English for Seafarers, Study PackMarlins, Edinburgh
Communicative competence must go hand in hand[4] Nisbet, A. & A. W. Kutz & C. Logie (1997Marlins

with global education as we are all citizens ofwweld. English for Seafarers,Study Pack 1, Marligslinburgh

Bilingualism and biculturalism are not sufficienorf [5] URIBE-ECHEVARRIA, J & R. SANCHEZ (1997 ),

living and participating in today’s interdependevarld. Nautical English I,

It is our responsibility as teachers and educators [6] TOACA, ION.A., Dictionar Maritim Tematic
prepare our learners to cope not only with the eerl  Englez-RoméarEditura Muntenia, 2003
universal problems and behaviours but with its many
ethnic and cultural systems. Webography:
At present, students are keen on learning fast andwww.maritimedictionary.org
have a feeling of immediate gratification in thexse of www.quizlet.com
being able to be part of a communicative process. http://www.seahealth.dk/
http://www.jokebuddha.com
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EXPRESSIONS MOULDED IN BRITISH AND RESTORED IN
AMERICAN WORDYARDS

GEORGESCU MIRCEA
Constanta Maritime University, Romania
ABSTRACT

Since neither the Indians nor the War of Indepeoddmrought about changes in the total stock of wandd
idiomatic combinations of their language, BritisikdaAmerican have kept a very close associatiormRte time of the
first passengers disembarking from the May Flowgrresent day cross-Atlantic tweetings, ‘the twtams divided by
one common language’ countries have shared ingkeldpment of English lexis. Many words and phrasesl in the
USA have retained Elizabethan English meaningsoatth some have been jettisoned in the Mother Cpuf
course, there are many American phrases which hatdeen imported by other countries; for examjd&d-pipe
cinch (an absolute certaintylt's a lead-pipe cinch they'll be thgreand 'presto chango(a sudden change or
transformation, as a magic trick in which one objappears to be suddenly transformed into another)widely
understood in the US, but would receive puzzle#ddno other countries.

The purpose of this paper is to see what idiomsthedr characteristics and classification and, bag not least, to
find Romanian idioms that have the same meanirnbase used in the English-speaking world.

Keywords: communication, idioms, particular meanings, degfegpaqueness

1. INTRODUCTION not allow the syntactic variability displayed ineér
sequences of words. Operations such as passives,

In all languages words tend to get together ingehu internal modifications and topicalization cannotcuc
number of ways and patterns. This universal tengdefic  with the idiomatic meaning being retained. Idionme, a
words occurring repeatedly in the same clustecsilied therefore, syntagmatically and paradigmaticallyeéix
‘constructual tendency’ (Kjellmer, 1994). (Moon, 1998). In addition to these criteria, it Haeen

The literal meanings of the individual words of a observed that idioms belong to an informal regjsted
phrase are of secondary importance and the empisasis they are figurative or metaphorical in meaning. yrhee
wholly put on the meaning of the whole word cluster  more often than not untranslatable (Fernando, 1994)
idiomatic expressions. Hence idioms have two levels
separate words put together, and a meaning asgie sin 3. GRADING BASED ON DEGREE OF
unit. Thus the meaning of the whole is figurativel ain INTELLIGIBILITY
most of the cases, commonly known.

The idiomatic structures of a language also reflect One of the simplest ways of grading idiomaticity is
the culture where the language is spoken. Idiones ar to classify idioms based on the semantic intelligjoof
very widely used in spoken language, and many afaus their meaning. Basically, this means that the diter
not always even notice when we are using an idiom.expression of a word string is compared to itsrigitic

However, they occur in poetry and literature, t¥ou meaning. In other words, it is a matter of how

will find examples of idioms originating from transparent or opaque they are. A change from wthite

Shakespeare or the Bible. black was proposed by Fernando (1994) and the
following classes of expressions were found: transipt,

2. APPROACHES TO DEFINING IDIOMS semi-transparent, semi-opaque and opaque. For aach

the four stages a number of expressions will bergiv
All the researchers who studied idioms agree thattogether with the meaning, and, sometimes the rorigi
they are strings of words, which, put together, mea when itis an eye catcher.
something different from the individual words whbey
stand alone. In order to define idioms it is impemto 3.1 transparent
identify the characteristics that make them soedéfiit
from the rest of expressions. These are not idioms at all, they only have a diter
The idioms share some features that separate ther€aning.
from literal expressions, and they are both seroaamd as easy as pie
syntactic. The first is semantic opacity, or whas lsome ~ Meaning: Very easy.
to be known as ‘noncompositionality’, the fact thae  Origin: One of the many similes in English that @ake
meaning of an idiom cannot be deduced from a sum ofform as X as'Y
the meanings of its parts; in this sense, the measfian ~ Don‘t die like | did.
idiom is ‘not motivated’ (Bussman, 1996). The saton Meaning don't waste your life
criterion relates to the apparent morphological and Origin: George Best (1946 - 2005) was famous nd¢ on
transformational deficiencies of idioms, since trdy  for his football talent, but also for his womangiand
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drinking - the latter of these preoccupations whas t
cause of his death.

fish or cut bait

Meaning: it means 'either get to work in a prodecti
manner or do something else and let someone eldé. wo

Back to the drawing board
Meaning: Start again on a new design or plan dfter
failure of an earlier attempt.

Origin: This term has been used since WWII as alfoc
acceptance that a design has failed and that sonevis
needed.

beauty is only skin deep

Meaning: Physical beauty is superficial.

Origin: Proverb. First used by Sir Thomas Overbury
his poem Wife, 1613: "All the carnal beauty of mifay
is but skin deep."

The same year the poet died of natural death.

fall from grace

Meaning To fall from position of high esteem.
Origin From the BibleGalatians 5:4

failing to plan is planning to fail

Meaning: Literal meaning

3.2semi-transparent

They mark the transit to idioms. The can have exdit
meaning, a figurative meaning or both.

As happy as a clam

Meaning: Very happy and content.

Origin: Why would clams be happy? It has been

Meaning: To have experienced the topic under
discussion, to the point of boredom or complacency.
Origin: This phrase began life in the early 197@sthe
short form 'been there', which had the same meaasng
'been there, done that'.

don't change horses in midstream
Meaning: Don't change your leader or your basic
position when part-way through a campaign or aqutoj

Origin: From a speech by Abraham Lincoln.
3.4 opaque

Idioms whose literal meaning is unintelligible.
even at the turning of the tide

Meaning: Normally the phrase is used to denote some
change from a previously stable course of evente T
‘turning of the tide' is literally the change oéttide from
incoming to outgoing, or vice-versa.

Origin: From Shakespeardtenry V.

Batten down the hatches

Meaning: Prepare for trouble.

Origin: Lost in the days of sail, but Bob Dylan sse
one of his songs the lines:

They battened down the hatches

But the hatches wouldn't hold.

On your beam ends

Meaning: Hard up; in a bad situation.

Origin: The beams here are the horizontal transvers
timbers of ships. This nautical phrase came abatht w
the allusion to the danger of imminent capsizeh#é t
beam ends were touching the water.

flotsam and jetsam

suggested that open clams give the appearance oMeaning: Ships' goods which are lost at sea. Asedu

smiling. The derivation is more likely to come frahe
fuller version of the phrase, now rarely heards-Happy
as a clam at high water'. Hide tide is when claresiree
from the attentions of predators;

an arm and a leg

Meaning: A large, possibly exorbitant, amount of
money.

Origin: In this case the tale is that portrait pefs used
to charge more for larger paintings and that a reeadl
shoulders painting was the cheapest option, foltbine
price by one which included arms and finally thp td
the range 'legs and all' portrait. ... thinks thenggruth
in that story.

a sledgehammer to crack a nut

figuratively in non-nautical contexts to meamdds and
ends bits and pieces

Origin: there's a simple mnemonic that helps digtish
flotsam from jetsam. flotsam (or floatsome) arestho
items which are floating as a consequence of thierac
of the sea. jetsam are those which have beenojettis
by a ship's crew (although that may float too afrse).

Bag and baggage

Meaning: All of one's possessions.

Origin: The phrase is of military origin. '‘Bag and
baggage' referred to the entire property of an aamy
that of the soldiers in it. To 'retire bag and g
meant to beat an honourable retreat, surrendering
nothing. These days, to ‘leave bag and baggageismea

Meaning: to use disproportionate force or expemse t just to clear out of a property, leaving nothindniel.

overcome a minor problem.

Origin: Sledgehammers are large iron hammers which
were first used in England in the 15th centuryedgk'
was the original name of this form of hammer; so
'sledgehammer’ is something of a tautology.

beggars can't be choosers

Meaning: People with no other options must be aunte
with what is offered.

3.3 semi-opaque
These are idioms because it is not easy to dedade s

literal meaning is odd.
been there, done that
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A shot in the arm
Meaning: A stimulus.

Origin: This expression derives from the invigongti
effect of injecting drugs. A shot is of course U&nhg for
an injection, either of a narcotic or medicinal giru
Nowadays it got another meaning, as in the follgwin
example: More foreign investments can give econamy
shot in the arm.

all singing, all dancing

Meaning: Full of verve and vitality; more recentlyith
many features or attributes.

origin: from the advertising of musical films.
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barking up the wrong tree
Meaning: making a mistake or a false assumption in
something you are trying to achieve.

Origin: The allusion is to hunting dogs barkingthe
bottom of trees where they mistakenly think theiaqy
is hiding.

the living daylights
Meaning: A person's eyes; more recently, the tfed
or consciousness.

Origin: Unknown, but the release of the 1987 filihe
Living Daylights,the fifteenth in the James Bond series,
reawakened usage of this old phrase.

backroom boy

Meaning: One who works in anonymity in an
organization while others take on more public roles
Origin: First used to describe the anonymous tesans
and scientists who worked behind the scenes irutie
during World War Two.

back-seat driver

Meaning: Someone who criticizes from the side lides
newspaper offered this excellent definition: "A baeat
driver is the pest who sits on the rear cushiors mibtor
car and tells the driver what to do. He issuestaofo
instructions, gives a lot of advice, offers no eofl
criticism. And doesn't do a bit of work."

Origin: Throughout the 20th century U.S. fire
departments used large articulated ladder truckesé&
had both front and rear-wheel steering to enaldddhg
vehicles to turn in city streets.

make a bee-line for

Meaning: Go directly towards.

Origin: The phrase derives from the behaviour cdshe
When a forager bee finds a source of nectar irmetto
the hive and communicates its location to the obiess,
using a display called th&/aggle DanceThe other bees
are then able to fly directly to the source of teetar,
that is, 'make a beeline' for it.

the bee's knees

Meaning: Excellent - the highest quality.

Origin 1. Bees carry pollen back to the hive inssao
their legs. It is tempting to explain this phrasealiuding

to the concentrated goodness to be found arourek's b
knee.

2. It is also sometimes said to be a corruption of
'business’, but there's no evidence to support that

bet your bottom dollar

Meaning: bet your last coin.

blonde bombshell
Meaning A glamorous blonde.

buckle down

Meaning: Apply oneself to hard work. (eXpu should
buckle down to improve your score

a bunch of fives

Meaning: A fist. The fives are the five fingers.
butterfingers

Meaning A name playfully applied to someone whdsfai
to catch a ball or lets something slip from theigérs
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carte blanche
Meaning: Having free rein to choose whatever coaofse
action you want.

Origin: From the French, meaning 'white (or blank)
paper' - the military term for surrender.

damp squib

Meaning: Something that fails ignominiously to shti
expectations; an anti-climax, a disappointment.
Origin: A squib is a form of firework, usually cylirical
in shape with a paper fuse at one end, which pesvid
mild explosion - think 'dynamite lite'. Clearlyrdiworks
work when they are dry, not damp.

dead cat bounce

Meaning: A small and temporary recovery in a firiahc
market following a large fall.

Origin: When a financial market suffers a consistah
traders attempt to detect when prices are at lineist
and then buy stocks hoping for a bargain. If they too
soon prices may rise temporarily but then declyara
This is called the dead cat bounce.

dead from the neck up

Meaning: stupid; dull;

dead to the world

Meaning:

1. a dramatic way of explaining the status of besag
overworked, stressed out, sleep deprived, andiinga
so much schoolwork that a person feels forceddezi
all social interactions for a while.

2. sound asleep or unconscious, asThe alarm clock
went off but Joseph was dead to the world

3. alcohol intoxicated.By midnight almost everybody
was dead to the world.

Never take the expression literally.

dead ringer

Meaning: An exact duplicate.

Origin: A ringer is a horse substituted for another of
similar appearance in order to defraud the bookies.
Coming more up to date we have 'car ringing', whsch
the replacing of the identification numbers on alest
car with those from a genuine (usually scrappedjole
die-hard

Meaning: A person who holds stubbornly to a minorit
view, in defiance of the circumstances.

(The title of the 1988 filmDie Hard was chosen to
signify both the 'hardness’, that is, toughnessheflead
character and the difficulty that he and the bagsgwad

in killing each other.)

dock your pay

Meaning: Make a deduction from a person's pay.
Origin: Ships may be docked by bringing into an
anchorage or resting place'. The docking of pay is
altogether different. That relates to the Old Estygli
'dock’ - 'to cut short, particularly of the hairtail of an
animal'.

don't go there

Meaning: Don't bring that up; don't broach thati¢ol
don't want to discuss that.
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don't keep a dog and bark yourself This coy language, which feigns innocence but digtua

Meaning: Don't pay someone to do a task anddloein emphasizes illegality by using a phrase that isrresi

yourself. for illegal dealing, is similar to The Godfathees offer

draw a blank he can't refuse’.

Meaning: Tofail to recall a memory or fail in some

speculative effort. 4. CONCLUSIONS

Drop in the bucket

Meaning: A very small portion of the whole. The meaning of idioms is not the sum of their &ter

Origin: The Bible Isaiah component, but idioms have the literal realizatama
surface representation which comprises the figuegati

eat my hat and idiomatic meaning. Hence, there is a link betwe

Meaning: A display of confidence in a particular the surface representation and the idiomatic meanin

outcome; for example, 'She's always late. If ste et Idioms are words put together, stored as a singig *

train I'll eat my hat'. word’(Wray, 2000)The literal realization of idioms may

seem oddly or illogically constructed, syntactigaill-

_ ) ) formed, or ‘ungrammatical’, because idioms are rofte
Meaning: Conveying an untrue version of events by relics of former, older language, the syntactiarfsrof
leaving out the important facts. A euphemism fandy  which have disappeared throughout time. They &e |i
in short. general purpose ships, they can carry several tgpes
excuse my French cargo, but some of i_t might prove dangerqus. [fdaaom
does not get any ‘likes’ or not enough, it can sih&
5hip, or stay afloat with a different meaning.

economical with the truth

Meaning: Please forgive my swearing.

Origin: A coy phrase used when someone who has use
a swear-word attempts to pass it off as French. The
coyness comes from the fact that both the speahkeér a
listener are of course well aware the swear-word is
indeed English.
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fall guy Linguistics, vol. 21, no. 4. Dec.

Meaning: A scapegoat; one who takes on the
responsibilities or workload of others. Here ‘fadl'used
with the criminal slang meaning of 'arrest' or ipérin
prison'. More recently, it has also come to megeraon
who is easily duped or outmanoeuvred.
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Meaning: A euphemism for 'acquired illegally'.

Origin: When anyone accounts for their possessfamo

article by saying it 'fell off the back of a truckiey may

be assumed not to be its legal owner - that is,stolen.
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ABSTRACT

This article focuses on the features of maritimagieeering) English in terms of EST (English forie3ce and
Technology) and on the specific needs of studefnsSd, i.e. maritime (engineering) English alonghateachers’ role
in integrating general English vocabulary in ESTritiae (engineering) English classes. As far asirit(maritime)
engineers are regarded, English teachers needdotkeir boat carefully in order to meet the siieoieeds of students
of EST, a subfield of ESP (English for Specific pases). Maritime (engineering) English involvesibageneral
English proficiency prior to the study of speciatizvocabulary. It is a teacher’s task to assistesits in attaining the

linguistic skills they need in their future profass

Keywords: ESP, EST, maritime English, engineering Eng

1 INTRODUCTION
Irrespective if one learns English for general
purposes or for occupational ones, vocabulary

acquisition is the most important part in the léagn
process, given the fact that no proper communioatio
a foreign language is possible without words. Asds
future (marine) engineers are regarded, Englisthexa
need to steer their boat carefully in order to mibet
specific needs of students of EST (English for Soge
and Technology), a subfield of ESP (English for &
Purposes).

This article focuses on the features of maritime
(engineering) English in terms of EST and on the
specific needs of students of EST, i.e. maritime
(engineering) English along with teachers’ role in
integrating general English vocabulary in EST/niauét
(engineering) English classes.

The category concerned with the research and
teaching of the language of specific subject msitter
English is referred to as English for Specific Rasgs.
Numerous authors, scientists and

researchers have

lishrjitm@e English teachers, linguistic skills.

2. ESP CLASSIFICATION
Dudley-Evans and St John [3] stressed that beside
student needs, ESP focused on the language offispeci

disciplines. Furthermore, they added the variable
characteristic of an ESP specific methodology &gbin
some cases. Accordingly, their definition of ESBd®as
follows:

“1. Absolute characteristics:

- ESP is designed to meet specific needs of the
learner;

- ESP makes use of the underlying methodology
and activities of the disciplines it serves;

- ESP is centred on the language (grammar, lexis,
register) skills, discourse and genres appropt@atbese
activities.

2. Variable characteristics

- ESP may be related to or designed for specific
disciplines;

- ESP may use, in specific teaching situations, a
different methodology from that of general English;

- ESP is likely to be designed for adult learners,

defined, classified and approached ESP from variouseither at tertiary level institution or in a profémal

perspectives throughout
existence.

In defining ESP, Hutchinson and Waters [1]
emphasised the similar characteristics of ESP ilegrn
and general English. They see ESP “as an approath,
as a product” and the key element in their debnitis
the learner's need. ESP is more “an approach to
language learning, which is based on learner ndeati
“a particular kind of language or methodology”. lden
it is not the teaching methodology or the languidoge is
significant in ESP, but the student’s needs andsgard
this should be the basis of ESP classes. Robing@h’s
definition of needs refers to what learners “hawebé
able to do at the end of their language course”.
Accordingly, ESP is a target-oriented training @ex
based on needs analysis. Thus, two of the mainresat
of ESP are that ESP courses are devised for alyclear
defined time period and students are more likeljpéo
adults.

its almost fifty years of
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work situation. It could, however, be used for teas at
secondary school level;

- ESP is generally designed for intermediate or
advanced students. Most ESP courses assume basic
knowledge of the language system, but it can bel use
with beginners.”

Moreover, the difference between ESP and general
English teaching is not so much the specificity of
language, but rather the specific needs of people
attending these courses.

General English and ESP are divergent not only in
the nature of the student but also in the goata€hing.
While general English focuses on all four languskjéls
(reading, writing, listening and speaking are sigggbto
be stressed upon to the same extent), ESP depertds o
needs analysis to determine which skills are thestmo
relevant for the students and syllabi thereof asighed
accordingly. Engineers, for example, need to be &bl
convey ideas effectively, comprehensibly and
influentially both in writing and orally, so the
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communication skills should prevail over all théhext
skills.
3. ABILITIESCLASSIFICATION
Consistent with the characteristics of ESP or BBT i
our case, other authors, among whom Gatehouse [4]
have identified the abilities necessary for sudcgss
professional activities of future engineers:
the ability to wuse informal language
communicate effectively, regardless of the occupeti
context;

- the ability to use the particular jargon of the
specific occupational context;

- the ability to use a more generalized set of

to

and allows them to make use of the English thesaaly
know to learn even more English, which will everia
turn out to be an incentive for their interactiofthin
multinational crews and self-confidence in dealwith
specialised texts.

4. EST VOCABULARY CLASSIFICATION

Just like general English vocabulary, EST
vocabulary can also be divided into active and igass
Active vocabulary is the one that a speaker orewrig

able to use, whereas passive vocabulary is thetrate

can be only recognised and understood without being
mastered enough to be used. Both active and passive
vocabulary can be additionally subdivided dependog

academic skills, such as carrying out research andthe pertaining oral and written skills. Neverthsles

responding to reports or memoranda.

EST lecturers need to be aware that vocabulary
teaching and learning do not play the leading ipastich
skills that require an advanced level of language
proficiency. Moreover, in many cases, intermediate
students are not fluent enough in English to be abl
focus on how to organise and structure documetitgy us
the rhetorical patterns used in scientific and
technological written texts. Instead, they need emor
basic language training. In this case, teacheisngfish
for science and technology need to pay attentiothéo
first two abilities almost entirely. First, they @ to
improve the students’ level of general English whil
teaching them more specialised communication skills

In terms of maritime English and especially in
matters of communication at see, be it ship-to/ship-
to-shore or onboard communication in a multinationa
crew, it is important to admit that students whoéha
already dealt in high school with a lot of gramnaad
general vocabulary will not improve their
communicative competence in maritime English
significantly by studying more of the same. Actyall
they need to develop their lexical awareness aed th
ability to combine individual words they are faraili
with (e.g. rod, enging into word combinations (e.qg.
connecting rod, engine bedplatén this way, they will
be able to attain genuine fluency and improve laggu
processing. Maritime English as a subfield of ESP o
better yet EST is focused more on language in an
occupational context than on teaching/learninguistic
and grammar structures. Maritime (engineering) Bhgl
is taught as a constituent part of a particularjesttb
matter area significant to its learners. This carabon
of English and EST proves to be very motivating for
students because they have the opportunity to apipdy
they learn in maritime English classes to their anaj
field of study. The possibility to use the lingudst
structures in a relevant context supports whatbeen
taught and boosts motivation.

Actually, the “specific’ in ESP stands for the
specific goal of these people to learn English.yTtan
“tackle” maritime English through a relevant domain
that is going to be their field of expertise foettest of
their professional life, which means they will bgleato
apply what they learn in maritime English classes
straightaway in their studies and work. This apphoa
increases the significance of what they learn adestts
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pursuant to the specific context, i.e. the scienté#nd
technical field the speaker has to deal with, sat to
word can fall under a section or another, espacigit
has different meanings.

Robinson [2] classified ESP vocabulary in three
categories according to their semantic ambiguity:

- the super-specialised vocabulary belonging to
each scientific or technical field or subfield. Tkevords
refer to precise concepts; consequently, they have
semantic ambiguity, i.e. every word has a singld an
definite meaning in the scientific or technologidield
under consideration. The meaning corresponds to a
concept which is referred to by a terntaser,
goniometer, embargo, microscopé teacher has to
determine what exactly of this vocabulary to teach.

- general technical and scientific terms that make
the vocabulary used on a large scale, referriragtons,
situations and/or processes common to varioussfiefd
technology or scienceeliable, to improve, to repair,
failure, progressetc. Although part of this lexis may be
basic (if it refers to simple tools or usage instians), it
may also be more intricate - in technology, fotanse,
there are many transverse activities pertainingeteeral
technical domains and which require beyond basic
proficiency in language and vocabulary use. Rolrinso
[2] points out that the semantic ambiguity of tblizss of
words, despite being a little higher than that tfau
specialised terms, remains quite low.

- terms originating in general English. This catggo
of vocabulary is actually on the edge between gdner
English and EST. These words exist and may be osed
an everyday basis and some of them can be encednter
in any type of communication, but most of them are
more frequently used in EST, as they are a comestitaf
EST lexis. Beside that, it is quite impossibledtersome
of them as belonging to a specific field, ecgmputer,
thermometer, videetc. This is the class of the most
ambiguous words since the definite meaning may not
always be instantly detectable even to a studerd wh
knows the word. A simple verb like draw can pose a
problem in itself: a housewife will simplgraw the
curtains, while a ship designer willraw lines on a
drawing board and a lawyer wilraw a deed. Other
examples include words likbeam, draft, (to) charge,
(to) setetc.
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5. MARITIME (ENGINEERING) ENGLISH
ASPART OF ESP WITH ROMANIAN STUDENTS

As showed above and #n Insight into Maritime
English for Engineering Studentfs] also, “strictly
technical words are characterized by the absenegauit
synonyms, e.g. words such esnkshaft or to bunker”’
However, particularly among multinational crew
members, it is highly critical for maritime engimggo
be able to provide words and phrases with similar
meaning in order to make themselves clearly undedst
by their colleagues. For instance, while some efitlare
able to switch between phrases lilkextinguisha fire” or
“put outa fire” or “holds should be ventezhrefully’ or
“[...] thoroughly, mainly because these words are also
used in general English, they should bear in mh t
fact that not just any words or phrases are albgan
There are words that fall under both categories,they
can have both technical and non-technical usaged$Vvo
like iron, force, strength tensionor stresshave the same
meaning in several technical fields.

Specialized technical word combinations play a
more important role in ESP than they do in general
English which is rather more lexically diffuse, tigh by
no means less significant. It is just that it takegreat
amount of practice for non-native speakers of Ehgio
become fluent in this respect and to know theserédmo
often than not) contextually triggered phrases bgrh
Thus, as far as general English is concerned, Riaman
students come to find out that the Romanian phaada
un exameris translated into English Ity take an exam
not *to “give” an examanda lua un examers to pass
an examnot*to “take” an exam Likewise, in maritime
English a shipmakes waterwhile in Romanian she
“takes” wateri.e. nava ia ag.

Due to their scarce knowledge or perhaps to mere
ignorance of the special field they are going taknio,

burnen which can prove rather difficult to understand
and use if enough attention is not paid. By sedhey
contexts and collocates, the learners can get ahmuc
better idea of the use of a word than they woulieae

by merely looking it up in the dictionary.” This vghy it

is not only practical and useful but extremely intpot

for them to have access to genuine engineering text
during their studies of ESP. Their exposure to the
context in which they are going to make use ofrthei
engineering English skills enables them to enhadhei
ability to read and produce a linguistically acd¢arand
relevant discourse in their specific occupatiomaha

6. THE ROLE OF ESP TEACHERS

ESP teachers in turn need to gain a good insight
into various professional fields and related domain
thereof in order to enhance their understandinghef
vocabulary they teach and to constantly upgradé the
knowledge. Worldwide, teachers select teaching
materials based on their availability. Moreover tenals
have an influence on the content of the course.
Frequently, this also serves as an argumentatioarfd
explanation of the use of the same syllabus over th
years with different generations of students. Gndther
hand, in some universities lecturers depend oraicert
materials and are required to teach the same t@ios

the same old books over and over again. Theorltical
there is nothing wrong with using the same materigal
we speak, for instance, of using the same text or
audio/video aid to develop reading or listening
comprehension skills. As for the lexis, it is nast the
vocabulary per se, but the content and information
provides that needs to be accurate and coherelnttingt
present-day technology. Based on my personal
experience as a maritime engineering English lectur
know it for a fact that concepts and things thaséd to

some present-day students tend to associate generatach 15 years ago have become obsolete in the ever

English words likelist with familiar translations like
lista instead of the correct technical tercanarisire
When confronted, most of them admit they have maid
what canarisire actually means, let alone the shipping
meaning of the English worist. Even more frustrating
is it for EST teachers to find out that there arelents
who do not simply bother to filter the “informatibn
before they come up with translations suclzasarisire
(i.e. saccharifying only because it sounds similar to the
Romanian canarisire  Another problem is posed by
words likeforecastle /$uksl/ Although they are advised
of the correct pronunciation, most students rejgiaad a
compound word (fore-castle) and treat is as such.
Speaking of unfortunate word association they make,
they mistake this one for the Romanieaste] i.e. the
equivalent ofcastle I, personally, have come to the
conclusion that the only hope for them to pronouiice
correctly is for them to sail on board vessels witbws
made up of native speakers of English.

“Engineering English is well known for its passive
verbs (e.g. Auxiliary engines, together with altors,
are mountedon a common bedplate aade installedon
shock absorbers.), abbreviated relatiiean@l-operated
device electronics capable of self-repairlong noun
groups fresh water cooling pumpsoil-fired boiler
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developing world of marine engineering. Hence, not
only do EST teachers have to learn the specialised
vocabulary but they need to keep a permanent dontac
with specialists in the field (in our case, with nma
engineers) so as to convey up-to-date knowleddglecio
students.

Beside that, it is part of their job to raise stoude
awareness of the necessity of ESP and of its
interdependence of, and causal connection with the
entire maritime field. A huge drawback in this eadaur
is that the ESP syllabus is not always consistéttit tlve
syllabi in the subject matter areas that studera@mn.

For first-year students it is a little disheartento take in
such a great amount of information: they have tal de
both with the basics of seamanship in their mother
tongue and to learn the equivalent English terme T
latter, of course, is the case for students througtheir
entire academic schooling time, as later on theyfaced
with engineering English. It is just that the impaca bit
stronger with junior students. Here is where EST
lecturers step in and play a significant role irefiag
students focused on the importance of maritime iEhgl
for their future career. Apart from this role, thacs are
the ones who design and organise the course, st a
students in their efforts, give them feedback oeirth
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progress, help them identify problems and find sohs
involving the skills they need to focus on.

7. THE ROLE OF ESP STUDENTS

Students’ role now in maritime (engineering)
English classes is to develop their English languag
skills so as to reflect their mother tongue knowkednd
skills. From this point of view, maritime English
becomes a very powerful tool for them to attairaam.

Alongside the teacher, students themselves have a

role to play in ESP classes. When choosing their
professional path, most of them have already gatlea

of what the life of seafarers is like. As for therRanian
maritime students, especially in the cities on Biack
Sea coast, many of them have relatives and frigrus

go at sea, irrespective of rank and working placethey
are quite familiar with this environment. Consedlign
they come to maritime English classes with a pescis
interest for learning, a certain degree of subjeatter
knowledge and well-built learning goals and stregeg
Having a clear orientation of their education todvar
certain field, they regard the English training as
complement to their orientation. The process ohigai
subject matter knowledge makes it easier for them t
identify a genuine context for the specialised \dary

of ESP classes. Youth and adults must work a little
harder than children to acquire a new language thmit
skills they carry along to the task helps themreaore
efficiently and sometimes even faster. Althoughirthe
English may be quite limited at times, the language
learning capabilities of youth and adults in ES&ssks
are tremendous. They constantly enrich their kndgde
and vocabulary and become more fluent in their dosna
while also adapting their linguistic behaviour tewn
roles and new circumstances.

Of course, a good teacher will never discontinue
teaching general English along with maritime Erglifs
placement tests show certain gaps in students’
knowledge, that have to be coped with before cagryi
on to a higher level. Maritime (engineering) Eniglis
teachers shall always bear in mind that they teach
English as a foreign language, so they need tqiate
general English in the EST teaching process, irmotol
help students achieve proficiency.
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8. CONCLUSIONS

In conclusion, maritime (engineering) English as a
subfield of ESP, or more precisely of EST, involves
basic general English proficiency prior to the gtuaf
specialized vocabulary. It is a teacher’s task geist
students in attaining the linguistic skills theyedein
their future profession.

The aim of this article has been to highlight the
manner in which a teacher needs to be able to weave
general English into EST based on the classificatib
EST vocabulary and on the abilities necessary for
successful professional activities of future marine
engineers.
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ABSTRACT

This article is aimed to provide various mannersvhiich to reach the same goal, i.e. to embed geamglish
grammar and vocabulary in maritime (engineeringylish classes. Research has revealed that almifsbtthe
accidents at sea are due to poor knowledge of imariEnglish. Hence, it is quite a challenge for itmae English
lecturers to know what and, more importantly, hawt¢ach future maritime engineers. It is vital &k seafarers,
regardless of their rank on board, to be able toraanicate in English. As for marine engineers, jilist deck officers,
they need to master all four skills even if, depegdn the circumstances, some skills may prevaihzes. Therefore,
it is desirable for them to convey coherent andesofe messages about their work, both orally anariiing.

Keywords: maritime English, engineering English, general Esigl maritime English teachers, marine engineers.

1 INTRODUCTION

“The term Engineeringis derived from the Latin
ingenium meaningclevernesandingeniare meaningo
contrive, devise

Engineeringis a broad discipline which is often
broken down into several sub-disciplines.
disciplines concern themselves with differing areds
engineering work. Although initially an engineer llwi
usually be trained in a specific discipline, thrbagt an

engineer's career the engineer may become multi-architects.

disciplined, having worked in several of the oudtin
areas. Engineering is often characterized as hdeing
main branches:

Chemical engineering — The application of physics,
chemistry, biology, and engineering principles naey
to carry out chemical processes on a commercidé sca
such as petroleum refining, microfabrication,
fermentation, and biomolecule production.

Civil engineering — The design and construction of
public and private works, such as infrastructumgp(ats,
roads,
bridges, dams, and buildings.

Electrical engineering — The design, study and
manufacture of various electrical and electronistemys,
such as electrical circuits, generators,
electromagnetic/electromechanical devices, eleittron
devices, electronic circuits, optical fibers, opéntronic

devices, computer systems,
instrumentation, controls, and electronics.
Mechanical engineering — The design and

manufacture of physical or mechanical systems, ssch
power and energy systems, aerospace/aircraft pimduc
weapon systems, transportation products,

railways, water supply and treatment etc.),

motors,

engines,

include mechanical engineering, electrical engiimegr
electronic engineering, and computer science, ® th
development, design, operation and maintenance of
watercraft propulsion and also on-board systems and
oceanographic technology, not limited to just poaed
propulsion plants, machinery, piping, automatiord an

These control systems etc. for marine vehicles of anydKike

surface ships, submarines etc..

The purely mechanical ship operation aspect of
marine engineering has some relationship with naval
However, whereas naval architects are
concerned with the overall design of the ship atsd i
propulsion through the watemarine engineersare
focused towards the main propulsion plant, the pmge
and mechanization aspects of the ship functionh ssc
steering, anchoring, cargo handling, heating, leidn,
air conditioning, electrical power generation and
electrical power distribution, interior and exterio
communication, and other related requirementsomes
cases, the responsibilities of each industry celadd is
not specific to either field. Propellers are exagspbf
one of these types of responsibilities. For naval
architects a propeller is a hydrodynamic devicer Fo
marine engineers a propeller acts similarly to apu
Hull vibration, excited by the propeller, is anattseich
area. Noise control and shock hardening must be the
joint responsibility of both the naval architectdathe
marine engineer. In fact, most issues caused by

telecommunications,machinery are responsibilities in general.” [2]

2. COMMUNICATION SKILLSIN
MARITIME ENGLISH

The primary focus in the higher education of

compressors, powertrains, kinematic chains, vacuumengineering students lies on technical subjectsirga

technology, and vibration isolation equipment.

finished their training, most of these studentsveasut

Beyond these four, a number of other branches arean engineering career, working as engineers or as

recognized.” [1]

“Marine engineeringften refers to the engineering
of boats, ships, oil rigs and any other marine elees
structure, but also encompasses
engineering. Specifically, marine engineering ie th
discipline of applying engineering sciences, and ca
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scientists in the industry or for the governmenthair
own country, regardless of their occupational
engineering field. Marine engineers are a spedakc

oceanographicThey pursue a career at see, worldwide, on bodps.sh

Most of the world fleet is manned by multinational
crews and the international language at sea isitimayj
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English. They may be excellent engineers but unless

they can convince their foreign colleagues of tharth,

their engineering abilites may go unnoticed and
frustrating situations may occur. Therefore, “good
communication in Maritime English is essential for
creation and maintenance of effective working
environments and safety of the crew, and generally
safety at sea and at ports.” [3] Research has lexiéaat

- Adjectives and degrees of comparisémong a
multitude of classroom activities in this respeéegchers
can have students work in pairs trying to descabe
engineering item in terms of positive features pgosed
to a different thing, comparably less importantficeent
[/ useful. This is a good way to also integrate bodtary
related to:

- Shapes and materialsin the same way, working

almost half of the accidents at sea are due to poolin pairs, one student can be asked to describeéng th

knowledge of maritime English. Hence, it is quite a
challenge for maritime English lecturers to knowaivh
and, more importantly, how to teach future marine
engineers.

It is vital for all seafarers, regardless of theink
on board, to be able to communicate in Englishfaks
marine engineers, just like deck officers, theydée
master all four skills even if, depending on the
circumstances, some skills may prevail at times €an
never definitely say whether it is more importaot &
marine engineer to read and understand technidal ite
English or to listen and understand utterances isf h
colleagues as well as to speak clearly and maksdiim
understood especially in an emergency situatioif are
think of the managerial level to write comprehefesib
reports and/or requests. It is desirable for themonhvey
coherent and cohesive messages about their wotk, bo
orally and in writing. Good communication skillsear
important for one to succeed in technical professiand
correct writing skills are a proof of professiosat.
Mistakes make the message less efficient by distiac
the reader's attention from the purpose of the
communication. Engineers are usually very well
organized persons, so it is expected that theiresens

are clear and concise and can be understood by non-

professionals, too.

3. GRAMMAR AND VOCABULARY
MARITIME ENGLISH CLASSES

IN

The specialized lexis that marine engineers have to

master is inherently based on general-use vocahdar
beside being proficient in maritime English, theaed to
have a good command of general English as welthét
core of elaborate technical topics are everydaggsieof
vocabulary and grammar to deal with, including (bot
limited to this particular order and these partcul
categories):

- Countable and uncountable nougwords that are
always plural, e.gpliers, overalls scissorsetc.). Of
course, the English syllabus needs to be adapteheto
needs of the students and when teaching, it isogpiate
to provide examples from the students’ major subjec
area (see above). Likewise, it is important fornthie
learn how to make uncountable terms countable by
means of pair of.., a piece of..ora tube of....

- Quantifierscan be taught separately or along with
countable/uncountable nouns. In technical professib
is vital to discriminate betweefew anda few or little
and a little. A good exercise is to have students put a
number of similar sentences in order from the ntost
the least, where the only difference is the begigni.e.
some of, none of, most of, a lot of, a little difp&[4].
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without naming it precisely until their partner gses
what it is. The partner may ask questions sucksas
made of iron or of steel? Is it round..Dpending on
the available teaching aid, teachers can have stside
listen to a dialogue and then, given the incomplete

transcript, have them fill in the blanks in the
conversation.
- Describing engineering items is a good

opportunity for students to practice their knowledmn
Dimensions and units of measuremestich as
temperature, speed, pressure along wittmbersand
multipliers  Thus, continuing the afore-mentioned
activity they can describe the weight, diametengta or
speed of a certain thing they have in mind. Another
attractive classroom activity is to have studeniay p
Hangman, while trying to find words similar in méagn

to the underlined part in a sentence, &gel that does
not rust or stairstays shiny for a long time.
_t__n__ ss__1][5]

- Direction and location e.g. outboard, astern,
abaft to, amidship®r upside, in the bottom left corner
etc. A type of exercise for this (and the next)idap to
provide students with a table and have them mateh t
definitions to the correct terms. [6]

- Oppositese.g.shallow - deep, tight - loose, thin -
thick

- Derivatives e.g.long — length - to lengtherto
adjust — adjustable — adjustmenPresented with
technical texts, students identify derivatives e tome
up with other derivatives of their own. [7]

- Words with different general and technical
meanings, e.graft, beam

- Verbs referring to actions that engineers, @og.
to repair, to dismantle These are verbs which are
commonly used in standard trouble-shooting orders a
operating and maintenance procedures. Given the fac
that nowadays most of the ships are manned by
multinational crews, marine engineers should be &bl
express the same order or indications in variossipte
ways to make sure they have been understood by thei
co-workers of different nationalities. They need ke
familiar with words from the same semantic fieldlsas
connect, attach, joiror place, locate, position, seir
raise, lift, heaveetc. A useful exercise is to describe
certain procedures or to explain engineering fagur
Another productive exercise is to have studenitinfilhe
gaps with words provided beforehand, &be cylinder
head fuel injectors or The engine block

cylinder liners.

- Passivesare widely used in technical texts where
there is rather a focus on what and how somethiag w
done than on the doer of the action. Passives lae a
used in reports in order to avoid superfluous liépes
of personal pronouns like or we It is necessary for
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students to be able to understand and recognixecks
as to distinguish between actives and passivesodd g
practice is by means of describing production psees
or how components of engineering items are put
together. Blakey [8] suggests rewriting shippintated
sentences in the passive voice. Another topicrig well
introduced under this chapter, if#me relaters Thus,
students are to study the sequence of events lidifgia
ship, for instance, and write them out in a texhggime
relaters first, then, next, after that, afterwards, while,
during, before, later, eventually, finaJlyto introduce
each stage in a sentence.

- Modals may be used in health and safety
requirements or in various ways to express commands
English. While also practicing vocabulary on a Wkita
topic in their profession, students can be askddytout
safety requirements at the work place by makingafse
must, should, ought t&tc.

- Causal verbsgeneral causal verbs lilte have, to
get, to make, to caus® specific causal verbs suchtas
result in, to let, to allow, to increase, to redute lower
For the beginning, lessons cause and effechay start
with an exercise where pairs have been mixed uthato
students have to find the corresponding parts aim |
them together by making use of the appropriate sjerb
e.g. poor lubrication — friction; ship instability —
improper loading; Subsequently, they can study a
diagram of an engine pressure indicator and comnpihet
blanks in given sentences using the pertainingsyerly.
The piston is driven downwards, the  flywheel to
rotate [8] These verbs are very often used
engineering texts and they need to be very weltened
along with cause and effect relations expressenigir:

- Logical connectordike becauseor as phrases of
cause likeas a consequence of, due to, on accourmr of
sentence connectors of cause, e.gccordingly,
consequently, therefore, thus, herete. The exercises
described above apply to this category as well.

- Prepositions of placean have several meanings
and some of them are also usedbespositions of time
e.g. in, on, atPrepositions of place in particular may
very well be integrated in the lesson @pposites There
are a lot of types of exercises to do in this cemnte
Students can complete sentences with the apprepriat
prepositions or they can be asked to provide daest
by using opposed prepositions, eug.- down, behind —
in front of, across — alongtc.

More vocabulary and grammar categories can be
combined in another classroom activity, i.e. a list
dictation. This is supposed to raise students’
attentiveness and, based on brainstorming, helm the
give their best in terms of reasoning. Thus, tlecher
can keep dictating at a slow pace a list of wordiden
either writing them on the blackboard or have stisle
write them down in their notebooks until they caresgs
that the category imaterials, uncountable nours any
of the above mentioned categories.

in

4, DIFFERENT WAYSTO REACH THE
SAME GOAL

The other way round, starting from a particular
topic, teachers can tackle a multitude of gramnmat a
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vocabulary chapters. Considering, for example, féuoe
that engineers are keen on many technical topies en
those only slightly related to their own specidiisa,

one of the preferred topics to embed in Englislssga

are inventions. Of any kind. We can use inventitms
have students exercise all four skills. They arke db
debate ceaselessly about inventions or to readstanl|
about them or, the more gifted ones may even enjoy
writing about inventions at any level.

Types of inventions to exercise on may include:

- accidental inventions;

- useless inventions,

- obsolete inventions;

- disappeared inventions;

- dangerous inventions;

- inventions related to various fields of activity:
housework, transportation, mining, agriculture, roed
etc.

Starting from this topic, students can speak, read,
listen or write about and exercise on:

- Advantages and disadvantages — here teachers can
introduceadjectives and degrees of comparison.

- Materialsused in inventing things.

- New concepts introduced by inventions (people’s
reactionsto them).

- Past tenses, e.ghe inventor was trying to find ...
when he invented ...

- Inventors of many things (passives:was
invented by X.

- The way specific inventions work (make use of
causal verbs).

- Conditionals, e.g.If you operate this device,
then...; If this device hadn’t been invented, ...

- Modals, having students try and guess what must
have happened when something was invented or what
may happen in the future ehis invention might be the
one to change the course of history

- Predictions, where students may predict how
likely things are to happen, e.dt will probably
disappear in the future.

- Used tospeculating on how people used to do
things before a particular thing was invented, Before
the invention of the car, people used to...

- Numerals — have students try to guess the year of
the invention

- Putting a sequence of events or things in the
correct order, according to various criteria, e.g.
importance, utility, likeliness to disappear

- Making a top of a given number of inventions
from a particular time period — this activity isvary
good speaking exercise and it yields very goodlt®su
when practiced in pairs.

- Given a table where they have to match the right-
hand column with the left-hand column students matc
the way something works to the description of the
invention.

- History of inventions in engineering and Noble
Prizes for engineering inventions.

This list is not intended to be exhaustive and is a
mere example of classroom activities with (marifime
engineering students.
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IMPACT OF ENERGY TRANSITION ON ECOMOMY

'ACOMI OVIDIU, 2ACOMI NICOLETA
'Aberdeen Business School, URpnstanta Maritime University, Romania
ABSTRACT

This paper analyses the impact of Energiewende erm@ markets, industry, utilities and householdls.
identifies and discusses public support, greenhaméssions, economic growth and energy securityfaasors
associated with the successful energy transitidre Faper also gives an insight of the outcome ah&van energy
policies, aimed to provide energy security, sustii@ development and energy efficiency. The resiltsio cases are
then compared, giving consideration to presentistahd prospects of development. The paper forasitainclusions
pertinent to the critical analysis.

Keywords. energiewende, energy transition, renewables, aarbmissions, energy security, power generation mix,
base load, power distribution, social cost, mailikeralisation, markets, utilities, household, irstty.

1. INTRODUCTION « Economic growth;
« Energy security.
The German concept of Energiewende refers to the

energy transition and was developed in 1980 when a Share of primary energy consumption, %
study advocated that economic growth could be &ekie 100% —
contemporaneous with reduction of energy consumptio 90%
Energiewende envisages the transformation of 33.;:
Germany’s energy supply system to renewables thiroug B
energy efficiency, nuclear phase out, and setting 50%
emissions targets [21], aiming at long term energy 40%
security and a low carbon economy [9]. ot

Similarly with Germany, in terms of energy 10%
consumption Romania reduced its energy consumption 0% 1073 1007 2013
after the fall of the authoritarian regime in 199During
the following years, adoption and implementation u Petroleumn mLignite
national and European Union regulations led to Hard coal = Gas
increased energy efficiency, a shift in power gatien = Nuclear " Renewable energies
mix and reduced industrial energy consumption [8]. Other

Subsequent recent national strategies aimed toceedu . . .
energy intensity by 40% between 2004 [1] and 2016 a Figure 1 Evolution of PEC in Germany between 1973
41% between 2007 and 2020 [2]. and 2013 [4]

This paper critically discusses the impact of
Germany’s Energiewende on German economy, and
compares its outcome with the Romanian energy case.

Strong popular support for timely transition to
renewables was gained by the Sustainable Energy
Coalition (SEC) as illustrated in Figure 2.

2. ENERGYWENDE IMPACT ANALYSIS

The specific goal of the German energy policy mpmn
makers is to increase the renewable energy shatieeof — **
overall energy use and reduce greenhouse gase:
emissions [22]. frsnporieatoradt sl -
The primary energy consumption (PEC) maintained
relatively flat between 1973 and 2013 with incre@ase oo
share of renewable energy detrimental to petrolanch
coal (Figure 1).
Energiewende generally addresses electricity, heat Figure 2 Energiewende public support in 2014 [20]
and transportation sectors, with focus on elegyrici

Very or extremely important
70%

generation referred below throughout this paper. The public support was maintained by creation of
Following factors were identified as associatechwit more jobs (Figure 3) in renewable than in converaio
successful energy transition to renewables: energy [18], in accordance with the increased slofre
+ Public support; renewables in electricity production.

- Greenhouse emissions;
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With regard to the reduction of greenhouse gas
emissions, largely driven by carbon emissions fithee
below shows mixed results. Overall, the carbon
emissions show a descending trend from 1990 to.2014
The early 1990s saw a significant decrease of carbo
emissions, mainly attributed to restructuring of thast
German power sector. The carbon emissions peaked i

2007 contemporaneous with strong economic growth
et and then sharply decreased during the economic
i downturn until 2009 (Figure 4).

2005 2008 2011

Figure 3 Jobs created in renewables compared with
conventional fuels [22]
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Figure 4 CO2 emissions in Germany between 199(®and [3]

Although the carbon emissions were reduced in 4.0
2009 compared to 1990, sustainable carbon emissions
reduction in power generation sector contemporaneou
with the economic growth depicted by GDP growtlkesat
below (Figure 5) does not appear to be substadtiate

\

1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 1 -0
Figure 5 Germany’s GDP between 1985 and 2014 [12] = Lignite Hard coal
Public Data based on World Bank Statistics = Petroleum products = Gas
During the period 2009-2013 Germany registered * Nuclear * Renewable energies

economic growth, but the carbon emissions similarly Other

grew despite the Energiewende Energy Concept

measures adopted in 2010 [21]. Meanwhile, due to Figure 6 Share of Gross electricity generatior, 2]

government policies and incentives, the share of

renewables in the power generation mix increased to  Notwithstanding the increased share of renewables

23.9 percent (Figure 6). . . in the power mix, the gas and coal prices (Figure 7
The Energiewende paradox [6] is depicted by made indigenous and US imported coal increasingly

simultaneous increase between 2009 and 2013 obwarb proﬁtab|e Compared to the Russian gas, which was

emissions and share of renewables. This paradoxbmay associated by German p0||cy makers with energy

explained by the increase of coal in the energy [}, security issues.

rather than the reference point chosen as 2009efigu

during the economic downturn.
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USD per million metric BTU, 1992-2014

92 96 00 04 08 12

=== Price of gas from Russia to German
border

Spot price for gas at Henry Hub terminal

in the US a)

July 2010=100
140
130
120 /‘\
110
100 m==ng® \

90 \

80 —\

70 \_.a\

~——

60
50
40

10

11

s \loNthly harmonised US export price index
for hard coal
Monthly seasonally adjusted US gas and
crude oil production

b)
Figure 7 Evolution of gas prices (a), coal pri@®s[4]

Highly incentivised renewables affected energy
markets and contributed to decreased (gas
competitiveness, along with the failure of the Fgan
emissions trading scheme, which Germany recently
considered that needs to be reformed [5].

The commercial attractiveness of coal led to at shif
in German fossil power generation sector from gas t
coal. A contributing factor was the Fukushima nacle
incident, which triggered the government decision t
phase out its nuclear plants by 2020, while 40 grerof
nuclear capacity was permanently switched within a
week [13]. The decision to prematurely phase ost th
nuclear plants left Germany with little choice for
securing the power grid base load.

With limited options ahead, Germany chose to
ensure energy security through construction of new
power plants using coal as opposed to gas. Thdt fsu
this approach was an increase share of coal in th
German power generation mix, detrimental to nuclear
and gas (Figure 8) and increased carbon emissions.

700

600

500 Solar
Wind

Other renewable
Nuclear

Other fossil

W Coal

2000

0

2005 2010 2013

Figure 8 German power generation mix between 2000
and 2013 (BMU 2012) in [18]
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epower generation [21].

These trends are expected to continue given the
phase-out of the remaining nuclear reactors. Neal c
power plants expected to retire after 2050 decrease
Germany'’s chances to achieve its 2050 targets.

The population largely supported the government
targets set out in Energiewende, but increasinigliyked
the additional cost associated with it [17]. Gemma
companies depending on electricity were exempt from
the paying to subsidise the Energiewende. Thescost
were thus supported by households and other coegani

The spread of renewable energy at a significant and
increasing scale brought a decline in the prices fo
renewables for example with 66% in 2012 compared to
2006 for solar PV [19]. However, according to the
German policies, the costs of renewables at the end
consumer remain flat for a determined period ofetim
even though the production prices dropped.
Consequently, the expected short term costs wede an
continue to be passed on to consumers and itirnasid
that an average household paid in 2013 an extra EUR
260 to subsidise renewables, while companies became
less competitive in the global market [22].

Figure 9 shows cost of industrial electricity in
Germany compared to the United States, illustrativeg
burden on German energy consumers which may drive
industry relocation [21].

Energy Gap

Average industrial electricity costs per kilowatt-hour

20 cents
Germany: 18.24 cents —
|
Germany to shut 4
10 | nuclear plants

Nuclear
phaseout planned

US:699 clenls

5 ; . ] ‘
‘08 09 "10 gl "2
Sources: Eurape’s Energy Portal; U.S. Energy Information Administration; IBD calculations

g7

Figure 9 Energy gap between German and US industri
electricity cost [6], from Europe’s Energy Portdls
Energy Information Administration and IBD calcutais
In terms of social costs, the burden fell espegiall

on poor households which subsidised the renewable
energy, while richer households benefited from micr

The regulatory package associated with
Energiewende provided investment certainty and
allowed the small firms to compete with large
corporations in energy production. On the downsilde,
market capitalisation of the utility companies v
between 2008 and 2013 and their credit rating dzdpp
[20]. These companies were expected to contributie w
the base load in the power generation mix and
investments in the new grid. One might argue that
utilities are no longer in the financial positiamdo that
in current situation and new business models shbald
developed to maintain profitability of utility corapies
[18].

The Economist [22] argues that the German
economy turned into a quasi-planned one, with peeve
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outcomes. Gerbert et al [11] also questioned thyrede
of German power market liberalisation and considere
that this should be acknowledged and new fundarsenta
of policy making should be introduced.
Interestingly, 2014 figures showed that Germany !g'
managed to reduce the carbon emissions from powel
sector while the economy grew (Figure 4). It istgesee
if this is sustainable on the long run, becauss thay s
well be attributed to mild winter and more energy e e
efficient economy, rather than a cleaner one. 5 et
A cleaner economy would suggest increased share ) _ . .
of renewables in absence of nuclear power and witho ~ Fi9ure 11 Primary production of energy in Romania

00

10,0

—

an increased share of gas. However, intermittectrem between 1990 and 2013 [2]

yet storable renewables are considered primarily a . ,
source of reserve capacity, but not suitable tplugne ~ Although the transportation energy consumption
power grid base load. That translates in a decogpf  Increased compared to the 1990 figures and doutsled
renewable energy production from the installed ciipa  Share, the electricity consumption dropped to 48nTil/
[21]. 2011, depicting an overall descending trend of &tidal

An alternative to coal base load may be the €N€rgy consumption (Figure 12).
cooperation with France, i.e. exporting renewalblergy
during peak production and importing nuclear power
during periods of low renewable electricity geniemat 25
[6]. This suggests that, although at the grid imbée on
the short term [16] grid interconnectivity bottleke
needs to be addressed by further development of

30

20

Mtoe

interconnections with neighbouring grids to avoiddg 10 —

congestion which threatens grid reliability [21]. \/

Transition and distribution infrastructure is capit °

intensive and Germany needs to find the economic o

mechanism to put that in practice. HRERE8 23R8 E8R88888¢8¢8

3. ROMANIAN ENERGY SECTOR Figure 12 Decrease of industrial energy consumgtid
The aim of the Romanian energy strategy is to The drop in industrial energy consumption clearly

provide energy security, sustainable development an Set the scene for the ambitious Romanian stragmits.
energy efficiency, somewhat similarly to Germany. 'nese were also supported by the increased energy
Compared to the 1990 figures, Romania managed totfficiency of households and especially the power
severely reduce the energy consumption (Figure 10)9enerationand thermal power plants (Figure 13).
primarily because of the decline in industrial eyer
consumption [1]. 45
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0 Figure 13 Efficiency of power generation and thalrm

power plants [1]
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Figure 10 Romania energy consumption trends bipsec Contemporaneous with the above, Romanian coal
(1] and lignite domestic consumption decreased by more

than 28% in 2013, because of the combined effect of

Gas registered the largest fall in the primary gper  upgrade, phase out of old and installation of new

consumption, because of a mix of factors, including generation coal based thermal power generationtglan
associated costs and energy security related issuegFigure 14).

(Figure 11).
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Figure 16 Total final energy consumption by seator

Figure 14 Romania’s coal and lignite domestic Romania 2013 [2]

consumption [8]
The fossil fuel energy sector was incentivised by 4. COMPARATIVE ANALYSIS
the government renewable energy framework, whi¢h se
a target of 24% renewables in final energy consiompt
by 2020. In fact, by 2013 Romania already surpatised
European average of the share of renewables in
electricity production (Figure 15)

Comparing the two countries, the shift towards
renewables appears a common target. In termshdicpu
support for the new energy policies, the Romanian
approach seems to be driven by the Governmengrrath
than the public opinion, unlike Germany which béisef
from the renewables activists. Another similar @attis
depicted by the phase out of energy inefficientvizea
industry from Romania and former East Germany.

Furthermore, the decrease of gas consumption is a
common outcome, although at least the short and
medium term implications appear to differ. While
Romania managed to reduce the share of coal in the
energy mix, Germany had to increase it, especially
because of the decision to phase out of the nuptaaer

plants.
2000 2009 2010 Enerdata [8] reference scenario confirms Romania’s
B Romania O _advantage in terms of GHG emissions placing Romania
in the second place among other European Member
B word States, including Germany (Figure 17).
Figure 15 Romania’s share of renewables in el@titri a0

production [8]

According to the Romanian Nation Institute for
Statistics [14], 98.4% of electricity resources ided
from internal production in 2014, largely becaus¢he
increase of power generation. Notably, wind power
generation increased by 37.2% and photovoltaics .
increased by a stunning 248.8%, compared to 2068. T

(% below 1990)

GHG Emissions in 2020

-60%

trend continued in 2015, when the November figures ===y averdge
showed an increase of net electricity export by TAfZh Figure 17 GHG emission reductions 2020 vs. 1990, b
compared to the same period of 2014 [15]. Member State [8]

Going forward, it is interesting to see the Romania

Government's approach ion towards decreasing thenistorical data show that the share of renewabfes i
energy consumption and increasing energy efficiency Romanian consumption was above the European Union
considering the already downsized industry Sector gyerage and significantly higher than in Germany

(Figure 16). (Figure 18). The 2020 outlook maintains Romaniain
better position compared to Germany.

169



Constanta Maritime University Annals

Year XVI, Vol.24

60%

50%

40%

30%

consumption (%)

20%

Renewables in gross final

]

mmm

uuuuu

2005 mmmm2020 ——EU averagein 2020

Figure 18 Romania’s share of renewables in etsttri
production [8]

Enerdata [8] estimated that 40% reduction of

[6] CONCA, J.,Germany's Energy Transition Breaks
The Energiewende Paradox[online]. New York:
Forbes, 2015

[7] ENERDATA, Costs and Benefits to EU Member
States of 2030 Climate and Energy Targdtmline].
Grenoble, France: Enerdata, 2014

[8] ENERDATA, Romania energy repart[online].
Grenoble, France: Enerdata, 2015

[91 ENERGY BRIEF, The Energiewende and energy
prices: Public support and Germany’s long term aisi
[online]. London: Energy Brief, 2013

[10] EUROPEAN COMMISSIONEuropean Economy.
Member State’s Energy Dependence: An Indicator-
Based Assessment[online]. Brussels: European

greenhouse gasses by 2030 would cost Romania 430r@ommission, 2014

EUR or 0.2%GDP. In percentage of respective GDB, th
is similar to the estimates for Germany. Both caast
would be net sellers of credits, under the consider
scenario.

5. CONCLUSIONS

The power generation has a major impact on the
primary energy consumption.

The power generation mix can shift from fossil
fuels to renewables in the context of both devedoged
developing countries. A major challenge in doingiso
maintaining the base load. Romania intends to ooati
to operate its nuclear power plant which, togethih
the hydro power, may allow a reduction in coal powe
generation. The balanced power grid places Romania
a better position compared to Germany, which n¢eds
invest massively in the transition and distribution
infrastructure to accommodate renewables, whichewer
set to replace nuclear power on the short run aatian
a longer term.

Both countries have pioneered the energy transition
and further shift towards renewables envisages
comparable significant costs.
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PROTECTION OF THE HUMAN RIGHTSIN THE MARITIME LAW

'BELENIUC GRIGORE-VALENTIN,’DRAGAN CRISTIAN
12Constanta Maritime University, Romania
ABSTRACT

The core of the present scientific work revolvesuad the idea of the incidence for human rightthamaritime
transport. In essence the study is organized ie @lapters. The first chapter illustrates most Ibthlee maritime
international treaties and conventions which arpliegble for the human rights in the maritime lalthe second
chapter notes the importance of the romanian reastilorities and also the international organisatiorthe field of the
human rights, regarding their attributions and cetapces. The third chapter underlines the impoetai the human
rights in the search and rescue assistance revegldw Tampa case. The fourth chapter evokeshihgations for the
captain in case of an action stipulated by the ic@faw and the human rights of the perpetratoralfy, the fifth and
last chapter points out the judgements and de@sidthe European Court of Human Rights regardiegprotection of
the human rights in the maritime law.

Keywords. Maritime law, human rights, conventions.

1. INTERNATIONAL MARITIME TREATIES 3. The MARPOL or the International Convention
AND CONVENTIONSAPPLICABLE IN THE for the Prevention of Pollution from Ships — was
FIELD OF THE HUMAN RIGHTS designed to minimize pollution of the seas andrtiget

the marine environment which can be interpreted as

The notion of human rights is not something new being in close relation with the 2nd article anld 8ticle
being statuated for millennia by Zenon in the e&809’s — right to respect for private and family life frothe
B.C. in the romano-greek philosophy. He believeat th ECHR. A lack of pollution meaning more respect thoe
every human being should had his elementary humarright to live and for the family and private life.
rights respected: for example the human dignity toed 4. The I.S.M. Code which stands for the Code of the
respect for the a human person in generaly. Thelnternational Standard for the Safe Management and
following list of international maritime treatiesné Operation of Ships and for Pollution Prevention.eTh
conventions is not exhaustive: main purposes of this Code are close related wi¢h t

1. The International Convention for the Safety of human rights: to ensure safety at sea, to prevemah
Life at Sea (SOLAS) adopted in London at the 1st of injury or loss of life and to avoid damage to the
November 1974 had been amended massively in 1988environment and the ship. Like the MARPOL, the 2nd
At first in 1914 the Convention was adopted in o=sp  article and the 8th article, from the ECHR can be
to the sinking of the RMS Titanic. It had prescdba correlated with the ISM Code.
minimum number of lifeboats including radio watches 5. The Maritime Labour Convention (MLC) is
The 1988 version of the Convention is renewed \with considered to be the fourth pillar of the interoaéil
whole chapter then the previous version, because it maritime law alongside STCW, MARPOL and SOLAS,
based on the amendments of International Radiobecause it sets the minimum standards to ensure
Regulations - 1987. Thus the Morse code was reglace satisfactory conditions of employment for the wewld
with the Global Maritime Distress Safety System seafarers. In a nutshell the Convention covers the
(GMDSS) and came into force beginning the 1st of employment agreement, guaranteeing decent on-board
February 1992. It's one of the most important naet working and living conditions, to be signed by bditle
conventions in the human rights field because tlstm seafarer and the shipowner, or a representativehef
important human right is the right to live. shipowner. Also the MLC guarantees the monthly

We can consider this Convention being interrelated payment and 14-hour work limit in any 24-hour pdrio
with the article 2 (Right to live) of the European 72 hours in any seven-day period. Other obligations
Convention of Human Rights (ECHR). concern the shipowner regarding: the repatriatibthe

2. United Nations Convention on the Law of the seafarer in case of illness, injury, shipwreckplasncy,
Sea (UNCLOS), also called the Law of the Sea sale of the ship and other similar cases. Findig t
Convention or the Law of the Sea Treaty, was adbjste = Convention states a set of obligations in relatidth the
1982 at Montego Bay — Jamaica. It may be considased living accommodation and recreational facilities —
being a real Constitution or fundamental law of Hea including minimum room sizes, satisfactory heating,
because of the various democratic principles that i ventilation, sanitary facilities, lighting and hatsp
statuates. For example all states are guaranteed aaccommodation, and an indispensable prompt medical
equitable participation in the managing and exjaitai care when on board or port. Compliance with the 2nd
of the natural resources within the seas and ocdans and 8th article from the ECHR is easy to be idedif
this case it is obvious the reflection of the ldtticle of but also with the 14th article — prohibition of
the ECHR — the prohibition of discrimination. discrimination.
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2. THE IMPORTANCE OF INTERNATIONAL
AND NATIONAL MARITIME INSTITUTIONS IN
THE FIELD OF THE HUMAN RIGHTS

1.1 The International Maritime Organization (IMO)he
organisation came into being in 1948, the centfite
being located in London. It's had to imagine howe th
Organization would work without inherently protexji
the human rights regarding the fact that the maialgy
are to contribute for the security of navigatingplish
restrictive practices and discriminatory measuigsis
the compliance with the 2nd, 8th and 14th artidi¢he
ECHR is assured.

1.2 The Human Rights at Sea (HRASHescribed on its
web-page as being an independent internationatimari
human rights organisation that was launched in bond
on 3rd of April 2014. Among it's objectives it ieét to
underline: the need to increase the global awascaed
education for the protection of the human rightses,
and also to help the development of effective,
enforceable and accountable remedies for humarsrigh
abuses at sea. In correspondence with the ideahbat
press and the ONG'’s are the fourth power in thee sts

a real voice of the democracy, it is best to nbs tn
early 2015 the HRAS was a lobby group against IMO.
Having in consideration the central programme, fhat
called ,Unlocking the issue” — which is a global
campaign that includes long term strategies for
preventing tragedies, like the most recent oneshé
Mediterranean Sea, the organisation called IMCake t
actions on protecting the human rights at sea mgint
out that the Maritime Labour Convention is inaddqua
with respect to human rights protection.

2.1 Romanian Naval Authority (RNA)s a central
authority subordinated to the Romanian Transport
Ministry. It's main attributes are in the field tife safety

of the navigation and the security of the shipsisia
public institution with a independent budget frohet
national public budget. By accomplishing it's oblipns
regarding the protection of the waters against the
pollution from ships, it assures the respect far &th
article of the ECHR. Also the actions for an e#ici
coordination centre for the search and rescue omssi
are in close relation with the 2nd article of theHR —
the right to live.

2.2 Romanian Naval Leagués an non-guvernamental
organisation which was established in 1928 as r@opiat
and cultural entity. It is also a non profit assticin
beyond the powers of the leading parties. It's main
purposes are in close relation with observationthef
respect for the human rights. The functioning o6 th
ONG is accordingly to the 10th article of the ECHR
which guarantees the freedom of expression andtla¢so
11th article — the freedom of assembly and assoniat
Many of the reports issued on the web address @f th
organisation highlight that the freight is very lawthe
Black Sea region. This circumstance may have a
negative impact on the creditors, including the egagf
the crews. According to the practice of the Europea
Court of Human Rights, a failure in the paymenttod
salaries may be interpreted as a violation of the 1
article of the Protocol of the ECHR, which guaraste
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the protection of property (in this case the sal&y
considered equivalent with the notion of property).

2.3 Union of Free Seafarersls a professional
organization which was established in december 1889
numbers over 6000 seafarers from the romanian
navigation companies and international companies. |
representative at national level for all seafar&mmong

it's principles we can find the protection against
discrimination as an expression for the 14th axtafl the
ECHR.

3. THEIMPORTANCE OF THE HUMAN
RIGHTSIN THE SEARCH AND RESCUE
ASSISTANCE

The importance of the human rights in the search
and rescue assistance | belive that is best retldoy the
Tampa case. In essence, M/V Tampa was sailing
between Indonesia and Australia when it came upon a
fishing vessel with 430 afghan refugees on boafte T
imediat action was to call the australian authesitfor
assistance because most of the refugees needeat urge
medical care. Among the refugees were children and
pregnant women. Unfortunately the australian aitiber
refused to bring the refugees to Christmas Islaritie-
nearest australian land and with a military shipkto
them to Nauru, an independent island country.

The australian administration justified it's actio
by working in the limits of it's own sovereignity.
Without debating whether a violation of the human
rights did existed, we can conclude that the follagy
articles of the Universal Declaration of Human Righ
are applicable:

article 1 — all human beings are born free anghkq
in dignity and rights. They are endowed with reasod
conscience and should act towards one anothesyiria
of brotherhood

article 9 — no one shall be subjected to arhjtrar
arrest, detention or exile

article 14 paragraph 1 — everyone has the tmht
seek and to enjoy in other countries asylum from
persecution

article 25 paragraph 1 — everyone has the rght t
standard of living adequate for the health andweihg
of himself and of his family, including food, clatiy,
housing and medical care and necessary socialcssyvi
and the right to security in the event of unempleym
sickness, disability, widowhood, old age or otlearkl of
livelihood in circumstances beyond his control

paragraph 2 — motherhood and childhood are
entitled to special care and assistance. All céiidr
whether born in or out of wedlock, shall enjoy game
social protection

article 28 — everyone is entitled to a social and
international order in which the rights and freedoset
forth in this Declaration can be fully realized.

We can supose that the actions of the australian
authorities were dictated by the need for protectiwir
own citizens. Nevertheless the captain of MV Tarispa
good example because he managed to protect his own
crew and also the refugees. In any case the cé&ptain
obligation for rendering assistance came to anvemeh
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the same obligation was born for the australian entitled to trial within a reasonable time or tdeese

authorities.

4. THEHUMAN RIGHTSAND THE
OBLIGATIONSOF THE CAPTAIN IN CASE OF
AN ACTION STIPULATED BY THE CRIMINAL
LAW

pending trial.

The European Court contended that having in
consideration the special situation, 16 days with@ing
“brought promptly” before the investigating judge,
although is not a reasonable time it is justifigdwdolly
exceptional circumstances

In conclusion the Court considered that was

Extrapolateing the captains obligations, in case materially impossible to bring the applicant phgdlic
someone commits a dangerous action on board tpe shi before the investigating judge any sooner; theeefoe
he can proceed in adopting a freedom constrainingCourt had found the application inadmissible.
measure until the perpetrator is handed over to the

authorities. The master in these actions must céspe
article 9 from the UDHR which state that no onelldba
subjected to arbitrary arrest, detention or exile.

2. Mangouras against Spain
The European Court of Human Rights decided that
a bail of 3 million euro for releasing from arrest

The detained person cannot be tortured or subjectectaptain who is suspected for an environmental tisas

to cruel, inhuman or degrading treatment or pungshim
— article 5 UDHR. This article is correspondingtte
3rd article of the ECHR — prohibition of tortureo one
shall be subjected to torture or to inhuman or deimg
treatment or punishment. In case the ship is inaoce
pass and the perpetrator said that he had put &,bem
debatable whether torture can be a solution foaioltg
the vital information. As an ultimate solution drture is
used, according to the romanian Criminal Code ivbel
that the state of necessity (justitying cause -h 20ticle
Romanian Criminal Code) is applicable thereforeréhe
will be no criminal liability.

5.  EUROPEAN COURT OF HUMAN RIGHTS
REVELANT LAW CASES

1. Rigopoulos againt Spain

in proportion with the seriousness of the accideike
in the previous law-case, the Court didn’t findialation
of the 5th article — paragraph 3 from the ECHR.

3. Leray against France

The applicants, relatives of deceased seafareas in
shipwreck, invoked before the European Court of
Human Rights the violation of the 2nd article ahe 6th
article (right to a fair trial) of the ECHR by tHeench
authorities. In essence, the complain regardediéhay
in action from the french search and rescue autésri
which at first thoght that they didn’'t had terit@lri
competence, and also the long procedure followethdy
french courts in solving the case.

The European Court founded no violations of the
previous mentioned articles. The investigationsthef
french authorities were summary, but existed. R#iggr

In essence, a cargo ship was carrying cocaineein th the actions of the french search and rescue tehms t

Atlantic Ocean, towards Spain. Having known thist,fa

Court highlighted that the actions existed although

the spanish authorities boarded and searched tipe sh casualties were recorded.

which was 3000 Nm away from the Canary Islands. The

captain and crew where detained on board the dtep a
an exchange of fire. According to the spanish Cofle
Criminal Procedure at that time after 3 days oédgbn,

the person suspected to commit a crime shouldreithe
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THE CHARACTERIZATION OF MARITIME PIRACY ACCORDING TO THE
ROMANIAN CRIMINAL CODE

'BELENIUC GRIGORE-VALENTIN,’DRAGAN CRISTIAN
L2Constanta Maritime University, Romania
ABSTRACT

Despite declining number of pirate attacks, seastilt far from safe as facts show. Uderstandirgithenomenon
will help prevent piracy on maritime level. The mg@urpose of this article is explaining and givaagessible
information on the maritime piracy offense accogdio the Romanian Criminal Code. The complex magtpiracy
offense is stipulated in the special part of then@pian Criminal Code in the 235 article. This detwituated in the
second title named offenses against property wihidindes chapter ii - robbery and piracy.

Keywords: Maritime piracy, the Romanian Criminal Code, the piracy offense.

1. TYPESOF MARITIME CRIMES e. lllegal Carrying of Weapons and artillery— due to
sensitive nature of these goods, only certain shigs
Marine crime is as old as this industry itself. authorized to carry arms and weapons even for

Depending on the times that it prevailed in, theureof ~ transportation purposes. Bringing in weapons oihip s
maritime crime has changed a lot over the yearstsut Not authorized to do so will make it a punishalifertse.
implications remain just as severe. Marine crimads ~ Also, a ship which is not equipped to handle such
only a threat to entire maritime security of goadsl ~ Materials may be highly prone to maritime accidents
people in the industry, but also gives major setbao along with endangering lives of others around her.
the entire marine industry economically.
f. Tax evasion— a white collar maritime crime, this is
At present, there are several maritime crimes thatmore common than what is told. Cases of ship owners

exist. They all differ in their execution but thederesult ~ trying to evade taxes through false documentation o

remains the same- loss of life and property. Sorne o incorrect representation of cargo material havenbee
these crimes are: increasing rapidly, posing a threat to maritimeusiy.

a. Maritime Piracy— Maritime piracy remains one of 9. Sailing or fishing in unauthorized areas- presence
the biggest crimes of this industry. From causing ©f @ ship in an unauthorized spot for any purpobat\go
immense financial loss to causing physical harroresy ~~ €ver or fishing in areas not allotted for it is arme
members, piracy at sea is probably the most naterio Ccrime and punishable by law. Not just that, crirsesh

marine crime and a major threat to maritime segurit as these can often lead to maritime accidents daat
become massive very easily.

b. Unauthorized entry— For entry of any ship into a ) o _ o
nation’s marine boundary, the ship must seek psionis . Discharging in Ocean Waters: Marine pollution is

from government of that nation. Sailing on thatiowas a serious issue and almost all countries havet stric
waters without a permission is a maritime crime and policies against ships discharging sewage or tl their
punishable in all countries. coastal waters.

c. Smuggling Exotic plants and animals- Due to i. Human Trafficking: Cases of stowaways are

quarantine reasons mainly, it is not legal for ahip to ~ common in the maritime industry. Travelling to a

bring in exotic plants or animals into a nationheiit  different country without the permissions from the

proper permission. Doing so is a punishable offemigie respective country Is a grave marine crime

punishment ranging from a fine to imprisonmentams

cases. The above mentioned crimes pose a threat to
maritime security on a daily basis. Despite of tak

d. Drug trafficking— it is one of the most common efforts, security of waters still suffers a littiehe main
types of maritime crime. Bringing in illicit drughrough ~ reason for that is this is a very broad aspect with

a ship and their further distribution becomes doser ~ concrete boundaries. Lack of a coherent system with
maritime crime. insufficient cooperation between countries is akso

reason why these crimes still look marine indusirthe
face. Some ways through which marine crimes can be
combated include:
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Better surveillance

Use of satellite tracking

Tighter norms and regulations

More efficient monitoring of ships and ports
Better quarantine services

Ships being hijacked or drugs being smuggled into
the countries are news more common than what is
appropriate. As such, it is important that cowasri
realize the loopholes in their security systems faral
ways to thwart them.

2. TYPESOF MARITIME PIRACY

According to the first paragraph of the mentioned
article, in the standard form, the maritime piraisy
defined as being the theft committed by violence or
threat, by a person which is part of the crew ship or

is one of the passengers of a ship in open se#saga
assets on that ship, or on another shipsimple words
piracy is aract of robbery orcriminal violence at
sea through illegal use of force by non-state agents,
popularly known as “Pirates”. In recent years, the
problem of piracy has emerged as a major threaeto
transportation in some parts of the world. Accogdin
some estimates, pirate attacks have increased by
whopping 75% in the last decade alone. As
perIMO data, there were 489 reports of piracy and
armed robbery against ships in 2010, which were 20%
more in comparison to 2008V B publishes monthly,
quarterly and annual piracy reports with detail®wb
names of ships attacked, position and time of kttac
consequences to the crew, ship or cargo, and action
taken by the crew and coastal authorities.

The assimilated form for the standard one is
statuated in the second paragraph - the act ofidagta
ship located in open sea or causing, by any mehas,
shipwreck thereof, in order to acquire its cargoatr the
individuals on board.

The first aggravating form for this offense is
provided by the third paragraph of the 235 artidte.
refers to the case of piracy that caused bodilynhdthe
second aggravating form refers to the piracy froniciv
resulted in the victim's death, and is statuatethén236
article.

According to the first article of the Geneva
Convention adopted in 1958, the term open seas snean
all parts of the sea that are not included in #rdtorial
sea or the internal waters of a State. As anotpatiad
element, in the final paragraph of the 235 artide
provided that it shall also constitute piracy whie
offense was committed on aircraft or between dircra
and ships.
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2. JURIDICAL OBJECT

i). The general juridical object is illustrated te
social relationships regarding the protection o€ th
patrimony. This is the reason why for topographic
reasons, the offense was placed in the Second oitle
the Special Part from the Criminal Code, entitled
offenses against property.

ii). The special juridical object is on the one tan
highlighted by the patrimonial relationships, andthe
other hand by the relationships regarding life, ibdily
integrity and freedom of the individual, as the et
special juridical object.

3. MATERIAL OBJECT

As a materialization of the juridical object, the
material object is given by a movable asset frowtlzar
person’s possession or control on a aircraft op,sénd
the human body.

4. CONSTITUENT CONTENT

A. The objective side

a. The material element has a complex structure,
because of the complex nature of the offense, being
compose of an agent offense and a purpose offense.

i). In the standard form of the offense, the major
component is given by the material element of tredtt
at which is attached, adjacent, the violence aahrBy
the term violence it is understandend any actzi¢di or
psihical constrain including by rendering the victi
unconscious or unable to defend herself. By thiteist
understanded the offensestatuated in the 206eftimmn
the Romanian Criminal Code - the act of threatering
individual with the commission of an offense or af
prejudicial act against them or other individuélhis is
of nature to cause a state of fear.

ii). For the assimilated form, the material element
constaines in capturing a ship. In the second gqiaithe
second paragraph of 235 article, there are differen
nuances for the meaning of capturing a ship. Ofsmu
this actions must be circumstanced by the purpdse o
taking in possession the cargo or rob the indivislaa
board.

We can observe an uninspired redundance of the
legislator which may had been more inspirated ihhd
used the collocation of ,illegal retain”, thus aginig
reiterating a reformulated ideea. Another remarly tna
formulated regarding the final part of the second
paragraph of the 235 article — for an elevatedagleg of
technical legislation, the legislator could had uke
expression of taking of the cargo or the goodshef t
people on board.

iii). At the aggravanted form the material element
consists in any of the material elements from the
standard form of the offence.

b. The causative connection between the material
element and the immediate effect results from the
materiality of the act (ex re).
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c. The immediate effect — consists in passing the
mobile good from the right possession of the vigctim
that of the perpetrator. In the case of the first
aggravanted form, the immediate adjacent effecsists
in causing a bodily harm like is defined by the 193
article from the Criminal Code — an act, which ealis
any of the fallowing consequences: an impairment;
traumatic injuries or health impairment of an iridial
the healing of which required more than 90 medieak
days; a serious and permanent aesthetic
miscarriage; endangering of an individual's lifa. the
case of the second aggravated form the effeceisiéath
of the victim.

B. The subjective side — or the form of guilt, et
direct intention qualified by the purpose. Obvigugie
purpose is the intention of illegally taking in gession

injury;

certain rights. The aggravating forms are punishgd
imprisonment no less than 5 and no more than 1Esyea
of imprisonment and a ban on the exercise of aertai
rights, and no less than 7 and no more than 18 ya&far
imprisonment and a ban on the exercise of cerights,
respectevly.
7. PROCESSUAL ASPECTS
The prosecutor is under an obligation to start and
exercise the criminal investigation ex officio when
evidence exists that shows the commission of aene#f
and there are no legal grounds to prevent them. The
reconciliation between the victim and offencer does
removes criminal liability.

The competence for judging the piracy offense
belongs in first instance to the District Court. €Th

the good. The mobile of the offense does not havecriminal investigation is not compulsory made b th

relevance under the constitutive content but it ‘e
taked into consideration by the court in
customization of the sentence.

the

prosecutor, and should be made by the criminal
investigation bodies — 56 article 3rd paragraph per
contrario interpretated.

When the act had as an immediate effect the death
of the victim or one of the consequences enumerated3. COMPARED LAW ASPECTS
upwards, the offense is commited by an exceeded

intention (praeterintention), in the way that thredtest
effect is commited by guilt.

C. The subjects of the offence
a. The active subject — is qualified in the staddar
version, and can be only the person which is a neemb

Accordingly to the Moldavian Criminal Code, the
piracy offense is defined as being the robbery catach
for personal purposes by the crew or passengeis of
vessel against persons or goods located on thabshuin
another ship if the ships are in the high seasather
places outside the jurisdiction of any state shul

of the crew or a pasenger. Among the members of thepunished by imprisonment for 5 to 10 years. Thaesa

crew it is best to understand all persons with @ghout
endorsement. The passengers are the other petsains t

action: a) committed by an organized criminal groug
criminal organization; b) committed with the use of

are on bord the ship. For example: the owner, theweapons or other objects used as weapons; c) calogin
superintendent or other inspectors may be from thisimprudence the death of a person; d) causing other

category.
In the case of the assimilated standard versian, th
active subject, may be anybody.

especially severe consequences; shall be puniskied b
imprisonment for 8 to 15 years.
We can notice that the moldavian legislator seaup

b. The passive subject is not qualified and may bemaximal limit for the imprisonment of 15 years fite

any person which suffered a prejudice — includihg t
owner, charterer or owner of the merchandise.
5. THE OTHER FORMSOF THE PIRACY
The preparing acts for this type of offense are
possible but not incriminated. The legislator clibse
incriminate them only when they are assimilatedh®
attempt or consumed offence.

The attempt is punished with imprisonement with
the limits between the special minimal and the gpec
maximal imprisonment punish for each form.

The offense is consumed at the moment that the
victim was disposed from the good. For the agravant

forms, the offense is consumed when the worst effec
happends.

As previous showned the piracy offense has a
standard form, one assimilated standard form arm tw
aggravating forms.

6. SANCTIONS

The standard form is punished with imprisonment

aggravant form like the romanian legislator.

9. COMPARATION BETWEEN THE NEW AND
OLD INCRIMINATION OF THE PIRACY
OFFENCE

In the old Criminal Codgethe piracy offense was
incriminated in the 212 articleThe standard form did
had an identical content with the content providgdhe
Moldavian Criminal Code for this offence, but the
special limits of the punishment were highter,
respectively imprisonment from 3 to 18 years

The first aggravating form in the second paragraph
from the 212 article refered to the piracy whiclused
high body damage — as this component offense was
incriminated in the 182 article from the previous
Criminal Code. The punishment provided was the
imprisonment from 5 to 20 years

Finally, if the piracy produced exceptional serious
consequences or the death of the victim, the purasi
was imprisonment from 15 to 25 years and ban from
some rights. The exceptional serious consequences

between 3 and 15 years and a ban on the exercise dficluded a casualty higher than 200.000 lei or reoss
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pertubation of the activity of a national authority  cooperate closely International treaties are highly
public institution, or some other fizical or jurddgil inportaint at this point
person. o Maritime piracy is a complex of serious crimes
Remarcably the New Cr!m!nal Code preserved, asincluding hijacking, kidnapping, extortion, murder,
normal, from the previous Criminal Code that sladdlo  abuse and money laundering. Without exception, all
constitute piracy when the offense was committed ONvyictims are innocent seamen. So when the Navy has
aircraft or between aircraft and ships, an asp@tt n apprehended people who can be held responsible for
mentioned in the Moldovian Criminal Code. _ these crimes, it is the legislator’'s duty to pragedhem
W_e can_observe that the_l|r_n|ts of the punishment ;4 and the impunity for perpetrators of piracy
were higher in th_e previous (_Zrlmlnal Code th_en they Acts of piracy threaten maritime security by
NOW. W? ﬁpr;remate tf}_a_t t?'s can E? heﬁplgmed I8y th endangering, in particular, the welfare of seafnd
hature of the former political party which ha .tll.mwer. the security of navigation and commerce. Theseinam
Thus the communist regime hoped that providing seve o may result in the loss of life, physical haom

pumshmen.ts, the people would pe intimidated to hostage-taking of seafarers, significant disrugido
commite crime. . commerce and navigation, financial losses to

. Of course, the dgmocrauc courts chosed, throu,ghshipowners, increased insurance premiums and securi
time, to apply a punishment orientated o the geci costs, increased costs to consumers and produareats,
minimal for the offence, as a general unwritterrul damage to the marine environment. Pirate attacks ca
have widespread ramifications, including preventing
humanitarian assistance and increasing the costs of
future shipments to the affected areas.

The Division for Ocean Affairs and the Law of the
Sea, as the secretariat of UNCLOS( United Nations
Conventions on the Law of the Sea), has a mandate t
provide information and advice on the uniform and
consistent application of the provisions of UNCLOS,
including those relevant to the repression of pirdt
also has a mandate to provide information on releva
o _ " developments in oceans and the law of the seado th

Wh_en_combatmg international drug _trafﬂ_ckmg, W€ General Assembly, as well as to the Meeting ofeStat
cannot limit ourselves to tackle only the junkibat we Parties to UNCLOS, in the annual reports of the

ShOUId. esp_eC|aIIy also tackle the dealers; WhenSecretary-GeneraI on oceans and the law of the sea.
combating piracy, we should not only focus on thenm These reports provide updated information on

being caught on the hl_gh_seas,_ bu_t especially e th developments in respect of piracy and other criges
leaders. Then again this investigation and progatut sea

nge hr?s |t_s OWT u(;nque 'SSUES' Althlolé?h inforomati We suggest that in the future incrimination, the
about the pirate leaders may be available, progezut piracy will not be a separated offense but incluthethe

Ef‘f?W that t;n criminal procegld|glgs .thfere IS a b'% aggravating form of the robbery, with it's specific
Ifterence Dbetween any available information and gjements, Finally we can't exclude the idea thathie

evidence. The pirate leaders are usually not inflwet ¢, o it o master or a person with executive lations

lines, but on his mainland, or elsewhere in theldvdt commits this offence, it should be more severe shew,

financiers and negotiators can be held responsitla law.

large number of offences. This may cause quite some

jurisdiction issues, for instance when a piratedégaor 11. REFERENCES

negotiator is involved in the hijacking of shipslisg

under a Greek, Panamanian or German flag, with on[1] Romanian Criminal Code

board the ship a crew that is being held hostageceaw [2] Romanian Criminal Procedure Code
members coming from the Ukraine, the Philippined an [3] Moldavian Criminal Code

Korea. You will understand that such investigaticas *** http://penale.ro/resurse-de-legislatie.html

only be successful if various countries join forasl  **http://www.legislationline.org/documents/sectitomi
minal-codes

10. PROPOSALSFOR THE FUTURE
INCRIMINATION OF PIRACY (DE LEGE
FERENDA PROPOSALYS)

Piracy is a type of organized crime and as such it
should be dealt with in a criminal law fashion. §hi
implies that more efforts will have to be made rack
down and prosecute the key players in piracy, the
principals, the financial backers and the negatsatbor
comparison:
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ECONOMICAL ASPECTS REGARDING COMBINED TRANSPORT IN EUROPE

BRANZA GRATIELA
Constanta Maritime University, Romania
ABSTRACT

Efficient transport is the key of a developed econoEvery society searches alternatives for roadsport which
is polluted and with higher costs. A successfuusoh is combined transport, which is friendly fible environment,
economy and the society as a whole. Combined teah$mproves the green performance of freight tpams in
Europe. The present study approaches the formowibined transport and the standards for efficiesmlmined
transport services. It gives a statistical overvedEuropean Union combined transport and it caeduon solutions to
boost the efficiency in combined transport. The rmabjective of this paper is to highlight the effeeness and
importance that has combined transport for thespart industry, but also for the entire society.slipport of this
scientific approach are legislation and researagtliss and reports conducted by various organisatidnhe European
Union in this area. The final purpose of the papdo transmit the essence data about combinedpoasthin Europe to
interested parts, in order to bring a small contidn to their decision making.

Keywords. combined transport, Europe, efficiency, rail, roadmbined transport services, European Union

1. INTRODUCTION Many studies conducted by the European
Commission, interested companies in the field of
Transport sector is the blood of every economy of transport or different authors outline the impottesie
the world. Efficient transport is the “lifeblood dhe of combined transport for an economy. For example,
European economy”.[4] Ballis and Golias sustain in their study the impode of
As road traffic becomes more congested, morethe improvement of a combined transport chain
polluted and with higher costs, most European dpesa  performance, demonstrating that the time savingstdu
have tried to find an alternative to move the goouatsof efficient terminal trans-shipment can be used @ffely

ports and closer to their final destinations. Offiient only in combination with advanced rail operating
alternative that was introduced in order to accouha® forms.[1]

freight without increasing road congestion wasnbined The European Commission’'s White Paper
transport “Roadmap to a single European transport area- Tasvar

Marco Polo programme of the European Union a competitive and resource-efficient transport esy&t
helps reduce traffic congestion on Europe’s crowded (COM (2011) 144 final of 28 March 2011) sets some
roads and promotes environmental-friendly means ofimportant targets regarding intermodal transport,
transport (rail, sea and inland waterways). “MaRmo especially combined transport, such as [7]:

aims at improving the green performance of European - Shifting 30% of long-distance road tonne-
freight transport, by freeing the roads of an ahnua kilometres to rail by 2030 and 50% by 2050;
volume of 20 billion tonne-kilometres of freighthet - Reducing the oil dependency of our economies
equivalent of more than 700000 trucks a year ttanggl through modal shift;

between Paris and Berlin".[4] So, Marco Polo ingdst - Significant diminution of GHG emissions of
projects that bring environmental, social and ecaino transport.

benefits.

3. FORMSOF COMBINED TRANSPORT
2. LITERATURE REVIEW
Combined Transport (CT) has two forms of

United Nations Economic Commission for Europe transport: accompanied and unaccompanied. Having in
defines combined transport as “intermodal transportview the geographical scope, combined transportbean
where the major part of the European journey isdily domestic or international. Considering the focus of
inland waterways or sea and any initial and/orlflags transport chain, it can be continental or maritifi€]
carried out by road are as short as possible.”[2] Accompanied CT (rolling road/motorway) means

Combined transport improves the quality of life and that “lorries are carried on purpose-built low-ftoo
the productivity of the entire transport chain thgh its wagons, while drivers travel in seated accommodatio

benefits, like: couchettes”.[10] Opposite to this type of CT,
- Energy gains and lower G@missions; unaccompanied CT supposes that intermodal loading
- Fewer accidents and the reduction of road units are transported without a truck driver on titzen.
congestion; Both forms of CT can be carried out in domestic
- The best integration in the logistic chain; (between two terminals located in a single counbryin
- Safety and security for freight during the international (cross-border) CT services. According
transport.[9] “Agenda 2015 for Combined Transport in Europe”,
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domestic CT services accounted for 72 million gross An important project that helps the improvement of
tonnes in 2005 and 145 million gross tonnes in 2aidb the efficiency and environmental performance of CT
international CT services — 54 million gross tonmes terminals is “EcoHubs”, co-financed by the European
2005 and 123 million gross tonnes in 2015.[15] Union and developed with the active participatidn o
The segmentation of the combined transport marketUIRR.[16]
outlines the continental CT, where the movement of Analysing combined transport traffic, from the data
goods is sourced in/bound for a location within dp& presented in table 2 we can see that on averageof1%
and maritime CT, where the movement of cargo takesconsignments are transported by semi-trailers, D%
place between European seaports and inlandrolling road and 75% by swap bodies. In 2012, it ba
destinations. observed the biggest share of 82% for swap bodies.
Regarding the statistical overview of combined swap body or an exchangeable container is a stdndar
transport in Europe, statistical data from the ddtelow freight container for road and rail transport. This
show us that the unaccompanied transport has theinterchangeable unit” is preferred because it cae
biggest share of the total CT volumes in the market many trailers which carry ISO containers. “The dasif
(94.95% in 2013). We can observe the continuousswap bodies and roller container is optimized to
growth in volume of the unaccompanied combined minimize empty weight, saving on trucking fuel casd
transport after the global economic crisis in 2608 the cost of built of reloading terminals”.[12]
decrease of accompanied combined transport volame i

the analysed period. Table 2. Combined transport traffic in the period
1990-2013
Table 1. Evolution of total CT volumes in the perio % of .
2005-2013 -% of consignments-
Y ear Semi- Rolling Swap
Y ear CT volume CT volume Total trailers motorway bodies
unaccompanied | accompanied
(mil. tonnes) (mil. tonnes) 1990 20 18 61
2005 145,5 10,2 155,7 1995 14 19 67
2007 181,5 13,6 195,1 2000 9 23 68
2009 164,6 15,1 179,7 2005 7 13 80
2011 191,8 14,9 206,7 2006 7 14 79
2013 203,0 10,8 213,8 2007 7 13 79
S :BSL, T t Analysis, UIRR, 2015
ource ransport Analysis 2008 3 14 77
4. STATISTICAL OVERVIEW OF EUROPEAN
UNION COMBINED TRANSPORT 2009 8 15 ”
Over 200 short sea and rail routes connect all majo| 2010 10 15 75
business centres in Europe. Customers are encautage
use combined transport, because it is an| 2011 10 14 76
environmentally-friendly transport (trains/shipsr fthe
long haul) and they can obtain flexible collectiand 2012 13 5 82
delivery (trucks for feeder services). [17]
The European Transport Organisation 2013 14 5 81

“Internationale LKW-WALTER” gives seven
advantages that support the use of combined transpo
- Security for the load capacities;
- Avoidance of traffic jams, driving bans and
transport restrictions;
- Modern equipment;
- GPS tracking included;
- Reduction of costs by increasing loading
capacities;
- High flexibility; - .
- Prgservationyof the environment and the whole The statistical d_ata pres_ented in the UIRR Report o
society, especially reducing the greenhouse gasEuropean Road-Rail Combined Transport in 2014-2015

by 55% in CT “rail” and by 75% in CT “short cutlined the following:
sea shipping”.[17]

Source:EU Transport in figures. Statistical pocketq
2015

Consignment = equivalent to 2.0 TEU, meaning:
-one semi-trailer;

-two swap bodies less than 8.30 m and under 16 t;
-one swap body more than 8.30 m or over 16 t;
-one vehicle on the rolling motorway.
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- total number of consignments transported by Trains of combined transport must have the highest
UIRR member operators decreased 1,1% in 2014; priority, with a timetable settled so as to satisfy
- the output (in tonne-kilometres) increased by customers requests for reliable and regular tramspo
12,2% as compared to the previous year; services.
-accompanied combined transport (Rola) One example of requirement for efficient CT
developed by 12,9% in 2014; services is the short duration of door-to-door spant,
-shorter distance combined transport decreased; high punctuality record. Other examples of requiats
-longer distance combined transport and are: reliable and timely information on transport
intercontinental combined transport recorded an 8% procedures, capability of carrying all types ofnstards
growth of the average distance per consignment fromcontainers and of all loading units that can beiedrin
722 km in 2013 to 780 km in 2014; international road haulage.[3]
-unaccompanied combined transport uses the routes  These requirements can be achieved through
that connect the northwest ports area with northeip; various methods, such as: high transport speedg¢tdir
- RoLa (Rolling motorway) is focused on the trains, proper equipment and infrastructure cajms;it
Transalpine routes; utilization of non-working hours of consignees and
-traffic is developing on eastern relations anchglo  modern telecommunication systems.[3]
the intercontinental routes.[16]
According to the same report, the best performing 6. CONCLUSIONS
relations in 2014 were: Belgium-Romania (+38%),
Austria-Slovenia (+37%), Hungary-Slovenia (+22%), 40 years ago, containerisation began in maritime
Czech Republic-ltaly (+22%). Declines have been transport and the International Union of Combined
recorded on several relations in the western pért o Road-Rail Transport Companies (UIRR) was founded.
Europe: Switzerland-Italy (-51%), Italy-Sweden @86 So combined transport rail-road made its first stap
Germany-Sweden (-25%), France-ltaly (-24%). A this area and today it represents 1/3 of rail freig

significant growth recorded in 2014 new relatioliise: volume (in tonnes-kilometre).
Croatia-Hungary (+195%), Germany-Russia (China) Over the years there are good practice examples,
(+191%), Germany-Turkey (+182%).[16] like Transalpine traffic, that show the major shafealil

in combined transport, if proper investments aralena
5. STANDARDS FOR EFFICIENT COMBINED and framework conditions are set accordingly thalgo
TRANSPORT SERVICES For example, the investments in new wagons are

extremely important — small wheels and very lowksac

Combined transport is a competitor to long distance platform (270 mm above top of the rail) for thensport

road haulage and if the rail efficiency and servjoelity of high volume mega-trailers.[11]
rise then logistic companies will shift more traffo rail. Standardisation is also a valuable solution to boos
In order to do this, the International Union of Cuned the efficiency in combined transport. A good preeti
Road-Rail Transport Companies (UIRR) agrees oma fe example is ,DESTINY” project, funding by Marco Polo

solutions, like [11]: which aims to facilitate the deployment of existing
- Completion of rail market opening and its standards, referring to EN 13044-1 (ldentificatioh
implementation; intermodal loading units), EN 13044-2+3 (Codificati
- Technical harmonisation to ensure genuine of swap bodies and semi-trailers; Safety-cargo ragegu
interoperability; and dangerous goods).[11]
- Fair and equal conditions for every rail actor; Proliferation of ILU-Code, administered by UIRR

- Investment in railway lines and terminals has advanced more as 92% of consignments were foun
(longer and heavier trains, removal of to be identifiable by the ILU or the BIC-Code aéténd
bottlenecks). of 2014. This great achievement should boost the

Trains used for international combined transport development of productivity in Combined Transpart a

should meet the following minimum standards, new IT solutions.[16]
presented in the table below.
7. REFERENCES
Table 3. Performance parameters and standards
[1] BALLIS, A., GOLIAS, J.,Towards the improvement

Minimum At present Target values of a combined transport chain performandguropean
standards Journal of Operational Research 152, pp. 420—43®4 2
_ Nominal 100 km/h 120km/h [2] Economic Commission for Europ@&germinology on
minimum speed Combined Transpor2001
Length of train 600 metres 750 metres [3] Economic Commission for EuropeEuropean
i i Agreement on important international combined
Weight of train 1200 tonnes | 1500 tonnes transport lines and related installations (AGTC),
Geneva, 2010
Axle load 20 tonnes 20 tonnes (22|5  [4] European Executive Agency for Competitiveness a
(wagons) t at 100 km/h) Innovation, Lightening the load — Marco Polo leads the
Source:[3] way, European Communities, Luxembourg, 2009
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ABSTRACT

The EU policies on maritime transport, industry, coastal regions, fisheries etc have been developed separately, for
a long period of time. The European Parliament, through the voice of several parliamentary committees, often
criticized this, with the concern of the formation of a common maritime policy aimed at integrating the internal market
for maritime transport and services within the European Union. Through this article we intend to do a brief analysis on
the importance of a uniform management of regional maritime policies of the European Union and its objectives, in
order to promote a political leadership in international maritime affairs. This new approach aims to foster optimal
development of all maritime activities in a sustainable manner in various fields such as employment in maritime sectors,
fisheries, maritime and river transport, marine research in the marine sector, construction of ships, maritime
surveillance, maritime and coastal tourism, coastal development and external relations in maritime affairs

Keywords: Integrated Maritime Policy, shipping.

1. INTRODUCTION deterioration of the marine environment that everything
else depends on.
Europe has a 70,000 km coastal zone along two
oceans (Atlantic and Arctic) and four large (Baltic, 2. CHALLENGES
North, Mediterranean and Black Sea). EU's maritime

regions account for some 40% of GDP and population. So far, EU policies on maritime transport, industry,
The European Union is determined to use the full coastal regions and fisheries have been developed
potential of this area by establishing an integrated separately.
maritime policy, horizontal and cross-cutting, covering Creating an integrated maritime policy requires a
all aspects of our relationship with the oceans and seas. precise management framework . The Commission has
Exploration and potential exploitation of marine created a Maritime Policy task force to analyze the
resources in consonance with concrete measures to interactions between the sectoral policies and coordinate
create conditions for the conservation of exhaustible them. The Commission also requested the aid OF
ones by applying an integrated maritime policy, The agencies of the European Union (EU) involved in
European Commission has created a management maritime affairs for the development of new policies.
framework with objectives and instruments, which are In addition, the development of new maritime
based on the Lisbon and Gothenburg strategies. policies involves consultation of civil society and all
The seas are Europe's lifeblood. Marine and coastal stakeholders as well as comprehensive impact analysis
areas of Europe are essential to the welfare and Europe must respond to this challenge in the
prosperity; they are Europe's trade routes, climate context of globalization and rapid climate change, this
regulator, sources of food, energy and resources, and a becomes an emergency.
favored residence and recreation of European citizens The European Commission has recognized this, and
[1]. launched a comprehensive consultation and analysis of
Maritime transport has always been associated with how Europe relates to the sea [3]. It has triggered a
the process of globalization. Each stage of this massive response from stakeholders, which shows
globalization was characterized by inventory and new enormous potential of the seas, and the scale of the
technologies sea transport, containerisation as the last challenge if we are to harness this potential in a
form of expression [2]. sustainable way. The consultation process provided a
Our interactions with the sea are more intense, more wealth of ideas about how Europe can meet the
varied, and create more value for Europe than before. challenge [4].
However, the pressure is beginning to be felt. Our
relationship with the oceans has reached a turning point. 2.1 Concrete Actions
On the one hand technology and knowledge allow
us to extract more value from the sea and increasingly Scientific ~ discoveries, rapid  technological
more people are set in coastal areas of Europe to benefit development, globalization, climate change and marine
from these riches. pollution can lead to the loss of real and important
On the other hand, the cumulative effect of all this development opportunities [5].

activity is leading to conflicts of use and to the
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Integrated maritime policy will help the European
Union to confront these possible hazards and to use them
to her advantage [6].

On 10 October 2007 the European Commission
adopted a Communication presenting its vision for an
Integrated Maritime Policy in the European Union,
together with a detailed action plan which sets an
ambitious work program for the coming years.

With the new integrated maritime policy we wish to
change the work style, and achieve coordinated
development of these sectors vital to the economy of the
European Community.

Commission Communication and Action Plan are
the result of an extensive consultation process which
lasted about a year and gathered contributions from both
the EU Member States and industry, academic and
scientific, non-governmental organizations or private
citizens .

The new integrated maritime policy is based on
Europe's strengths in marine research, technology and
innovation, will be anchored to the Lisbon strategy on
increasing the number of jobs and growth, and to the
EU's commitment to ensuring that economic
development does not jeopardize the sustainability of
the environment.

Communication and Action Plan set out a list of
specific action that this Commission has proposed to
carry out during the mandate.

These actions cover a wide range of issues which
include  maritime  transport, maritime  industry
competitiveness, job creation, scientific research,
fisheries and marine environment protection.

The most important concrete actions are:

v’ creating a European maritime transport area

without barriers;

v achieve an European

Strategy;

v’ development of national integrated maritime

policies of Member States;

v’ the achievement of an integrated network for
maritime surveillance;

Eliminate lllegal fishing;
promoting a European network of maritime
clusters;

v’ review legislative exceptions that apply to naval

workforce and fishing;

v’ the achievement of a European network of

Marine Observation and Data;

v’ realization of a strategy to help mitigate the

effects of climate change on coastal regions.

The first Action Plan initiatives have been launched
since the moment it was made public, the Commission
presenting a report on links between energy policy and
the new EU integrated maritime policy and reviewing
legislation on labor.

Maritime Research

AN

3. OBJECTIVES

The first objective of an integrated policy for the
EU is to maximize the sustainable use of the seas and
oceans, while ensuring the development of the maritime
economy and coastal regions [7]. To ensure the

competitiveness, safety and security sector, European
Commission undertakes:

v/ to create a strategy to reduce the impact of
climate change in coastal areas;

v' to build on professional qualifications and
studies in the maritime field to offer better
career prospects in the sector;

v' to achieve a European maritime transport area
without barriers and customs administration, as
well as an overall strategy for the period 2008-
2018 shipping, so as to enhance the efficiency
and competitiveness of maritime transport in
Europe;

v’ to provide guidance for the implementation of
environmental legislation regarding ports and
propose a new policy on ports that takes into
account their multiple roles;

v' to encourage the formation of multi-sectoral
centers and foster technological innovation in
the shipbuilding and energy sector to ensure
economic competitiveness without harming the
environment;

v/ to support international efforts aimed at
reducing air pollution and emissions of
greenhouse gases from ships;

v' to take action against the practice of discarding
catches against illegal, unreported and
unregulated fishing and any other destructive
practices;

A second key objective is building a knowledge and

innovation base for maritime policy.

Science, technology and marine research enable
analysis of the effects of human activities on marine
systems and offer solutions to alleviate environmental
degradation and climate change. The European
Commission plans:

v’ to present a comprehensive European strategy

for marine and maritime research;

v' to improve understandig of maritime affairs
under the Seventh Framework Programme;

v' ro support the creation of a European marine
science partnership, to establish a dialogue
between the scientific community, industry and
policy makers.

An integrated policy is also aimed at ensuring better
conditions of life in coastal and outermost regions, while
reconciling economic development and environmental
protection.

The Commission will therefore, in particular, plan
to:

v’ promote coastal tourism

v prepare a database on Community funding
intended for maritime projects and coastal
regions;

v’ create a Community disaster prevention strategy
in these regions;

v develop the maritime potential of outermost
regions and islands.

The EU intends, moreover, to promote political

leadership in international maritime affairs.

An integrated policy enables better international
management of maritime affairs and the achievement of
the priorities of the EU in this area. This is extremely
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important given the global nature of the problems faced
by the maritime sector. The Commission therefore
encourages in particular:

v’ cooperation in maritime affairs under the
European  enlargement, the  European
Neighbourhood Policy and the Northern
Dimension and structured dialogue with major
partners;

v' Member States to ratify and implement the
appropriate tools.

The ultimate goal of this integrated policy is to
improve the visibility of maritime Europe and the image
of the sector's activities and professions.

To this end, the Commission proposes concrete
actions and tools such as:

v’ the development of educational tools (Atlas of
the Seas), but also the tools to promote our
common maritime heritage;

v' celebration of European Maritime Day since
2008.

4. THE CONSULTATION PROCESS ON EU
MARITIME POLICY

The consultant on EU maritime policy has aroused
an unexpected interest of parties in Maritime Affairs [8].

Contributions ask for consultation and dialogue,
and to provide to those affected by maritime police with
a greater volume of information. Economic actors
welcome the principle of an integrated approach and
hope that this will lead to a more transparent and
efficient  process of policy making and regulatory
activity in the EU.

Regions are enthusiastic supporters of an integrated
approach. They emphasize the role of host for the
maritime economy of coastal regions as part of the
coastal and maritime environment, and dependent on
sustainable management of coastal regions.

More are expected to benefit from the link between
EU action and activities on the ground in the coastal
regions, and strengthening the involvement of Member
State governments in the process.

Member States shall adopt the principle of
integrated management of maritime issues.

They concern the proposal to develop an integrated
maritime policy in the context of the interest that they
have in ensuring the stable and sustainable development
of their maritime economies and coastal regions. They
hope for a new maritime policy to maintain well-
functioning processes, acting as a catalyst for better
practices.

European institutions and bodies have expressed
ongoing support and make efforts to overcome sectoral
constraints in the procedures they apply, to enable the
formulation of a coordinated response to the Green
Paper.

They are concerned by the European Maritime
Policy project against the backdrop of globalization,
more widespread use of oceans and seas, environmental
and climate change, and given the need for full
involvement of coastal and maritime communities.
Some of the proposals made by the Institutions go
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beyond the Green Paper Citizens and civil society
respond with mixed messages.

There is some concern that the EU should not take
over national powers or local, but in general, the
reactions offer clues about the public's concern for the
marine ecosystem of the planet

Environmental NGOs ask the EU to act in respect
of maritime and coastal spatial planning to ensure
implementation of ecosystem management.

The integration of sectoral policies is a means to
ensure the integration of environmental objectives in all
sectors. Throughout the consultation, stakeholders
underlines the need to be heard continuously, including
during further development and implementation of EU
Maritime Policy.

The launch of a consultation on Maritime Policy
has also awakened the interest of those who want to
inform and disclose information about our seas and
oceans.

Awareness among EU citizens on coastal regions
and what lies beyond this is considered as an
endorsement of both the maritime economies, which
depend for success, attractiveness of these regions and
the marine environment, which depends, to be preserved,
on the awareness among citizens.

However, there is a general consensus that the
overall image of the maritime sectors should be
emphasized.

Ideas abound on the organization of exchange of
experience in best practice, conferences, the involvement
of experts in the maritime domain, such as fishers, or
small-scale development projects aimed at informing
local communities having or tourists.

5. EFFECTS OF INTERNATIONAL MARITIME
POLICY TRANSPOSITION INTO INTERNAL
LAW OF THE EUROPEAN UNION

The incorporation of international maritime law in
the European Union law is an essential process and a
strategic line of the EU's integrated maritime policy in
the decade 2008-2018 [10].

The Lisbon Treaty established the four fundamental
principles of EU law :

v priority of EU law to the law of the Member
States;
the direct and immediate application of EU law
into national law of the Member States;

v subsidiarity;

v proportionality.

Also, with the entry into force on 1 December 2009
of the Lisbon Treaty, the European Union has acquired
legal personality, thus became subject of international
law, with vocation to entry into major international
organizations, the International Maritime Organisation
included, being able to directly contribute to the
development of international maritime law.

Numerous international maritime conventions
transposed into European Union law illustrate the
existence of a sub-branch of Union law, namely
Community maritime law, that, by virtue of the
principles of its seniority, will apply directly to the law
of the Member States

v
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So even if states or some of them have not ratified
certain international maritime conventions the European
Union has incorporated in its legal system (or some legal
provisions of these conventions), they will apply directly
in those Member States, as they gained through the
implementing legal acts (regulation, decision, directive),
the quality of Community legislation.

5.1. Romania's Position

Our interactions with the sea are more intense, more
varied, and create more value for Europe than before.
However, the pressure is beginning to be felt. Our
relationship with the oceans has reached a turning point.

On the one hand technology and knowledge to
allow us to extract more value from the sea and
increasingly more people are set in coastal areas of
Europe to benefit from these riches.

On the other hand, the cumulative effect of all this
activity is leading to conflicts of use and to the
deterioration of the marine environment that everything
else depends on.

Romania, as a Black Sea littoral state, has expressed
early interest in achieving an integrated maritime policy
at European level and actively participated in the public
consultation process that preceeded the launch of the
Communication and Action Plan

Institutions working in the field have begun the
process of analyzing the documents of the Commission
in order to establish nationwide Steps to follow to fulfill
IMP objective.

6. CONCLUSIONS

Applying the existing legal framework defined by
the applicable international conventions of the IMO, to
the EU's integrated maritime policy has led to the joint
development of policies regarding activities of maritime
sectors, sea or in coastal areas.

Necessary conditions have been created to integrate
the principle of territorial cohesion, which allowed to
easily overcome the difficulties caused by the global
economic crisis, with its attendant effects on maritime
activities and the European Union.

Eliminating differences between the legal systems
of the EU countries, ensures easy identification and
choice of appropriate legal instrument for the benefit of
full use of growth potential in the maritime domain
through the use of new cutting tools by decision makers
in the field of maritime life, aimed at improving
maritime economy .

It was confirmed that the Integrated Maritime
Policy adopted in full conformity with UNCLOS with
respect for international law, human rights, with
applicable bilateral treaties etc is a very promising policy
designed to strengthen the EU's role as a global player in
the maritime domain.
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ABSTRACT

The neutrality in maritime war is the situation born from the state of war, which implies certain rights and duties
for the neutral, that is a reflex towards the rights of belligerents.

Through this article we intend to do a brief analysis on the rights and obligations of neutral states in maritime war,
with their capacity as subject of international law ,through the three types of neutrality - permanent neutrality, incidental
and impartial. We emphasize on the particular legal situation in which the neutral states find themselves, states who
during armed conflict don't take part in hostilities, but continue to maintain relations with other countries, including the
belligerents.

The main legal instruments regulating the status of neutrality, which is the common law in this matter are two
classic conventions adopted at the Hague Peace Conference of 1907, namely:

e The 5th Convention "relating to the rights and duties of neutral powers and persons in case of war on land" and

e The 13th Convention "relating to the rights and duties of neutral powers in case of maritime war."

At the beginning of armed conflict, the competent public authorities of the neutral state issue a statement of
neutrality that shows the the advantage of clarifying relations between sovereign states, for example in the case of
neutral subjects found in warring countries at the beginning of the war.

Keywords: naval war, neutrality.

1. INTRODUCTION The obligation to refrain occurred in the late
eighteenth century and meant to prohibit a neutral

The term of neutrality derived from Medieval Latin, country to assist any belligerent state.
from Latin ne uter (neither one nor the other) was Neutrality implies impartiality, strictly equal
defined as the situation of states in wartime to not take treatment to all belligerents. The Concept of benevolent
part in combat, but continue to maintain peaceful neutrality is unacceptable because benevolent actions
relations with all states, including belligerents [1]. among some opponents are actions wrongdoing among

Neutrality means the conduct of a State towards two others [4].
or more subjects of international law which are engaged Neutrality creates rights and obligations, which
in a conflict, in which the State is to refrain from any usually do not exist in peacetime and stops as the end of
action that might prejudice the interests of any the war or when war breks between the neutral and one
belligerents. of the belligerents [5].

Neutrality is founded on the sovereignty of states. At the beginning of armed conflict, the state
Every sovereign state has the right to remain neutral in a competent public authorities give a statement of
war between other states, at least if he is not bound by a neutrality which has the advantage of clarifying relations
contrary commitment [2]. between sovereign states.

The law of neutrality is a consequence of the law of
war, as old as the latter, but based rather on the will to 2. PERMANENT, EVENTUAL AND

remain neutral, to avoid the effetcs of the state of war. IMPARTIAL NEUTRALITY
[3]. Strictly considering, the neutrality is the operation of
states not to participate at war and only begins at the There have been several types of neutrality over
outbreak of a conflict. time[6]:
The main legal instruments regulating the status of - permanent neutrality (called by some authors
neutrality are two conventions adopted at the Hague perpetual) is where some countries have assumed the
Peace Conference of 1907, namely: continuous obligation not to participate in any armed
e The VIIth Convention "regarding rights and duties conflict, military-political alliances or war preparation ,
of neutral powers and persons in case of war on not to allow use of their territory for the location of
land" and; foreign military bases and the obligation not to hold or
e The XllIth Convention "on the rights and duties of produce, or experience nuclear weapons or other
neutral powers in case of maritime war." weapons of mass destruction. Hague Conventions (art. 7
Neutrality includes two ideas: abstention and of the Convention V and art. 7 of the Convention XIII,
impartiality. October 18, 1907) did not require neutral powers to

prevent the export or transit of arms and ammunition for
any of the belligerents. This also explains through the

187



Constanta Maritime University Annals

Year XVI, Vol.24

interest of the great powers to do lucrative business
during the war, selling war material to one or other of the
belligerents or both sides ;

- eventual neutrality is the neutral attitude of a State
or States to a particular war. An example of this is the
Japan and Turkey's attitude towards the conflict in Israel
and the Arab States in 1967

- impartial neutrality is the neutrality of a State or
States to all participants in a conflict. It was governed by
the Hague Conventions (1899 and 1907).

2.1 The evolution of the concept of neutrality in the
event of maritime war

A significant moment in the evolution neutrality sea
in wartime was the creation in 1780 at the initiative of
Catherine 11, Empress of Russia, of the first league of
armed neutrality, an association of neutral Powers to
establish a system of military neutrality for trade
navigation and neutrals in time of war [7]. The League
was founded on the following principles: the right of
neutrals to make cabotage along the coast of belligerents;
goods carried by neutral ships could not be confiscated,
except the contraband of war; a blocked port could not
be considered so unless the belligerent that it blocked its
entry stationed manifestly dangerous warships at the
entrance of the port . In 1793 Russia has abandoned
these principles, in line with the British position, who,
through a law proclaimed in 1781, banned neutral
vessels from entering a French port

In 1780 Russia, unhappy with Britain's refusal to
recognize the right of convoy initiated a second League
of armed neutrality.

But the state that will decisively influence the
development of naval neutrality will be Great Britain,
the first country to ban its nationals to accept branded
letters or hire in belligerent's armed forces.

The nineteenth century was called "the golden age
of neutrality" He started with the creation of the
institution of permanent neutrality (in Switzerland in
1815, Belgium in 1839, Luxembourg in 1867) and total
or partial neutralization of territories. Earlier in this
century the "European balance" was created, that
allowed neutral states to defend their rights, especially
since the United States have entered in their ranks
Also, in the shadow of economic liberalism, which
imposed a distinction between public and private sectors,
neutrals found fertile ground to assert claims not to be
hindered in carrying out their trade. Military unions of
states develop at the same time with commercial and
sailing unions, although with different goals. The first
sought mastery of the seas and destruction of enemy
merchant ships and termination of its trade, while the
others development of safe, peaceful activities .In this
context, the strong current pacifist in the second half of
the century, which began with the creation of the
International Red Cross in 1863 and the Paris
Declaration regarding naval warfare of 1856 and
continued with lectures coding (1864 - Geneva, 1874 -
Brussels ) and peace (1899 - Hague), 'has given greater
status neutral powers, including the role of moderator in
conflicts between belligerents. From here to the
codifying general rules of maritime neutrality there was
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only a step, and it was made at the Second Hague Peace
Conference of 1907 .

3. RIGHTS AND OBLIGATIONS OF NEUTRAL
STATES

Maritime Neutrality has its roots in a series of
international treaties, of which the most important is the
Convention XIII of the 1907 Hague of rights and
obligations of neutral powers in maritime war and other
various customs [8]. These obligations impose neutral
states restraint and tolerance and give them certain rights
- the right to pursue relations with other countries and
the right to respect their territorial integrity .

In substance, maritime neutrality in war is governed
by the following principles :

With regard to neutral :

a) freedom of navigation and trade;

b) the obligation to observe a strict equality of
treatment of all belligerent parties;

¢) failure to intervene in the conduct of war.

In regard of the belligerents:

a) prohibition of committing acts of hostility in
neutral waters and ports;

b) the obligation to observe internal regulations
of neutral and international provisions on neutrality
regulations.

Much more complex than similar issues regarding
land warfare, maritime neutrality in war is based on the
same symmetrical principles. .Thus, while duties of
belligerents are expressed in two norms of behavior -
refusing to commit acts of hostility in neutral waters and
the obligation to comply with internal and international
regulations concerning the stay of belligerent warships in
neutral waters and ports, correlative duties of neutrals
are based on two rules of behavior all expressing the idea
of abstention and impartiality.

Compliance to follow these rules has a quite
complex character, due primarily to the specificity of
maritime war, whose main theater of war is the high
seas, that is exactly the space where non-participating
states operate and secondly that the neutral states
territorial sea, which is governed by the principle of
freedom of innocent passage of vessels of all states,
including belligerent, constitutes a ground clash of
interests [9]. Another source of difficulties is the
ownership and persons regime in the sea war, either
because the criteria for determining the neutrality of
vessels, goods and people, or especially because of
frequent abuses perpetrated under the shield [10].

3.1 The duties and rights of warring States

The duties and rights of belligerent states, are based
on, as mentioned, two principles: the inviolability of
neutral states waters and respect of domestic and
international regulations on the protection of neutrality
[11].

a) Maritime territorial inviolability of neutral states,
with all its component parts, constitutes a general
obligation of warring parties. Belligerents — as shown in
Article 1 of the Convention XIIlI Hague - are bound to
respect the sovereign rights of neutral Powers and to
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abstain, territory or neutral waters, from any act that
would constitute a departure from the their neutrality .

Among the acts prohibited are the capture and visit
a belligerent in neutral waters; establishment of tribunals
on neutral territory or on a ship which would be in
neutral waters; use neutral ports and waters as a base of
operations against enemy shipping, installation of
telegraphic stations or means of communication with
belligerent land or naval forces.

It is forbidden to a neutral country to deliver to a
belligerent warships, ammunition and any material that
would help in conducting its military operations and
belligerent aircraft flying over the territorial waters of
neutral states

Convention tends, as seen, to prohibit any acts of
war in the waters of neutral states.

b) Capturing an enemy ship by a belligerent in the
territorial waters of a neutral State is expressly
prohibited by the Convention.

This prohibition covers both warships and merchant
vessels of belligerent power and other neutral vessels
liable to be confiscated for contraband of war, hostile
assistance, forcing the blockade etc who managed to flee
to neutral waters.

For the above-mentioned facts to be considered a
belligerent crime, the Convention imposes two
conditions:

- to have happend in neutral waters in the sense

of international humanitarian law and

- the neutral to protest against their commission.

Compliance with the first condition has raised many
controversies in the past, as some neutral states had a
width of three miles of territorial sea, some 12 miles,
with the latter belligerentparts  refusing to recognize
them.

Today the problem seems solved since the last
postwar regulations recognize to states the right to have
a width of the territorial sea up to 12 nautical miles.

The issue is however with the other components of
marine space - special areas and exclusive economic
zone - where States exercise their sovereign rights.

With regard to tlehe latter condition, the neutral has
the following obligations:

- if the capture is still under their jurisdiction, he
must use all means available to have the catch and the
crew freed or to have the crew stationed at shore;

- if the capture is outside their jurisdiction, the
neutral nas the obligation to intervene with the captor's
government to release the capture; if belligerents carry
loot within neutral's territorrial sea, the neutral must
release both loot and crew.

c) Crossing of belligerent warships and prey
through neutral territorial waters does not, under Article
10 of the Convention, constitute an offense.

This rule is based on rules of international law
relating to the right of " innocent passage ' of trade and
war ships of all States in the territorial sea . This rule
was laid down in the 1958 Geneva Convention on the
Territorial Sea and Contiguous Zone and reiterated in
that of Montego Bay 1982 ; to the latter many countries,
particularly of the non-aligned and developing ones,
have made reservations for the purposes of avoiding the
passage of ships of war if not with express notice.
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Since states have the right to prohibit temporarily,
in certain circumstances, the passage of foreign vessels,
especially those of war through their territorial waters, a
neutral state is entitled, a fortiori, to exercise such a right
in relation to warships the warring parties, without being
obliged to do so.

If a neutral grant right of passage of warships of
belligerents, this must not be used to gain a military
advantage, such as, for example, to escape the pursuing
enemy or evade an attack.

d) In the war on land, any violation of the neutral
territory of a State constitutes a violation of neutrality. In
maritime warfare, passing and staying of ships through
neutral waters may in certain circumstances be permitted

Regulated since the eighteenth century by domestic
laws and treaties of commerce and navigation and peace
treaties, issue of the right of passage and stay of warring
parties ships in neutral waters has been enshrined in
international law at the beginning of the twentieth
century by the he thirteenth Convention of the Hague,
governed by two main principles:

1) The exclusive competence of the neutral state to
admit belligerent vessels access to ports and territorial
waters;

2) Equal treatment for all warring parties.

3.2. Rights and duties of neutral states

International humanitarian law applicable to
maritime war rules two neutral states rights - the right to
trade and the right to navigate.

The citizens of neutral states have the right to trade
between them and third parties and to continue to trade
with belligerent  subject to certain conditions . In
practice, the issue takes a very complex turn, which is
determined by the specificity of maritime war (high seas,
where neutral Powers exercise this right, are the main
theater of operations with private property not being here
inviolable) and opposite interests of neutrals and
belligerents (first want to enjoy full freedom of trade and
navigation, while recent seek to discontinue any way of
their opponents to connect with the world in order to
weaken their economic and military potential).

The complexity of the problem results from the fact
that if the issue of trade relations between the citizens of
neutral states is relatively simple, that of trade between
belligerants and neutrals questions the base of neutrality
which is impartiality; The Particular of the neutral state
can not be impartial in business and the affected
belligerent has the right to retaliate. From the point of
view of humanitarian law, the neutral state is not liable
for acts committed by its citizens contrary to neutrality
individually. ~ This disclaimer seems to create an
advantage for the neutral, a rupture of balance between
the rights and obligations of belligerents and neutrals. In
reality, the imbalance is in reverse. Belligerents have
more extensive rights and those of neutrals are rather
limited.

International humanitarian law applicable in
maritime war grants belligerents in exchange of lack of
accountability of neutral states, a "compensation”: the
right to take action against citizens of neutral states who
would try to help the enemy. The right to control and
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prevent neutrals trade was considered a right of "self-
defense™ by the belligerent state.

3.3 Restrictions on the rights of neutral

Freedom of trade and navigation of neutrals is
carried out under the control of belligerents, subject to
certain restrictions . Neutral are not allowed: to carry on
what one party considers contraband of war, to enter or
leave a belligerant's port when those ports are blocked.

One restriction is to prohibit the smuggling of war,
which constitute an essential element of maritime
neutrality.

The term "contraband of war" means objects and
merchandise which, because of their usefulness for
military operations, if being supplied to opponent,
belligerent prohibits, the penalty is confiscation of the
vessels that are they transported on. So, smuggling
involves a trade prohibited by international humanitarian
law norms

The regime of belligerent merchant ships is
governed by two rules;

1. Freedom of access and freedom of anchor ;

2. The Right of neutral states to commandeer them

for the public interest

Freedom of anchor of merchant ships is not limited
in time, provided it does not violate the neutrality of the
state.
4.  CONCLUSIONS
The Status of neutrality creates rights and
obligations which usually do not exist in peacetime and
that come to an end at the end of the war or when war
breaks between the neutral state and one of the
belligerents.

Assuming the rights and obligations of neutral
states in maritime warfare does not, however, exclude
the right of the neutral state, in compliance with art. 51
of the Charter of UNO, of self-defense, to maintain
armed forces, take any measures necessary to protect the
national territory against aggression, to seek help and be
helped if attacked by another state.

The state has also the right to permanent
recognizing and guaranteeing his international
personality and the right to fully participate in
international life as any other state. Crew members of the
merchant marine of the parties in conflict not receiving
favored treatment by virtue of the law of war, have the
status of prisoner of war.
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ABSTRACT

Through this article we try to emphasize the economic importance of a free port with jurisdiction more relaxed
compared to the country where it is located: exemption from customs duties and a special customs regime with
favorable customs regulations. We emphasized the legal definition of free port in binding with another institution, the
free economic zone which together play an important role in the global economy.

Free ports or "Porto Franco" have a millenary existence, whose first origins were in China and Greece. At the end
of the century, the great port cities were equipped with Zona Franca, in order to attract cargo, ship owners, merchants,
to develop the local economy. Through continual adaptation to new needs, this concept has its origins in the Middle
Ages and is not yet obsolete. Free port development was particularly significant during the last decades.

Keywords: Free port, free zone, port operators.

1. INTRODUCTION In 1719 Fiume and Triest, under Austrian
administration, were invested with the privilege of Porto

Territories with a free state or a certain degree of Franco.
liberalization suffered big changes and transformations . Along the commercial function, free ports fulfilled
Thus, these territories called customs zones, duty-free an industrial function. Thus, some industries could
zones, zones of free enterprise, free trade zones etc. emerge and develop inside their zone, benefiting from
have gained widespread use in virtually all countries the existence of raw materials inside the port without

Initially free zones were known as free ports. The first being subject to customs duties.

free port is considered Carthage, founded in 1814 BC, The prosperity and use of free ports were possible
and then other free ports in the Mediterranean, on the along with the conditions that put them into existence
west coast of Africa and Phoenicia were founded. [4].

A free port is a port declared by a state as not being At the time, however, when elsewhere free ports
regulated by their customs laws, in a wide sense, a free regime had fallen into disuse, here, in the first half of
port is a port where there is a ,,free zone” [1]. the nineteenth century, free ports were not only possible,

In another sense the free port means a territory (port but also entirely necessary.
city, a neighborhood in port) neutralized in terms of On the river Danube, one of the first free ports was
customs, where all ships, irrespective of nationality, have Galati. Nicolae lorga, in one large documentary study
free access and where all the goods of whatever nature marking some of the city's most important moments of
and their origin can be landed, handled, processed, the Danube, included that of setting up a free port
processed and exported without any restrictions and regime, by royal charter in October 1836, declaring
without paying any customs duty only if they fall within Galati a free port [5].
the country. The territory of the free port is separated from the

Free ports enjoyed another very important favor: customs area by a fence with gates under customs
they were exempt from any tax on imports and all control [6].
foreign goods consumed within.

Porto Franco regime was applied for the first time 1.1. The proposal definition of free port
in Italian ports, where trade center has shifted to the west
and north-west Europe [2]. In order to define the free port we need to present

So were established free ports Livorno in 1547, the main characteristics that define the notion itself.
Genoa in 1595, Naples in 1633, Venice in 1661 Ancona At first, free port semantics designate, by default, a
and Messina in 1732 [3]. The positive results obtained port.
by these ports in their commercial traffic led Colbert to If the port remains a vague notion of positive law,
introduce in France the Porto Franco regime as a one agrees to emphasize that managing the flow of
corrective of his protectionism. goods characterizes it, as a testimony to the notions of

So he declared free ports Marseille (1669), import, export or re-export.

Dunkirk, Lorient and Bayonne, further development of Secondly, it represents, per se, an interface
these ports fully confirming the great French minister between the transport streams. according to Dr. R.
hopes, that period being considered "the most brilliant Rezenthel statements, the notion of port exceeds the
era" of French maritime trade. restrictive space of traffic management arranged for sea

or inland waterway, but designates, more pertinently a
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multimodal facility t:  ,,(...) port is the point of
convergence of all modes of land transport (routes,
rivers, railways) and sea transport. Therefore, the port is
in this way defined as a multimodal transport interface,
designed to handle the transition of logistics flows
nationally and internationally. But if the free port
inherently presents the characteristics of a classic
seaport, it has a singularity that makes the difference:
extraterritoriality. American doctrine analyzed this
feature, giving free port the role of a "buffer tool,"
meaning "storage area in which the sender can discharge
cargo, can rest and decide what to do later" . Finally, the
specificity of extraterritoriality gives free port functions
which, by their nature, are more complex and elaborate
than those of a simple commercial port .

According to the doctrine, the open port can be
defined as a multimodal interface defined most often
closed, managed under a multimodal interfaces defined,
most often closed, managed under an economic regime
especially like "duty free" through which extended
logistic services such as general contracting, assembly,
processing of products are supplied under a customs
extraterritoriality.

Therefore, the free port is free of all border barriers,
in order to bring added value logistics operations and
supply chain.

As an interface, it can receive various implantation
sites: in the center or close to a commercial port, a dry
port, a river port or an airport. It is designed to transit
international logistics flows under a special economic
status, meaning outside the customs territory and outside
of the country of destination systematically control, thus
avoiding physical and administrative obstacles - tax and
customs — due when border crossing.

2. FREE COMMERCIAL ZONES

Commercial free zones - the oldest and simplest
form of territorial organization (sec. XVII-XVIII), is a
title awarded to the first generation of areas. This group
following forms: a free zone, customs warehouse, free
port, port works, free airports, transit areas, export
processing zones, and not the last commercial free zones,
which are most widespread.

Such areas shall be established in international
transport hubs (river and sea ports, railway hubs,
airports) to facilitate penetration in the country of
foreign  currency  through external  commerce
intensification. Such areas are usually approved and
supervised by customs. Inside these zones duty-free
goods can be stored, packaged, and marketed
transhipped. Commercial free zones exist virtually in all
countries.

A variant of the free trade area is the network of
shops "Duty Free Shop"  (detailed marketing for
individuals) [8].

2.1 Porto Franco: Addressing an uncertain notion
Inside Free ports one can carry out loading

unloading ,can store goods brought from abroad, and
then re-export either manufactured or in the state in
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which they were brought, can perform commercial and
industrial transactions, duty-free import or export [7].

Import duties are paid only for goods out of the
ports to domestic consumption.

The existence of free ports is determined by the
need to create optimum conditions for the traffic of
goods destined for other countries.

With the exception of Australia, free ports are
found on all continents, the meeting points of the roads
ocean ports are free: Hong Kong, Singapore, Cologne
etc.; free ports in Europe are: Constanta, Hamburg,
Bremen, Bremerhaven, Cuxhaven, Emden and Kiel,
Stockholm, Goteborg, Malmé, Copenhagen etc.

The notion of Porto Franco remains as cloudy as at
the beginning of XXI century. The notion of Porto
Franco is subject to different definitions of a state or the
other, not forgetting many related concepts, such as free
zones, coming to complicate understanding of positive
law [9].

2.2 The concept of free port in positive law

Free port, free zone, free zone port logistics free
zone, industrial free zone, urban free zone, free exports
zone ... are extremely imaginative practitioners regarding
the terminology used to describe these specific facilities
whose importance is enshrined the Incoterms © 2010,
but equally by the recent creation of an international
organization dedicated to: World Free Zones
Organization As notions of port or terminal, subject to
various denominations and definitions, we would be
tempted to say that this is, without doubt, a shortcoming
quite common port facilities.

No international convention actually does define
the notion of Porto Franco and the Geneva Convention
and Statute on the international regime of maritime ports
in 1923 doesn't fill the gap .

At European level, the proposal for a regulation on
market access to port services on May 25, 2013 defines
in a general manner, the notion of port ,,an area of dry
land and water made up of works and equipment
allowing essentially penetration ships, loading and
unloading, storage of goods, the receipt and delivery and
embarking and disembarking passengers, and any such
infrastructure which carriers need in the port area ”. By
allowing the incorporation of large parts of the port
infrastructure, this general definition does not refer to the
characteristics of the free port .

The only express reference to this notion is found in
the old customs provisions on free zones and enterprises
of works from the "old free port of Hamburg", defining it
as "the Parts of Community customs territory separated
from the rest where the non-Community goods which are
introduced are considered for the purpose of import
duties and commercial policy import measures, as
contained in the customs territory of the Community
(...)". If this definition does not clarify on what can be a
free port, it classifies the free port in the category of free
zones and gives it the principle of customs
extraterritoriality — apart from the  commercial
"classic"port. This extraterritoriality of free zones is
equally confirmed in the Protocol amending the 1973
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Kyoto Convention on the Simplification and
Harmonization of Customs Procedures.

On the positive law of customs, although France
was a territory that has sheltered the free port until the
revolution abolished their privileged status, even if there
remained modest reminiscences in Verdun, the great
seaport Bordeaux, Saint-Martin and Saint -Barthelemy
the concept of port zone remains ignored in seaports
Code.

3. EXPLOITATION OF FREE PORTS REGIME
While lawyers are familiar with operating regimes
of seaports and their governance model, those of free
ports remain confidential because they are still little
studied .

Free ports operating regimes are very different as
far as each state defines the legal framework applicable
in a unilateral manner. Meanwhile, free ports are
characterized by common principles, notably customs,
unified under the aegis of the World Customs
Organization.

3.1. The particular characteristics

As in the case of the commercial port, creating a
free port reveals an administrative authority, the state in
general, authorizing location and infrastructure
development in the legal area. This decision affects the
equal status of "free" of that installation. generally
formalized by a law, the establishment and activity of
free port are strictly regulated, with the possibility of
repealing or evolution of certain provisions during
existence through a law amending, as a law in finance, as
It has been the case several times to Tanger-Med port in
Morocco

Regardless of their diversity, the legal framework
applicable to free ports is structured in a manner similar
to the provisions that can be classified into seven
categories, of which the most significant are:

v' Free port functions,

v' Geographical delimitation and,

v" Access, authorized activities,

v’ Tax incentives,

v’ Operators and organization of the port .

In this way, the public authority defines the
functions exercised by the free port authorities expressly
authorized for knowledge products and services,

The text stipulates in this respect the conditions of
delivery, suspension and withdrawal of licenses for
companies operating in the free port, without omitting
reference to facing checks .

In principle, all ships goods without discrimination
based on the flag, can penetrate the free port, subject to
security and safety rules

Regarding the actors in the free port, they are the
regulator, operators and sometimes developers

If the regulator is coordinator or facilitator zone,
operators are forwarding agents, shipping agents,
handling companies, enterprises or logistics etc.

The wvarious tax incentive schemes come to
complete the legal framework of the free port, presenting
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favorable regimes in terms of duties and taxes proposed
by these operators.

3.2. The ways for operating the free port

Free port has a specific operating system that
overlaps their governance arrangements.

This system, which is uniform, is justified by its
extraterritorial character which gives it a special status.
As if free zone, free port is in fact a "territorial enclave”,
outside the jurisdiction of the customs of the country of
residence. That transit goods are viewed, therefore, as
not being on the customs territory, in particular the
implementation of liabilities related to customs and
taxes. Accordingly, free ports are equipped for operating
a regime of exceptions and derogations on the
application of the common customs law. At European
level, in terms of free zones, free ports belong to the
default "private arrangements" of Title VII of the
Customs Code of the Union. The principle of "One
Country, Two Systems" characterize the free port with
a very attractive tax regime for operators or foreign
investors. In a more precise manner, if free port offers
the same benefits as a seaport "classic” on the handling
and transit, it is instead dedicated his work mainly
internationally.

This commitment to international Mundus is in
contact with the freedom of maritime trade and the free
movement of goods

This principle of free movement, supported by
extraterritoriality customs entails the corollary of a series
of prohibitions to state that the free port is located in,
especially in terms of control of origin and possession of
the goods, the nature, quality and quantity, subject to use
and finally destination.

The second major difference compared to classic
commercial port operations is that "mundane” loading,
unloading, transhipment and storage must be previously
authorized in the Act establishing the free port, while
this is true for the handling and transformation of goods ,
but these operations are carried out by the exemption of
customs duties for both raw materials and production
equipment used for. Outside mere warehousing
functions, it could be assembly, labeling or
refurbishment, carried out under the inward processing
regime.

4. FREE PORTS IN A GLOBALIZED WORLD
Today's globalized world is characterized by the
free  movement of persons, goods, services and
information. It's an interconnected world where actions
in one place can have implications elsewhere on the
planet [14].

Maritime transport is an important aspect for world
trade and access to global markets. Globalization has
introduced also new Maritime actors .

Free ports such as: Galati, Malta, Cuba, Isle
Maurice, United Arab Emirates, Panama, Madagascar,
Morocco, Latvia and China, are located invariably in
states of medium size and large size, port facilities of
free ports fall within globalized context of the world
economy.
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In this way, regardless of whether they are secular,
modern free port will never be the same level as at the
beginning of XX century, as proof of their omnipresence
in countries located close to the strategic axes of world
trade, such as Suez, Gibraltar, Panama Malacca.

Meanwhile, beyond their dynamism and presence
around the world, these plants are poorly understood by
lawyers from the harbor and sea . in respect of
installations on land, maritime law is not intended to
regulate them as well as the International Maritime
Organization (IMO), which tends to incorporate
progressively ports in its body of rules, as with the ISPS
Code on ship and port facility security.

5. CONCLUSIONS

We are in the period in which the world economy
increasingly globalized, entering a new phase. Pretty
interesting

In this context, the notion of the free zone and
customs duty suspension arrangement offered by this are
becoming increasingly interesting for international
affairs.

National economic and social context have changed
much in Romania in the last 25 years. From progress to
regress, from growth to decline, from year with profit to
years with losses, about that we can say that free zones
and free ports in Romania have not disappeared and still
seek solutions on the path of evolution and their
development towards economical growth.

Galati Free Zone can become a pole of commercial
interests on the eastern border of Romania and the
European Union, the reasons are: China already insists
on a commercialand logistitic gigantic project [15] of
restoration of the old Silk Road [16] and it seems that
already the first steps of the project take shape

Tense political conditions and latest developments
of the Middle East crisis bring more interest to the
project of restoring this ancient trade routes - proposed
and supported by the Chinese.

Located at the east gate of Romania and the
European Union, specifically the border with the former
Soviet space, Galati city and Galati Free Zone [17] more
pronouncedly  become increasingly important for
business people interested in economic exchanges
between East and West.

In its positive aspects, free port allows attracting
investment, especially foreign investment, the growth
rate of freight traffic and hence the creation of jobs. In its
negative aspects, an open port creates revenue for the
benefit of recipient countries for operations carried out
directly within it.
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STUDY OF THE ECONOMICAL EFFECTS OF THE BIO-INVASIONS

CAZACU NICOLAE
Doctoral School of MarketindBucharest University of Economic Studies, Romania
ABSTRACT

This paper aims to examine the economical effetth@ bio-invasive phenomenon, begining with global
considerations in this respect, and ending witlppsing legal and scientifical measures, for pretkatundesirable
effects of this phenomenon. As an example, it &@iaed the Black Sea ecosystem problem.

Keywords: invasion, Black Sea, industry,legislation , biodbity.

1. INTRODUCTION Without natural enemies and no effective
competition to food from the native specibB)emiopsis
After developing global metal transport vessels, enormous populations have grown throughout thekBlac
massive changes occur in the structure of the marin Sea, in a very short time, and have caused general
ecosystems.The ships were carrying ballast water i collapse of the main pelagic species populatiomstha
their hold from the latest port, which was discleatdn entire Black Sea basin.
the first port, without any caution. As a direct consequence of this, the fishing
This way, an extremely wide range of marine industry, based on the exploitation of the natipecses,
organisms larval stages plankton that were able tohas experienced a formidable setback from which has
withstand confinement shorter or longer, managed tonot recovered even afteMnemiopsisdiminished its
reach areas where, naturally, would have had nacgha populations.

to reach . The Black Sea example became for the specialists a
veritable "case study", of what can happen in aimear
2. GLOBAL CONSIDERATIONS basin when entrying an invasive species. Todayydwet

the dominant species in the Black Sea basin, of a
Experts in biology and marine ecology began to particular ecological importance there are justsoon-
signal mostly alien (invasive) species: in Europgdn indigenous species - immigrants antropochori:
to appear in the interwar period, species of |Rdaific Mnemiopsis leidyin the pelagic ecosystems, théya
or North American, first transported in large ports arenaria bivalves (North American) andscapharca
British, French, German or Dutch; in the US ports, inaequivalvis(from the Far East) on the sandy shallow
eastern European species occured; on the west abast bottoms, also the crustacean ciriggalanus improvisus
North America species were emerging from the Fat Ea (of Asian origin), on the bottoms rocky shallow towohs,
Asia and in Australia and New Zealand, also in somethe east Asian predator gastrof®dpana venosan the
Pacific islands, are reported European and Northsame habitats, where he managed to exterminatestlmo
American species. entirely the oyster banks (today, simple remember t
This way, the situation in large areas near major great masses of valves on some beaches or sediments
ports on all continents reached soon to show aahix (Skolka, 2004).
joint species, where the aliens started to dominateat Introducing new species in the fresh water, by
is exactly the antropochori immigrants. humans, had also serious effects upon the ecosystem
Such species have produced also an economicOften man practiced the introducing of the fishcige
damage: for example, when was registed the peiwgtrat for economic or sporting interest, without realiziwhat
of the Chinese craligriocheir sinensisin Europe (adults  might result from such actions. One of the most
custom of digging shelters in the bank of the frester, unfortunate cases, introducing a species for
where they are developping, endangered a serigan$ acclimatization and commerce, was thates niloticus
in the seaside Netherlands and German in the 1@2@s  species - species that can reach two meters ithengl
led to taking appropriate action against them),thw 200 kg - in Victoria Lake, in America, during 1950’
American Crepidulafornicator gastropods impact upon Following the acclimation of this species, 200 enite
the indigenous populations dfaliotis, on the French fish species have disappeared, so this was the most
coast, used by the local population for direct important phenomenon of extinction of vertebrate

consumption. indigenous species recorded from the late glacaibp
The real disaster, both ecologically and (Kolar, Lodge, 2001).

economically, occurred when, in a marine basinquei Taking account of the important damages

in its own way, as the Black Sea, recently formeith sometimes that the immigrant species have prodirced

specific fauna and flora, has appeared a predatothe invaded habitats (eg. the Baltic Sea marinenbas

ctenophor from the north Atlantic waters of America with a number of special characteristics, today ban

Mnemiopsis leidySkolka, 2004). described as a "high species imvazive" considettireg
large number of the naturalized exotic species thed
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native species drastic reduction in the staff), the zero, as was the case Bfgraulis encrasicolyson the
specialists even tried to quantify the invasive right Romanian seaside.(Niermann, 1993)

phenomenon itself. It was proposed an "exotic itd@ax In the present, this ctenophor became the dominant
"invasive index" (Branch, 1994), to characterizee th species in the Black Sea macro-zooplankton, evds if
different taxonomic groups. workforce no longer reach the same values as in the
This index can be calculated as following: exponential growth of its population.(Skolka, 2004)
Mnemiopsisattacked the food source for some very
E = Ex 10C , (1) important fishes for the fishing industry, such as

anchovy. This, combined with overfishing in thand,
almost led to the extinction of the anchovy spedie

The E index is the exotic index; the Black Sea.
- E represents the number of alien species inticpkar If it would had been made a fishing plan, ratibnal
taxonomic group, in a given area; based on the results of scientific research, taisamly
- N is the number of native species in the same would not have happened.
taxonomic group; when in the area there is no dtimes
species, it will take the value of N + 1. 2.2 Studies, researches, reglementations upon the

Calculating the index for some groups in the Black invasive phenomenon of Black Sea
Sea:
Understanding that the Black Sea ecosystem is

 For molluscs, the value is 3.22 (Zaitsev, Ozt@®Q1); threatened by increasingly more dangers, Institfte
» ForMnemiopsis leidyithe value is 300; Biology of the southern seas of Sevastopol, togetlith

the Institute of Oceanography and Fisheries in Kerc
2. THE BLACK SEA PHENOMENON Ukraine, have conducted research and regular

expeditions until 1993 to monitor changes in this

An example in this respect is the great comb jelly ecosystem. Data gathered from these researches have
Mnemiopsisnvasion, still existing in the Black Sea and been crucial in understanding the mechanism of the
also its aftermath economic and ecological. Mnemiopsideidyi invasion and were the main source for

The invasion occurred in 1987-1988, when the numerous and specialized studies which were coaduct
Mnemiopsispredatory ctenophor came into the Black later in this respect.
Sea, from the ballast water of merchant ships. &bk The main authors of these studies (Lebedeva,
of the adequate normative regulating for dischayghe Shushkina, 1994) showed how the attack was cabryed
ballast water under controlled conditions, in thecally Mnemiopsisspecies upon the native species and the
designated areas, in order to purify them, andable of effects which have been produced{@rescu, 2012)
legislation to regulate the periodic inspection the To build a complete defense system is necessary to
fauna territorial waters, led to the migration ofvery analyze these data for forecasting composition gésn
large populations oMnemiopsideidyi, from the North  of the ecosystem structure, since the introduatibthe

American waters in the Black Sea. disruptive factor. In this caseMnemiopsisis the
In competition with the indigenous forms, it has disturbing factor.
defeated and eliminated the competitors, at theécbas Many researchers in fields such as oceanography,

trophic chain.Mnemiopsiscaused severe disruption and chemistry, biology, even biophysics, biomathematics
directly in the pelagic or even bental shore. The stressed the importance of such forecasts.
populations of fish, especially anchovy, and other Starting from some basic elements, namely: the
species, have been deeply affected, registeringah r total phytoplankton, protozo&Jnemiopsisand dissolved
collapse in the period of the explosive growth b&t organic matter, without taking into account fish
ctenophor, not mereljpbecauseMnemiopsisfeeds on  populations, it can be assessed, over a periddef the
their larvae and juveniles, but also because tleiw n changes that may occur in the marine ecosystem
immigrant is a strong competitor on the food fishes (Dragoescu, 2011).
(Skolka, 2004). Currently, Romanian law foundations are
The lack of the preventive measures against theintroducing invasive species phenomenon into allega
introduction of the invasive species into the Bl&sa is  framework, because of treaties, international agesgs
partially justified by the fact that, until thisviasion, it to which Romania has joined, and some others iatern
had been produced no major environmental changes duregulations (Skolka, 2004).
to the ingress of a invasive species in the Blask S
2.3 “Solving” the problem
2.1 Economical effects of the bio-invasion in thecB
Sea ecosystem However, the law did not protect the Black Sea
Mnemiopsis's invasion, but other invasive species
As a result of entering this predatory specie t introduction in the late 90'8eroe ovatd.e. whose main
Black Sea basin is the drastic collapse of mank fis source of food is the lobatélnemiopsis leidyin this
populations whose juveniles were both competing to case (Skolka, 2004). Although this event had tlecef
food and consumed by this new immigrant. Sometimes,of halting the invasion of Mnemiopsis's and theagl
a number of economic interest species flocks feleto start rebuilding herds, long-term consequenceshesfd
changes in the ecosystem are unknown. In the absdnc
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a close monitoring of the Black Sea ecosystemant ¢
collapse any time due to a variety of causes.
Mnemiopsissite was not destroyed [Beroe ovata
and it is possible that when two populations widlysa
while longer separated from one another (becauskeof
sea currents, for example), the populatioBefoe ovata
disappear(for lack of food) anelnemiopsisrestart the

invasion in the Black Sea ecosystem.

According to the author, let us consider, the
exclusive model of the competition between two &wec
Research results led to a representation like this:
(Figure 1)
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Figure 1 Optimal trajectory (in the first yeay f
the exclusivist competition( Bgoescu, pp. 64, 2011)

After about 25 years, biologists have verified that
there are still Mnemiopsis in the Black Sea ecasyst
So the two populations, both invasive predatorsxisb,
even if they had the same trend, and even if they
annihilate each other, even if not in the same qntign

and recent data can be presented as it followgu(€i2)
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Figure 2 The predators, P(t) (green and blue) have
an upward trajectory, slowly at first, but afteotyears,
rising to become significant. The prey, M(t),
Mnemiopsishas brown and red components, and
develops parallel to the predator, although maraiigi.
(Dragoescu, pp. 103, 2011)

as in the maximum period of development, in which
case, a realistic trend, supported by theoreticaliss

We believe, therefore, that the emergence of specie
Beroe ovatain the Black Sea has a positive role in
combating theMinemiopsisnvasion, but as the literature
has shown, the presence of both species in thek Haa
can only worsen the global aspect of its biodivgrsi
(Skolka, 2004)

It can be said, more literary, that a "bad" was
stopped by introducing another "bad", but at whast,c
we are asking ourselves? Long-term effects of #nes
unknown and the lack of interest in legislation the
issue of the invasive species places the Black Sea
ecosystem in a great danger.

3. THE IMPACT OF THE INVASIVE SPECIES
EFFECTS (Tabel 1)

000 000

Gonn £000
4000 4000

2000 2000

-10 -5 0.5 1.0

LEGEND: BLUE-THE EVOLUTION OF A NATIVE SPECIES

5 10 -1.0 -0.5

RED - THE EVQLUTION OF AN INVASIVE SPECIES

Figure 3 The different evolutions of the nativelan
the invasive species(Byoescu, pp. 96, 2011)

The impact of the invasive species on the
ecosystems has been studied by the researchers drase
particular characteristics such as: fecundity, cetitipe
ability in exploiting the ecological niches, rapid
maturation, so on. These observations led to teeolis
so-called "impact index" calculated according te th
recorded characteristics of invasive species. Tiggelst
such index for the marine invasive species, wa$-7,9
recorded byMnemiopsiq. Skolka, pp. 147, 2004)

Analysing the evolution of the invasive species
compared with the native species, during different
periods, we are led to the result representedgurgi3.

SWOT analysis of the effects of the existence of
such species leads to the following:

Table 1. Swot analyse for the invasive species@tical effects(Skolka, 2004)-revised

WEAKNESSES
Effects of species from fouling on underwater comgtons
require expensive cleaning procedures and the caigin of
some preventive measures (antifouling paints);
Negative effects for tourism - accumulation of deaganisms|
or algae on the shores;

STRONG POINTS
Expanding the fishing season;

The emergence of new economically 8
exploitable fishery resources (eg. theMya

arenariabivalve is eatable);
Sometimes, the increasing number of jobs;

Losses in the total quantity of the commerciallypleited
species populations;

Losses in aquaculture;

The increase in the cost of the marine productstduke cost
of chemicals used to control or eradication;
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3. CONCLUSIONS
This study wants to be a foundation, as well as a
motivation for a set of economic measures, supddite
legislative regulations, in order to minimize thieets
of the phenomenon of bio-invasions in the Black &a
even, to try to stop it. These measures will have t
achieve both environmental economic sector and
macroeconomics, highlighting here the importancarof
existing idea in literature, which is a cost-benefi
analysis of the introduction of any alien specieghe
existing ecosystems. For long term, it would be
beneficial to analyze from the macroeconomic paoint
view, two different scenarios, and balance the iimes
and the payments, in each of these two situations:

a) no measures for treatment of the discharged

ballast water, with all the consequences deriving

from it.

b) installing a ballast water treatment equipment,

which operation will be supported by fees from the

ships with ballast water discharges.

This study, although only of a theoretical
importance, tries to be a true warning signal atibaet
presented issue.
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COMMENT ON THE IMPLEMENTATION OF “0 - 1" TEST FOR T INKERBELL MAP

DELEANU DUMITRU

Constanta Maritime University, Romania
ABSTRACT

Recently, Gottwald and Melbourne proposed a neWwrigecie for characterization the regular or changture of
dynamical orbits. Their “0 — 1 test for chaos” tales input a scalar time series of observationsretuins the value
unity in the presence of chaos, and zero otherwBsece its appearance in 2004, the test has undergeveral
modifications which aimed to increase its reliagiliThe purpose of this paper is to check how thheiaements have
improved the test’s performances and to highligktrole played by the main parameters. To achigigewe generate
data that we use from the 2D Tinkerbell map, kndemits rich dynamical behaviour. Our findings shivat the last
variant of the test succeeds even better to gweitfint answer on the type of the investigatedtorbi

Keywords: Tinkerbell map, 0 — 1 test, ordered and chaotidtsrliime series analysis.

1. INTRODUCTION scalar value usually in the range [0, 1]. To obfgitthe

o . following sequence of steps must be covered:
Determining the chaotic or regular nature of the

orbits in deterministic dynamical systems continteebe Step 1 For a fixed real parametecr](0,27),
an important issue of nonlinear science. It is more arbitrarily chosen, one constructhe translation
difficult to solve as we have less information dret variables:

internal dynamics. For those systems whose evallitio N N

time is described by ordinary/ partial differential _ : . _ N
equations or maps there are an impressive set thioohe Pe(n) = Zq)(J)COSJC A = qu(l)sm e @

for distinguishing chaos from order, including Lyapv = 1=

characteristic exponents, the Smaller Alignmentekpd  for n=12...,N. These variables are bounded if the
the Fast Lyapunov Indicator, the Generalized Aligntn  dynamics generating is ordered (i.e periodic or quasi-
|ndex, the Mean EXponential Growth factor of Nearby periodic)_ Contrary, if the under|ying dynamics is
Orbits, and the Dynamic Lyapunov Indicator [1 -.18]  chaotic, thenp, and g, are unbounded and, more than

our knowledge on the dynamical system concerns Onl.ythat, they behave asymptotically like a Browniartiom
its observed outputs, then our maneuvering space is

severely limited to only a few tools, including “0 1 Step 2 The growth of p, and q, is described by

test”, Asymmetry Coefficients or Fast Norm Vector themean square displacemeiMSD), defined as
Indicator [11 — 15]. '

The “0 — 1 test for chaos” was introduced in 2094 b 1 N _ 2 _ 1
Gottwald and Melbourne as a means of separating™ ("= o Zu{[pc(“”)'pc(l)] +[ae(i+n)-ac()] }
robustly periodic and low-dimensional chaotic dyimzsn =
The test has successfully been applied to sevienak f 2)

and maps, to noisy numerical data, experimenta,dat for n<nc=N/10<<N. The definition (2) shows us that
quasi-periodically forced systems and strange non-the test needs a relatively large number of dabatpdto
chaotic attractors, Hamiltonian systems, and s@¢l6n- work properly. The theory behind the test assunas if
20]. The main advantage of the test consists ihiitary the underlying dynamics ofp is deterministic chaos
output. More precisely, for an infinite amount cdta then M (n) O n, while the MCD of a (quasi) periodic

taken as input the test returns the_value unit_yhiem dynamics will grow much slower than the numbeof
presence of chaos, and zero otherwise. Other iport data points

strong points of the test are (a) the dimensionalitthe For removing a persistent artificial ostibn in

vector field has not practical limitations, (b) the .
equations of the underlying dynamics do not neebeto M¢ , appeared because of, and g, it was proposed

known, (c) the test does not require phase spacdn®Smoothed mean square displacement
reconstruction, and (d) the computational efforios/ )

cost, both in terms of programming effort and inmte of 1-cosnc| 1 &
computational time. In the next section we briefly D.(n)= Mc(n)—l_— ﬁzq’(l') 3)
describe the steps for the implementation of the-“D cosc ji=1

test’, following [17]. The subtraction of the oscillatory term (&econd

term in right hand side of (3)) regularizes theeéin
behavior of M, in the chaotic case and improves the

convergence properties.

2. IMPLEMENTATION OF THEO -1 TEST

Briefly, the test takes as input a scalar timeeseoif
observationsD(j), for j =12...,N, and returns a single
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Step 3 Computethe asymptotic growth rate , of
the mean square displacemeHli, is defined in the first
version of the 0 — 1 test as

n- logn
From numerical point of view,K. may be

determined by linear regression ¢édgM.(n) versus
logn, so

logM.(n) = Allogn+ B, K .= A. (5)

Theoretically, the value returned fit, is close to

unity in the case of deterministic chaos, and teooze
otherwise. An alternative definition oK, utilizes the

modified mean square displacemédd:

K, = lim logDg(n) (6)
n-o logn
where
De(n)=D,(M)~ min Dy(n). (7)
n=12...N

In the most recent version of 0 — 1 testwés
suggested another definition &, , more precisely

co,A)
\/cov({,f)m‘;ov(A,A) '
where£=12...n,, A=M.D,M.(2),....M.(n,,) , and
cov(x,y) denotes the usual covariance sum

K. = corr({, A) = (8)

cov(x,y) =-
©)

The two approaches are calleshression method
andcorrelation methodrespectively.

Step 4 The 0 — 1 test fails to work properlydfis a
resonant frequency of the analyzed dynamical sysitem

this case, M (n) O n’> so K. O2, irrespective of
whether the dynamic is regular or chaotic. To ahid,

the steps 1 to 3 must be performed for other vatdes
equally spaced or randomly chosen in the interval
[0.127'[— O.1] (there exist resonances f(nrD{O, 277}).
For practical purposes,N, =100values for c are

sufficient.
Step 5 Compute the binary diagnostic value
K = mediar{K .). (10)

It will have values close to zero for a roraotic
dynamics and close to one in the presence of
deterministic chaos.

200

3. APPLICATION OF THE 0 — 1 TEST FOR
TINKERBELL MAP

In this section, we investigate the capability loé t
0 — 1 test to detect the presence or not of chadisnie
series obtained by iteration of the Tinkerbell map,
discrete — time dynamical system given by the diffee
equations

Xn+1 = Xﬁ_ yr21+ ax,+by, (11a)

yn+1=2Xn yn+(_:xn+dyn (11b)

where ab,C, and d are real parameters. The map

exhibits interesting dynamical behaviors, including
suddenly appearing and disappearing chaos, interior
crisis, symmetry — breaking of periodic orbits, xisgng
chaotic sets or invariant circles, absence of avioois
road to chaos by period-doubling bifurcations, aatn
[21]. Part of these patterns may be obtained byingC

in the range [1.5, 2.0] and fixing= 09,b=-06, and
d=05. The associated bifurcation diagram in the
(E, x) plane is given in Figure 1, together with its lloca
amplification for 6D[1.6,1.7]. For the sake of
comparison, Figure 2 displays the behavior of the
maximum Lyapunov exponent corresponding to Figure 1
[22]. From the diagrams, one can easily see a great

abundance of periodic windows separated by large
chaotic regions.

a=09,b=-06,d=05
T T T T T

1.65 1.66

164

Figure 1 Up: Bifurcation diagram of Tinkerbell map for
a=09 b=-06, c0[1520], andd = 05.

Down Local amplification forc O [ 16, 1.7].
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Figure 2 a) Maximum Lyapunov exponent of Tinkerbell

map fora= 09, b=-06, ¢0[15,20], andd = 05.

For our purpose of applying “0 -1 test” welested

b) Local amplification forc O [ 16, 1.7].

first a number of four different patterns which are
presented in Figure 3.

0.4

()
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(b)

05

*y

05

o5t

Figure 3 Phase portraits of Tinkerbell map for
a=09 b=-06, d =05, and various values df :
a) ¢ = 1.2 (invariant circle); bf = 1.62 (period — 18
orbit); ¢) € = 1.64 (coexisting chaotic sets); d)= 2.0

(chaotic set).
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Figure 4 Plots ofy, versusp, for the Tinkerbell map
with a=09, b=-06, d =05, and:
a) c=1.2;b)c =2.0.

The next step was to fix= 1.55 and determine the
translation variables p, and q. for CD(j): X,
j=122...,N, with N = 5000. Plots ofg. versus p.,
only for ED{l.Z, 2.0}, are shown in Figure 4. The
bounded nature of the sé(pc(n),qc(n)), n= 12...,N}
for =12, as well as its Brownian behavior for
€ = 20, is more than obvious.

The “0 — 1 test” for chaos is based on thewth
rate of M or D, defined in (2) and (3), as functions of
n. First, in Figure 5 we plotted the dependencevf,
respective D, with n for the same values of parameter
€ used in Figure 4. A notable difference betwedpn
and D, is observed only in the chaotic case 2.0. As

is mentioned in [17], the disappearance of thellasory
behavior in the graph oD, is a consequence of the

subtraction which made the difference betwéép and
D.. Then,

represented in Figure B)gMc(n) and log ISc(n) versus
logn and observed that it is desirable to eliminatthen
determination of the asymptotic growth rat¢, , those
points corresponding to smai] because they contribute
to an overestimation ch| in a least square fit (at least

for ordered orbits). Each time the regression ne:thas
been applied, the first 10% points of the graphehaeen
ignored.

as a part of regression method, we

202

(b)

M. (), D (n)

n

Figure 5 Plots oM, and D, versus for the
Tinkerbell map witha= 09, b=-06, d =05, and:
a) c=1.2;b)c =2.0.

(a)

log(M, (), Iog(D, (1))

3 5

log(n)

6

Figure 6 Plots ofog Mc(n) andlog I5c(n) versuslogn

for the Tinkerbell map witrea = 09, b=-06, d = 05,
and:a) c=1.2;b)c =2.0.

The correlation coefficientK, was determined

both by regression and correlation method. To edém
the influence of time series’ length oK., we

considered two values fon,,;, namely n,,, =200 and
Neyt = 500. The results are summarized in Tables 1 and
2.

Table 1. Values oK for the Tinkerbell map with
a=09 b=-06, d=05, differentC, and two time
series lengths. The computationkgfwas based oM .

c Regression method| Correlation method
Nyt =200 | Ny =500 | Ny =200 | gy =500
1.2 | 0.1352 0.0278 0.0551 - 0.0567
1.62| -0.1360 | -0.0782 0.0263 - 0.0312
1.64| 0.2793 0.4713 0.5491 0.8464
2.0| 0.6545 0.6403 0.9927 0.9874




Constanta Maritime University Annals

Year XVI, Vol.24

Table 2. Values oK for the Tinkerbell map with
a=09 b=-06, d =05, differentc, and two time
series lengths. The computationkgfwas based oﬁc.

C Regression method| Correlation method
Nyt =200 | Ny =500 | Ny =200 | ngye =500
1.2 | 0.1174 0.0247 0.0551 - 0.0565
1.62| -0.0972 | -0.0457 0.0269 - 0.0308
1.64| 0.3325 0.5346 0.5502 0.8469
20| 0.7285 0.7584 0.9931 0.9880

At least for the analyzed cases, the values oltaioe

K. by using correlation method practically do not

change by replacingM, with ISC, while the same

modification leads to greatly improved values fit,

In order to present the effectiveness of the “0"’— 1
test in detecting regions of order and chaos, viengbed
our study by computink for the same parameters’
values as those utilized in Figures 1 and 2. Finst,
compared the results given brf:mediar(Kc) with

those provided by K:mearﬁKc), both for the

regression method and the correlation method. Our
findings are shown in Figures 7 and 8. We used 100
equally spaced values foc and the mean square
displacementM .. Even a superficial analysis of the
above-mentioned figures shows that the correlation
method greatly outperforms the regression methatl an
the median provides better results than the meaheof
computed values oK. .

(@)

when the regression method is used instead. As
expected, theK, approach asymptotic values 0 or 1 if
the amount of data is increased (especially forotiba
orbits).

As mentioned in Section 2, to avoid the fnkty
that c to be a resonant point, one must to perform the
above steps for other values of it.

Choosing 100 equally spaced valuescoinh the
interval [0.1277— 0.1] and computing K either as

K =meafK,) or K =mediafK_), we found the values

summarized in Tables 3 and 4. We have now another
proof that the correlation method works almost
identically for M, and D., and that an increased

number of data for the observabteis desirable. The
definiton K =mediarﬁKc) turns out to be more

effective than that using the mean of the computed
values ofK,, especially for ordered orbits.

Table 3. Values oK for the Tinkerbell map with
a=09 b=-06, d =05, differentC, and two time
series lengths. The computationkgfwas based oM
and correlation method.

1

‘l

r«"‘““‘“‘

17

7
c

(b)

)

c Neyt = 200 Net =500
mean{Kc) mediach) mear(KC) mediar(KC)
1.2 | 0.1315 0.0216 0.0699 0.0007
1.62| 0.1258 0.0172 0.0585 0.00002
1.64| 0.4938 0.4155 0.5411 0.5972
20| 0.9543 0.9954 0.9591 0.9971

Table 4. Values oK for the Tinkerbell map with
a=09 b=-06, d=05, differentc, and two time
series lengths. The computationkqgfwas based o,
and correlation method

6 CUI = 200 CUI = 500
mean{Kc) medlach) mear(KC) medlar(Kc)
1.2 | 0.1290 0.0170 0.0705 0.0019
1.62| 0.1248 0.0172 0.0594 0.0035
1.64| 0.4958 0.4159 0.5566 0.6003
20| 0.9543 0.9954 0.9917 0.9977

mmﬂ

| J

15 17 7 ) 19 195 2
c

°
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Figure 7 “0 — 1" test results for Tinkerbell magtw
a=09 b=-06, d =05, and: a)c 0[ 15,20},

N =2000; b) €J[16,1.7], N =2000; c) € [ 15,20],
N =5000; d) €0[16,1.7], N =5000.
We used the regression method.
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Figure 8 “0 — 1" test results for Tinkerbell magitw
a=09 b=-06, d=05, and: a)c 0[ 15,20},

N =2000; b) €0[16,1.7], N =2000; c) ¢ J[15,20],
N =5000; d) €0[16,1.7, N =5000.
We used the correlation method.

However, regardless of the used definitibK @r

the applied method, the verdict on the orbit’s tgpeen

by the “0 — 1 test” is in full compliance with Lyapov
coefficient’s values. The only differences occurreshr
the edge of chaos, where the “0 — 1 test” needse mor
iterations to distinguish between regular and dbaot
orbits.

Second, our further numerical investigatibas
proposed to analyze the effect & of a choice of
randomly sampled values af instead of an evenly
distributed set. The results, displayed in Fig®eand
10, indicate that for ordered orbits the selectimode of
c is less important for the test, both methods log
values ofK close to 0. On the other hand, for chaotic
orbits the two ways of choosingproduce significantly
different results, but the convergence tendencyatds/
the asymptotic valueK = 1 is not affected at all.
Somewhat surprisingly, the regression method itdgca
smaller differences between the results than the
correlation method. We worked withl ., N = 2000 and

median ofK. values.
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3K

163 16t 1e5s  Les 167 Les 169 17
c

Figure 9 “0 — 1" test results for randomly and &tu
spaced values af The regression method was used.
Up: Plot ofK versusc; Down Difference between thi¢
values showed upward verstis

Figure 10 “0 — 1" test results for randomly andi&ity
spaced values af The correlation method was used.
Up: Plot ofK versusc; Down Difference between thié
values showed upward verstis

Finally, we wanted to answer the questiblow
many different values of ¢ to considdfijures 11 and
12 present a comparison between khealues obtained
with 10, 100 and 200 values of As pointed out in [17],
is no measurable gain in increasing numbec galues
above 100, irrespective of the used method. Howeater
least for the chaotic orbits, by choosing 10 vainstead
of 100 we get better results. This occurred rater
chance, because for a small numbercofalues the
binary diagnostic valueK shows sudden and large
changes, as illustrated in Figure 13. Starting with
N. =50, the dependence df with N, for a well-

defined orbit is almost negligible.

205

—— 100 values
09 — 10values.

16 161 162 163 164 165 166 167

(b)

162 163 164 165 166 167 168 169 L7

c

16 161

Figure 11 “0 — 1" test results for different vaduef c.
The regression method was used.
a) 10 versus 100 values; b) 100 versus 200 values.

16 161 162 163 164 165 166 167 168 169 17
c

Figure 12 “0 — 1" test results for different value<.
The correlation method was used.
a) 10 versus 100 values; b) 100 versus 200 values.
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Figure 13 The dependence of binary diagnosticedlu
on numberN, of ¢ values for Tinkerbell map with

a=09 b=-06, d =05, and: a)c = 162 (periodic
orbit); b) € = 164 (chaotic orbit)

4. CONCLUSIONS

In the paper, we have illustrated the capability o
the “0 — 1 test” in distinguishing between orded an
chaos in Tinkerbell map system. At the same time, w
have presented a comparison between the initigiorer
of the test (based on the regression method) aed th
improved one (based on the correlation method).
Generally, we have found that last version of tast t
greatly outperforms the first one and we have amexd
that it represents a valuable numerical diagndsttfor
nonlinear deterministic time series analysis.

5. REFERENCES

[1] ROSENTEIN, M.T., COLLINS, J.J., DE LUCA, C.,
A practical method for calculating largest Lyapunov
exponents from small data sePhysica D., 65, p. 117 —
134, 1994.

[2] SKOKOS, CH., The Lyapunov characteristic
exponents and their computatjdrect. Notes Phys., 790,
p. 63 — 135, 2010.

[3] SKOKOS, CH.,Alignment indices: A new, simple
method for determining the ordered or chaotic natof
orbits, J. Phys. A, 34, p. 10029 — 10043, 2001.

[4] SAHA, L.M., BUDHRAJA, M., The largest
eigenvalue: An indicator of chaokt. J. of Appl. Math.
and Mech., 3(1), p. 61 — 71, 2007.

[5] DELEANU, D., Dynamic Lyapunov Indicator: A
practical tool for distinguishing between orderedda
chaotic orbits in discrete dynamical systems,
Proceedings of the 10 WSEAS International
Conference on Non-linear Analysis, Non-linear Syste
and Chaos, lasi, p. 117 — 122, 2011.

[6] FROESCHLE, A., GONCZI, R., LEGA, EThe Fast
Lyapunov Indicator: A simple tool to detect weakah

206

Application to the structure of the main steroidult,
Planet. Space Sci., 45, p. 881 — 886, 1997.

[7] FOUCHARD, M., LEGA, E., FROESCHLE, AOn
the relationship between Fast Lyapunov Indicatod an
periodic orbits for continuous flowsCelest. Mech. &
Dyn. Astro., 83, p. 205 — 222, 2002.

[8] MAFFIONE, N., GIORDANO, C., CINCOTTA, P.,
Testing a fast dynamical indicator: the MEGN@{. J.
Nonlinear Mech., 46, p. 23 — 34, 2011.

[9] SANDOR, Z., ERDI, B., SZELL, A., FUNK, BThe
Relative Lyapunov Indicator: An efficient method of
chaos detectionCelest. Mech. Dyn. Astron., 90, p. 127
— 138, 2004.

[10] DELEANU, D., The dynamics of a double
pendulum: Classic and modern approachnnals of
“Dunarea de Jos” University of Galati, Mathematics,
Physics, Theoretical Mechanics, Fascicle Il, Yéhrp.
203 — 212, 2011.

[11] GOTTWALD, G.A., MELBOURNE, I.,A new test
for chaos in deterministic systemroc. Roy. Soc. A,
460, p. 603 — 611, 2004.

[12] WAZ, P., WAz, D.D.,Asymmetry coefficients as
indicators of chaosActa Physica Polonica, 116, p. 987 —
991, 2009.

[13] DELEANU, D., On the quantitative aspects of the
asymmetry coefficients as indicators of order ahdos,
Proceedings of '6 Chaotic Modelling and Simulation
International Conference, 11-14 June 2013, Istanbul
Turkey.

[14] zOTOS, E.E.,The Fast Norm Vector Indicator
method: a new dynamical parameter for detectingeord
and chaos in Hamiltonian systemslonlinear Dyn.,
70(2), p. 951 — 978, 2012.

[15] DELEANU, D., Fast detection of chaotic or regular
behaviour of double pendulum system: Applicatiothef
Fast Norm Vector Indicator Methodpurnal of Physical
Science and Application, 4(5), p. 291 — 303, 2014.

[16] DAWES, J.H.P., FREELAND, M.C.The “0 — 1
test for chaos” and strange non-chaotic attractors
http:/// www.damtp.com.ac.uk/user/jhd1002.

[17] DELEANU, D., Detecting order and chaos in some
dynamical systems by 0 — 1 te€pnstanta Maritime
University Annals, 17, p. 203-209, 2011.

[18] HU, J., TUNG, W., GAO, J., CAO, YReliability

of the 0 — 1 test for chao®hys. Rev. E, 72, 056207,
2005.

[19] MCSHARRY, P.E., RUFFINO, P.R.CAsymptotic
angular stability in non-linear systems: Rotation
numbers and winding numbeBynamical Systems, 10,
p. 191 — 200, 2003.

[20] DAVIDCHACK, R.L., LAY, Y.C., KLEBANOFF,
A., Towards complete detection of unstable periodic
orbits in chaotic system®hys. Lett A, 287, p. 99 - 104,
2001

[21] YUAN, S., JIANG, T., JING, Z.Bifurcation and
chaos in the Tinkerbell magnternational Journal of
Bifurcation and Chaos, 21(11), p. 3137 — 3156, 2011
[22] DELEANU, D.,Comparative numerical analysis of
largest Lyapunov exponent calculation techniques,
Constanta Maritime University Annals, 21, p. 14814
2013



Constanta Maritime University Annals Year XVI, Vol.24

MODELLING THE GROWTH OF WIND-INDUCED OSCILLATIONSIN OVERHEAD
LINES. NON-RESONANT CASE

DELEANU DUMITRU

Constanta Maritime University, Romania
ABSTRACT

Galloping is a high amplitude periodic oscillatiofi both single and bundle conductors due to aeraayn
instability hitting high voltage overhead lines thva single or a few loops of standing waves pansphe inability to
control galloping can lead to severe disruptionthaelectrical power supply.

In the paper, a simplified two-dimensional nonlindecrete model of an iced suspended cable, ekbifauniform
wind velocity, is developed in quasi-static regirfide equations of motion are coupled through ctéims and the
ratio of the associated linear frequencies is tmdecto a ratio of two positive integers (so weaspabout the non-
resonant case). The Krylov-Bogoliubov method is leygd to obtain a set of four amplitude modulateauations,
which provides us the steady state solutions. Aitalyresults are compared with direct numericegnation results of

discrete nonlinear equations and conclusions @&gepted.

Keywords. Galloping in overhead lines, non-resonant case rapinate solution.

1. INTRODUCTION

Probably no other large structure has so muchsof it
mass in such a highly flexible form, and so coruimly

Novak (1969), Blevins and Iwan (1974), van Horssen
(1989), Yu, Shah and Popplewell (1992), Luongo
(1996), van Oudheusden (2000), Deleanu (2009} [2

14]. This paper proposes a non-linear, two-degfee-o

exposed to the forces of wind, as does the modernfreedom model of conductor galloping that describes

transmission lines. This makes the line susceptibthe
development of sustained, cyclic conductor motions.
These motions may take the form of Aeolian vibmatio
conductor galloping, or wake-induced oscillatiolmsall
of them, incremental amounts of mechanical power ar
repeatedly absorbed from the wind into the line.
Gallopingis a high amplitude periodic oscillation of
both single and bundle conductors due to aerodymami
instability hitting high voltage overhead lines,thvia
single or a few loops of standing waves per spdris T
instability is always caused by moderately strastgady
crosswind acting upon on asymmetrically-iced comtaiuc
surface. The large amplitudes are generally (but no
always) in a vertical plane, and range typicallgnfr
+01 to *10times the sag of the span. Frequencies

often vary between015 Hz and 10 Hz, depending on
the type of line construction and the oscillatiomda
excited. The inability to control galloping can deto
severe disruptions in the electrical power supply.
Further, galloping can cause wear and fatigue denag
conductors, insulator strings, and support hardveaue
tower components.

galloping line motion in both the transient andaste
state cases. Special attention is allowed to tlse da
which the ratio of the two natural frequenciesas close
to a ratio of two positive integers, so that weadpabout
the non-resonance case.

2. THEKRYLOV-BOGOLIUBOV MEHOD.
BASIC IDEA

The motion of ann-degree-of-freedom system is
described by

/7i+wi2/7i:£fi(vrlﬂjv”j]vi:j=ln (1)
where the dots indicate differentiation with resptr
normalized timer and ;7;, w; are theith normalized
co-ordinate and eigenvalue, respectively, of

corresponding linear systems €0). The f, is the
analogous normalized force, including all the nioedr
terms as well as the damping terms amdis the
frequency of the external forcing function. The

the

Galloping has been documented since the 1930 [1]parametere <<1 represents a week non-linearity. When
and, despite extensive analytical and experimental £ =0, a response can be written in the form

investigations, has not been resolved satisfagtorien
Hartog (1932) introduced a criterion for vertical
galloping that specifies under what aerodynamid loa
conditions a conductor will gallop. There has been
extensive investigation of the galloping phenomenon
since then, including static and dynamic laboratests
of a variety of cross-sectional shapes to deterrthiee

(2)

where constantsX; and ¢, , respectively, represent the
ith component's amplitude and phase, which are
determined from the initial conditions [15]. Thdgmn

for £#0can be considered to be a perturbation of

ni(r)=Xcodw 7+9;) ,i=1n

propensity to gallop [e.g. Cheers (1950), Parkinson solution (2) and, therefore, may be expressed by

(1965), Novak (1972), Nigol and Clarke (1974)] and
theoretical models of galloping to analyze the ooti
and to determine a relationship between the wirekdp
and the galloping amplitude [e.g. Richardson (1965)
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ni(r)=Xi(r)codw; 7+¢;) , i=1n 3)

with X; (r) and ¢, (r) “slowly varying variables”
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2.1.Non-resonance case

This case implies that a ratio of any two natural
frequencies is not close to a ratio of two positive
integers. By differentiating equation (3) with respto
7 and letting the amplitudes and phases be chosdn su
that

X i (r)codw, 7+ @i(r))- X (1) @ ()sin(w; 7+ ¢, (1)) = 0
we find that
4)

Differentiate equation (4) with respect o and
substitute the resulting equation into (1), yields

7i(0)=-X, (1) w; sinlw; 7+, (7))

X i (7)sin(ew; 7+ 9y (1)) + X (1) (r) codw; 7 + 4 (1)) =

:‘wii fi(Xj codw; 7+ i (7)) ~w; X sin(w; 7+ ¢;(r)))

®)
Solving eqgs. (4) and (5) forX; and ¢, and
employing time-averaging leads to

£ _.
——0Oim
a)i T-o

0F (X codw; 7+, (1)) -y X sinw; 7+ (7)) dr

X.=

%joTsin(a)i T+, (r))D

(6)

£ 1T

OF (X codw; 7+ ¢ (7)) ~o; X sinw; 7+, (r))) dz

@i=-

The amplitude of the steady state solutiof; , is

determined by setting.( i=0in egs. (6). This yields:
TIim% OTsin((I)i 7) f,(X, cod@, 1)~ X, sin(@, 7))dr=0 (7)
where @,=w,+@,,i =1,n.

Equation (7) containg independent, non-linear
algebraic equations which can be used to solventhe

independent variablesX ; because thew; are known
(the solution may not be unique). Having fouf¢, the
corresponding frequencg; , is determined from (6):

E .
lim
W, X n-e

21, codrr+q(e))0

OF (X codw; 7+ ¢ (7)) ~o; X sinw; 7+, (r)) dz
(8)

A stability analysis can be performed on the
Jacobian matrix of equation (6). If all the eigelnes,
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evaluated on the steady state solution, have negedal
parts, then the solution is stable. Otherwise,stblation
is unstable.

3. MODEL PRESENTATION

Assume a one-dimensional body having a cross-
section of an arbitrarily shape in a horizontal aviield

\700. The body is reported to a Cartesian system with

axis perpendicular to the wind direction. The two-
degrees-of-freedom are the vertical plungeand the
torsional angled around the elastic axis (see Figure 1).

Figure 1 Two-degree-of-freedom model for galloping

Mass per unit length is1 and momentum of inertia
Jo. ky andk, are the vertical and torsional stiffness

and cy,,cy are corresponding viscous dampers

(unrepresented on the figure). The equations d#agri
the motion of a two-degree-of-freedom model are:

m.3./+cy;/+kyy:Fy

©)

J,0+c,0+k,0=M (10)

Fy andM represent the vertical aerodynamic force and

the aerodynamic momentum, respectively. They are
functions of the angle of attaak , and can be expressed

by

Fy=%pav§,dcy(a) M %pavidZCM(ﬂ) (11)

where p, is air densityd is a suitable reference length

of  cross-secton and C,,Cy,  dimensionless

aerodynamic coefficients (obtained from measureg)ent
They are relatively smooth continuous functions of
aand may be approximated by cubic polynomial
(Blevins, 1974)

C,=a,a+aza’, Cy=b,a+bya® 12
The anglexr can be approximated by
y g
alf-——-R,— 13
v, Ry (13)
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where R; is a reference length of cross-section (we will

. I : :
consider that Rl:E)' In conclusion, the motion of

proposed model is governed by the following equmestio

Sy paV2d

Sy (a1a+a3a3) (14)

ytwiy=-

. . 2 42
+awi@=-00:Pa = (o 5ih g?)  (15)
o 23,

Ko

0

K .
where wi=—, wi= represent the associated
m

natural frequencies.

4. THE GOVERNING BIFURCATION
EQUATIONS

The terms involved in the right-side of eqgs. (18)
are usually orders, 0<e<1, compared to unit order

terms in left-side of mentioned equations:

c,=€8,, Cy=6Cy, a,=€4,, b=£b;,i =13 (16)

y y?

Hence, the dynamic equilibrium equations (17) can
be considered to be weakly nonlinear and a pertiora
technique, like Krylov - Bogoliubov method, can be
applied to approximate a dynamical motion.

y+ wiy=¢ fy(y,é’, Y, 9}  G+wlB=¢ fe(y’gv Y. ‘9]

(7)
. . . . 37
ey * 2
__Cy: paVxd|, y 9 |, 4 y 9
YEY o a‘[("vm‘Rlvm tag Oy TRy
. . . . 3_
P 2 2| R
fgz_ciemw b H—L—Rli +bg H—L—Rli
Jo 2Jg Vo Vo Ve Vo

By following the procedure outlined in Section 2,
the periodic or quasi-periodic solutions of eqs’)(are
assumed to take the form

y(t) =Y ¢)codw, t+ ¢, (t)), 8(t) =© ¢ odawyt +pyt))
(18)

where amplitude¥,® and phaseg, ¢, are given by

y E .
Y=—-———0im
Wy Tow

[ \Y(r)codw, 7+ 9, (7)) Or)codw, 7 + ¢4(r)))

%I()Tsin(a)y r+g@, (r))D

—w, Y(r)sin(a)y r+g, (T)),_C()g G)(r)sin(a)g T+ %(r)))dr

o=--%_fim

17,
2y Tﬂw?josm(wg T+@, (r))D
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O H(Y(r)cos(a)y T+@, (r)) O(r)cos(a)g T+@y (r)))

-w,Y

y (r)sin(a)y T+, (r)),—a)g e(r)sin(a)g T+ qag(r)))d T

€ im 2t

a)yY TowT

Cf y(Y(r)cos{a)y T+g, (r)) O(r)cos(a)g T+@g (r)))

¢;y =- OTcos(a)y T+, (r))D (19)

W, Y(r)sin(a)y r+g, (r)),—a)g G)(r)sin(wg T+ (og(r)))dr
£ Oim

a)e O T-w

i 9(Y(T)C05(wy r+o, (T)) O(r)codw, 7 + (09(7))')

. 1 T
Po=-— ?jocos(a)g T+@q (T)) 0

W, Y(r)sin(a)y r+g, (r)),—a)g G)(r)sin(wg T+ (og(r)))dr

With notations

Y v 0,07 p.d*
Y=—,U= 2 T=w,t, =ra , =1a ,
d' w,d A T T
c c wy = _R
§ymg 2t Em T =% Ri=—1  (20)
2mw, 2)owy wy, d

the integration of (19) produces the following non-
dimensionalized governing bifurcation equations

Y U — _
ﬂ:— fy+l7y—al Y—& /7_sz+
dr 2 4 | 2U
0 UMy RE | ol do (e + T URDL )
Y "dr o 2
_3_b3 ’79R1\72 09ﬁ1 U+R12r2 o?le 1)
4 U 2 U
d
(ﬂy:O
dr
gy _ M0V 30\ Mg, 10V (1 RI e
dr 2r 4 |r 2r U
5. THE INITIATION OF GALLOPING AND

STABILITY ANALYSIS
The steady-state solutions can be obtained from
(21) by setting;ﬂ =i—® =0. They are listed below and
r T

represent the initial equilibrium solution, the Hop
bifurcation solution corresponding to a periodicrge
vibration, the Hopf bifurcation solution correspamglto

a periodic torsional vibration, and a motion onwa-
dimensional torus, respectively [16 -17].

() Y=0=0 (22)
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= 2
(II) YZ:—ﬁ i-l—Ual ,6:0 (23)
3as| ny
_ 4 L%*'Uﬁlbl
(mvy=oe=-——To _ (24)
(V) 2= 2287 ACs gon ABamABy o
BiC,-B.C B,C,-B,C;

a _
where A= —({y+,7y 1), A,= _(rge+’79 U2R1b1j
:_3a3/7y 3"’13/7y U+ RZr?
T Tk

2 4U 8 J

To study the stability conditions for these solnso
we consider the Jacobian matrix
J (26)

-

For brevity, we will consider next only the first
three solutions. A comprehensive study will be done
another paper. By substituting egs. (22-24) in®),(and
searching for sign of the real parts of the eigares of
J, one finds the results summarized in Appendix (see
Table 1). There, we are used the non-dimensiorhlize
guantities:

A+3B,Y?+C,0?
2b,YO

2C,Yo
A,+B,Y?+3C,0

_nyVay u, /79UR b,
28,y 2ré,

U (27)

y~

Finally, it is worth noting that the frequency five
purely plunge vibration (I) remain unchanged (ddoa
@y ) whereas the frequency of torsional vibration)(lll

$o

<)

Y]

becomesw,= wy [1+

6. NUMERICAL RESULTS

The normalized wind speed was chosen as a
parameter. The initial equilibrium (I) was found be
stable for U <4.2273. Indeed, for U =2 we get

U,=-04731U ,=-0.0684. Figure 2 reveals the
vanishing of an initial excitatio&\?o, @0)= ( 03 025).

— 1 d
—-==8

amplitudes

L L L L L L
800 1000 1200 1400 1600 1800 2000
non-dimensinal time t

Figure 2 Stability of solution (1) fod =2

If the normalized wind speed is increased at
U=60, then U,=-14193, U ,=-02052. That

means the solution (I) becomes unstable and a Hopf
bifurcation to solution (Il) appears. It corresperd a

periodic plunge vibration with amplitudé =1.0891(see
Figure 3). The basin of attraction for this solutis the

set{(\?o,d:\o),\?oi 0}.

12

r——p
———

amplitudes

02
0

L L L
1000 1500 2000

non-dimensinal time t

L
500 2500

Figure 3 Periodic plunge vibration fof = 6.0
If the initial condition is selected fromighbasin,

then the solution (1) will remain stable, irrespeetof
the normalized wind speelll >4.2273. Because the

The theory developed in the paper was applied to ajinear part in (23) is dominant with respect to the

typical angle section model considered in detaiMnydi

et al. [5]. The aerodynamic lift and moment coedfits

of the model were measured from wind tunnel tékte.
structural and aerodynamic properties of the angle
section are well documented in reference [5], dra/t
are used to yield

a,=-0656a;= 783b,=-0105b,= 937, ,=0.004]
£ 4=0.005137 ,= 0.01952r = 292,R,= 05.
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quadratic one, the amplitude of the plunge motidlh w
increase almost linear witb (see Figure 4). The time
required for the wind — induced oscillation to cerye
to one of the steady states (I) or (Il) is consadbdy
larger in the area adjacent to the bifurcation @alu
U =4.2273, as shown in Figure 5.
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amplitude Y /d

U, = 42273
|

. . . .
0 1 2 3 4 5 6 7 8 9 10
normalized wind sped U

Figure 4 The Hopf bifurcation from the equilibrium
solution to a periodic plunge oscillation

x10'
2

maximal non-dimensionalized timer

normalized wind sped U

Figure 5 The convergence time to the steady es(#
and (Il) versus normalized wind speed

If the initial condition(\?o, 90) is characterized by

Y ,=0, then the equilibrium solution (I) becomes

unstable starting withU =292372 and a periodic
torsional oscillation bifurcates from it. As an exae,
for U=32 we getU, =-07263U ,=-21432<-1.

The Hopf bifurcation from solution (I) to solutioil)
corresponds to a periodic torsional vibration with
amplitude ® = 0036(see Figure 6).

[r——p
===8

amplitudes

.
e

0.

o 100 200 300 400 500 600 700 800 900
non-dimensinal time t

1000

Figure 6 Periodic torsional vibration far =32

This time, the quadratic part of (24) is imlxetter

amplitude 8

U, = 29.2372

. . . . . . . . .
5 10 15 20 25 30 35 40 45 50
normalized wind sped U

Figure 7 The Hopf bifurcation from the equilibrium
solution to a periodic torsional oscillation

7. CONCLUSIONS

In this paper, a two-degrees-of-freedom modelnof a
iced suspended cable in non-resonance condition,
excited by a transversal wind flow, has been arealys/
means of a time averaging procedure, namely théoiry
— Bogoliubov method. The degrees-of-freedom are the
vertical plunge and the torsional angle aroundetlastic
axis. The procedure furnishes a set of four mohuiat
equations which provides us the amplitudes and the
phases of the motion, in the transition period all as
in the steady state conditions. They can be eittrer
equilibrium state, a periodic plunge oscillation, a
periodic torsional vibration, or a motion on a two-
dimensional torus. Using B-section transmission line
and the mean wind speed as a control parameter, the
existence of periodic motions is proved, both atizdjly
and numerically. The number of such motions and the
stability depends on the mean wind speed. Initial
conditions are very important in steady motion’s
selection.
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INFLUENCE OF EMOTIONAL INTELLIGEN

CE ON THE WORK PERFORMANCE OF

SEAFARERS

'KAAN KILIC, 2LEYLA TAVACIOGLU "

L2 stanbul Technical University, Maritime Faculty, fkay

ABSTRACT

Maritime Transportation process is a complex amsad system in which human factor has arisen asnpartant
concept. Seafarers try to adopt themselves to ékssel environment and perform their tasks whilatang new social
interactions with each other. These social intémastcan be directly shaped by the trait emotiami@lligence of the
seafarers. Accordingly in this study, it is aimedihderstand the relationship between the traittiemal intelligence of
the seafarers and the job performances of themmgl@rimaritime transportation process. Through tughys it is seen

that the seamen with high emotional intelligencevsiigh

performances as well. Furthermore positelation has

been monitored between ages, years of employmead| bf education and duty on ship, and emotiomizlligence as
a result of correlations established with demogiafdatures.

Keywords: maritime transportation, human factor, emotionakiligence, work performance.

1. INTRODUCTION

About 90% of the world trade is carried by seasTh
state clearly reveals the significance of maritime
transportation. When examined maritime accidents wi
lots of life casualties such as Valdez and Titamirrey
Canyon put forth that a great majority of thoseideats
were caused by human factor. For that reason
International Maritime  Organization (IMO) has
introduced regulations in order to make maritime
business efficient by arranging rules and take
precautions necessary with regards to minimizing th
accidents and maintaining the security of navigato
seas.

In examination of human-related accidents, one can
see standing out deficiencies in individuals’ psxef
comprehending, processing and making decisionkén t
presence of emerging problematic conditions. Cognit
skill may be defined as the ability to acquire coetygnd

and process information and make decisions, andword

consists of four main capacities. These capacies
learning, perceiving information, adaptation
unfamiliar conditions, and structuring informatidar
future conditions.

to

Vessels have complicated structures as they are

closed environments, and their environmental cdomst
and psychological states show variance. This stract
may well affect cognitive process during navigasian
cargo is transported from a dock to another. In, fac
researches carried out have determined that setisdi

in process management may vary for individualshia t
same environment [1]. In examination of the causfes
differences among individuals, emotional intelligen
appears as a cause within the scope of abilitidseép
feelings under control and adapt them under changin
conditions [2, 3]. Emotional intelligence relates t
individual skills and is open to improvement thrbug
experience [4].

The main purpose of this study is to reveal the
relationship between the trait emotional intelligeand
performance of the seafarers and to explain inters
of them through structural equity model.
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2. LITERATURE OVERVIEW

2.1 Background on emotional intelligence and ittdry

When we approach the definition emotional
intelligence from the perspective of linguistidsisi clear
that the first components would be the terms “Eovoti
and “Intelligence”. Emotions are impulses that make
take action. When we examine the word emotion, we
learn that its roots are in the word “motere” meagni
“move” in Latin. Goleman stated that the word's
meaning turned into “move away” and this meant
emotions’ capacity to direct towards movement ifled
“-e” suffix to the verb “move” in Lation.

Emotion in English means a strong feeling or siron
feelings in general. Salovey and Mayer in their
definitions argued that emotion not only defined
perception but also included setting in motion Thp
intelligence has roots in the Latin word
“intelligentia” such like the word emotion, and dity
took this form in English. The word intelligence is
defined as the ability to gain and apply informatand
skills in Oxford English dictionary.

The persons defined as intelligent were only those
with achievements in the academic field through the
history, particularly before industrialization. the early
20th century, researchers tended to investigate
intelligence terms of people, and strived to measur
individuals’ intelligence, and comprehend how cleve
one was and classify them based on those resutey M
different thoughts were set forth for those clasatfons
and many methods of different intelligence ideaéifion
were developed. During those days, the term “Cagmnit
Intelligence (1Q)” with an academic background was
introduced for classification of intelligent persprand
those persons were classified accordingly.

It was soon discovered that those approaches were
limited. Those who were incredibly successful ields
such as reading, writing, and arithmetics in academ
means were observed to be not that skillful indBebf
controlling human behaviours and getting on witheos
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at times. A new perspective was needed as a rebult accurately analyze their moods; they are certaitheif
this condition. states and can look on the bright side of life.

American researcher and psychologist Edward Lee ii. Use of emotionsAnother important factor is
Thorndike of Colombia Univeristy developed a coricep individuals’ being able to deal with their emotiomsa
other than the cognitive intelligence concept aetl s proper way. This feature is defined as individualsility
forth the idea that merely 1Q would not suffice for to save oneself from intense anxiety, sensitivind a
success in the 1920s. Coining the term “Social pessimism, and comfort oneself. This feature, ffotnt
Intelligence” in the literature apart from the cdye or poor, forces individuals to struggle againstasieess
intelligence  concept, Thorndike defined social constantly, however those strong in terms of taaure
intelligence as “to understand, direct people aeotl a can pull themselves together more easily after ngmi
wisely in human relations” [6]. across with unexpected events or mishaps.

This definition has the roots of the term” Emotbn iii. Emotional understandingThis connotes one’s
Intelligence” we use today. This new concept being aware of what their feelings mean. Emotioas d
decreasingly continued especially until 1980s evennot form by chance. Affected by current conditions,
though it was accepted rapidly among the publi¢hi emotions vary and there may be a lot of underlying
earlier stages. causes within this framework. We can express tbis a

After passage through the information age, one’s understanding these conditions as well. This
Researcher Howard Gardner pointed out the non-information gathered on emotions occurs as a result
cognitive aspect of intelligence, and succeedegktting the reflection of the ability to carry out an “Hién”
significance of social intelligence popular agaiyg b analysis and the words used by the individual while
revealing its importance for human relations in the expressing feelings.
1980s. In his book titled “Frames of Mind”, Gardner iv. Emotional management Emotions carry
wrote that there would not be a certain type of information and affect our thinking. For that reaso
intelligence to be evaluated in terms of succeskfén individuals need to evaluate their emotions throtrgdir
and types of intelligence could be handled through reason, approach to problems, judgments and bakavio
examination in a wider framework [7]. The means to overcome this lies on the abilitygeroto

Consequently, losing popularity since the 1920s, any kind of emotions, either positive or negatiaed
intelligence classification has gained popularigaia select strategies containing feelings as well [5].
with studies conducted for evaluation of cogniteed
non-cognitive skills since the 1980s. Thus, soeiatl 2.2.2 Goleman model
emotional structures too were considered for evialoa
but the researches conducted on the role social Business life was reshaped in consequence of
intelligence factors became clearer after the 1980s rapidly developing computers and information
example, Hakkak et al. investigated the effects of technologies through the end of the last quartethef

emotional intelligence on social-mental factors tbé 20th century. Considering 1990s, we can say that a

human resource [8]. breakthrough was experienced that could be named
“information age”. The technological revolution ggi

2.2 Emotional intelligence models on at a great pace revealed the necessity for a new
understanding.

2.2.1 Mayer and salovey model Even though Mayer and Salovey were the first to

set forth and define the emotional intelligencecst, it
Psychologist John Mayer of New Hampshire is possible to name Daniel Goleman, psychologist an
University and psychologist Peter Salovey of Yale columnist in the paper New York Times well, as the
University were first to coin the term “Emotional most important reason for its popularity. Taking
Intelligent” in 1990. According to Mayer and Salgye advantage of the media power as well, Goleman took
emotional intelligence is another kind of social emotional intelligence concept beyond a phenomenon

intelligence. Within this context, they defined diooal discussed only in academic circles and caused it to

intelligence as “individual’'s ability to monitor ertions spread thanks to his publishing the book title “Eomal

in relation to oneself and others, differentiatéwasen Intelligence — why it can matter more than 1Q” 9895

those moods and use as a guide for himself or li¢ghee  and expressing it in his newspaper articles. Thizkkby

information gained through evaluation” [5]. Goleman ranked up to the first in “bestsellers’ lestd
Mayer and Salovey discussed the emotional managed to attract attention from the whole woflfl [

intelligence concept in 4 titles. These are; Goleman in his book wrote that EQ, standing for

i. Emotional perception and expressicrhis article emotional quotient, appeared unexpectedly even in
emphasizes individuals’ being aware of their own comic strips by Roz Chast in New Yorker and carsoon
feelings. The important thing is individuals’ beiaple such as “Dilbert and The Pinhead Zippy” which were
to be aware of what they feel in a certain statatdhat published and very popular at that time.

moment. Above all, one needs to be aware of hiseor Goleman defines emotional intelligence as
own feelings. This fact could be considered as .base“individuals’ ability to recognize owns emotionschtie
Those who are familiar with his or her own feelirge emotions of others, motivate one, and accuratelyaga

aware of their moods, and can make healthier detdsi emotions in one and in relations with other indiats.
on matters requiring their personal decisions wthery According to Goleman, emotional intelligence iset s
consisting of learned ability and competencies(p,1

214



Constanta Maritime University Annals

Year XVI, Vol.24

Goleman’s emotional intelligence model consists of
5 domains. These are;

i. Emotional self-awarenes®riority in this model,
just like in Mayer and Salovey's emotional intedigce
model, is one’s ability to be aware of their own
emotions. Emotional self-awareness is individual's
making progress in describing and identifying their
emotions, understanding the causes of their fegling
more accurate way, and differentiating betweenirigsl
and actions.

ii. Emotional managemenEmotional management
includes individual’'s managing their own emotions.
Emotions may appear in a lot of different ways. Ybka
meant by emotional management is not trying to
overcome emotions by suppressing them. Because
attempts to suppress emotions only leads to cayerin

The researcher identified the set forth definition
under five main competency domains as follows [R,11

i. One’s capacity for emotional abilityThis defines
individual's will. This is one’s ability to undetd how
well the individual knows themselves, whether tlaeg
aware of their emotions, the state of being at peith
oneself through understanding their emotions, what
actions make them feel well or what feels well.

ii. Interpersonal relations This describes the
individual's ability to understand the other’s thybs
and emotions by putting oneself in the other's shbe
on good terms with those around and feel socially
responsible.

iii. Adaptation ability This describes the ability to
solve problems and meet the demands by those around
by acting flexibly in problematic events, differeie

them and causes them to reappear again in a muclbetween situation’s reality and a situation assksse

stronger form. For this reason, emotional managéisen

relatively for an individual, and bring sufficient

to accept the current mood, and avoid spontaneoudlexibility by reviewing their emotions against ciging

reactions caused by emotions at that moment.

iii. Efficient use of emotions:This means
individual’s ability to use their emotions efficidynand
effectively in their behaviors. What is meant bye th
efficient use emotions is that individuals’ payifugther
attention and focusing on their work due to their
increasing responsibility, and reacting based athéu
self-regulation by making less impulsive decisidns
terms of their behaviors and decisions.

iv. Empathy:Empathy is individual's ability to put
themselves in the other’'s shoes, and predict therst
current mood and frame of mind. The other’s poifit o
view could be better comprehended, sensitivity ddad
developed against others’ feelings, and othersdcbell
better listened thanks to empathy.

v. Managing relations: Managing relations is
individual's ability to determine the most proper
behavior by making correct observations in their
interactions with those around them. This connotes
characteristics such as individual’s ability to lgma and
comprehend their relations, settle and resolveutés)
solve the problems in relations, be skillful
communication, be sought by those around,
concerned and thoughtful, be in cooperation withséh
around, and be helpful and democratic [9].

in
be

2.2.3 Bar-On model

Another scientist conducting research on emotional
intelligence is American academician and psychalogi
Reuven Bar-On. Bar-On defined emotional intelligienc
as a set of emotions and abilities in communicatiith
the environment in that period. Presenting thisreef
intelligence as “Emotional- Social Intelligence (ES
Bar-On evaluated it in association with charactieris
features in particular [11].

Bar-On suggested that it would be lacking to limit
the intelligence concept that could be defined oft
academic intelligence only within emotional intgéince,
it was necessary to put forth social intelligence aa
different type of intelligence, yet social inteligce and
emotional intelligence were two different but inasgble
concepts.
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situations.

iv. Stress managemerithis describes the ability to
be resistant even under difficult situations anténse
pressure, overcome this process, regulate and atontr
their emotions in this kind of situations, and stayut
against pressure.

v. General moodThis relates to individual's ability
to be aware of their mood and modulate their thésigh
and emotions to an extent to enjoy and get sadisfigh
life. Within this context, this is individual’s dhy to be
happy and optimistic. Happiness is individual'sligpto
be at peace with oneself and others and enjoy dife,
optimism is the ability to take up a positive pmsitby
looking on the bright side of events no matter how
negative their mood or actual situation is, and raén
this even under difficult situations.

According to Bar-On, those individuals with
specified abilities also have high emotional ingelhce.

It is this type of people who succeed in their hass
life.

2.3 Emotional intelligence scales

Popularized emotional intelligence, academicians
then conducted studies on how to measure emotional
intelligence. Investigations were continuously Efrout
for that purpose; various diccussions and researche
were made on how to measure emotional intelligence,
and whether it could be measured by a scale or
examination of behavior and mood. Neverthelessait
agreed that emotional intelligence could be evaliat
using scales as a result of examinations carriéd ou

Present below are general information and
clarifications related to significant emotionalghigence
scales commonly accepted in academic circles.

2.3.1 Mayer and salovey multifactor emotional
intelligence scale (MEIS) and mayer-salovey-caruso
emotional intelligence test (MSCEIT)

Mayer and Salovey suggested that emotional
intelligence could be developed or improved through
experience and learning, and it included the capaxdi
emotion and emotional awareess. For that reasey, th
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developed MEIS (Multifactor Emotional Intelligence Schutte Emotional Intelligence Scale was adaptéal in

Test) for the purpose of evaluating emotional #bdgiin Turkish by Tatar, Tok and Saltukoglu. Our study emk

1998. use of the Schutte Emotional Intelligence Scaleptath
This developed scale is a very detailed one.into Turkish by Tatar et al. in 2001 [13].

Arranged in a mixed order and aiming to increase

validity and reliability with reverse questionsjstscale 3. WORK PERFORMANCE

contains 401 articles in total and 4 subscalessdtze

Identifying, Using, Understanding and Managing Performance has always been a leading factor since

emotions. the industrial revolution in the early 20th centiagd
However, Mayer, Salovey and Caruso updated thisrapidly increasing industrialization.

scale and developed a newer version as a restdtent Organizations are supposed to constantly struggle

research and due to the presence of too many gosesti  with environmental factors in a rapidly changingdan

This scale is called Mayer-Salovey-Caruso Emotional incrasing competitive environment. Organizationa &

Intelligence Test (MSCEIT). Overall emotional escalate its or employees’ performance in theirtsbo

intelligent and lower branch points are determimethe long-term plans. The performance of an organization

scale. These branches are perceiving emotionsmight be evaluated thorugh its increasing productio

facilitating emotions, understanding emotions and increasing quality.

managing emotions. This updated scale comes witle mo Every organization has a quality policy, a mission
subtests for each branch, examines their relighiind and vision in our day. Organization form performanc
allows additionally for understanding facial exiess, management system for the purpose of achieving them

understanding and being aware of emotional changesand reaching intended success levels. The purpdbési
and solving problems in communication and evalgatin system is to constitute a performance evaluatictesy
them in the light of information gathered for erots. in the organization, reward and promote successful
personnel, take precautions aimed at raising pmdace
2.3.2 Goleman and boyatzis emotional competenceof those with low performance, including in orgatian
inventory test (ECI) the personnel thought to bring more benefit in exinig
the organizatin's targets instead of those perdonne
Being the leading actor in popularizing emotional failing to reach intended levels [14].
intelligence concept and make tremendous impact Anyone can think of several definitions upon
worldwide, Goleman and Boyatzis developed hearing performance. Anyone has a comment to make o
“Emotional Competence Inventory” test (ECI) for the this subject. For example, a definition of perfontea
purpose of assessing emotional intelligence. Thissuggests it is an employee’s fulfilling a desigdateork
presented scale aims to evaluate individual's esnati with success while another one claims it is amafnt
abilities and behaviors [10]. work completed at the end of a certain time [15].
Emotional Competence Inventory test consists of To exemplify the subject, one can evaluate the
110 articles in total. This scale measures 4 suluhes performance of a factory manufacturing anything
in a similar way to MSCEIT. These are individual through increase in its production or income gainit
awareness, social awareness, selfmanagement aiatl socproduction, etc. However, performance could be
skills. presented with service quality in some industries.
Performance could be evaluated under performance
2.3.2 Bar-On emotional quotient inventory (Bar-On service main heading in maritime industry. In its
EQ-I) simplest form, performance cannot be defined thinoaig
cargo carried in the event that a vessel transpoctrgo
Developed by Reuven Bar-On in 1997, this scale loaded from a harbor to another one. Because vessel
consists of 133 articles. It was developed forghepose load capacity, speed and route legs are definiteoutnt
of determining individuals’ emotional intelligendeves of cargo carried or vessel's speed cannot be dlteitn
and consists of 5 main domains. These domains arean increase in performance. Nevertheless, perforenan
matters related to one’s own, one’s interpersonal presented in the process of transportation. Factors
relations, coherence, general mood and stressaffecting performance in maritime business mayudel

management [2]. carrying a load without any damage during its
transportation, vessel's not having any technical
2.3.3 Schutte emotional intelligence scale breakdown or not postponing its estimated time of

arrival (ETA) by removing the breakdown as soon as
This scale was developed by Schutte et al. in 1998 possible, carrying the load in a proper way,
When first designed, the scale consisted of 33earti professionalism during loading-unloading procedures
[12]. Updated by Austin then in 2004, this scale safe navigation of vessel between departurearrival
contained up to 41 articles in its final form. Tiyedate harbors, recovering any failure to emerge on velgel
within this framework arranged some articles ofshale detecting as early as possible with efforts andreamess
introduced in 1998 in reverse question form andeddd of the whole personnel, and how important the emgrg
several new questions. failure is and coordination necessary to be appired
The scale is presented with 3 main factors. Theseorder to recover that failure. Performance is thesl of
are Optimism/Regulating Mood, Using Emotions and fulfilling current tasks as individuals or teams tine
Evaluating Emotions. Consisting of 41 articles dtat, direction of reaching the organization’s targetefigiore
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it is the evaluation of the whole effort made ftet Participants in the scale are asked to chooseobne
purpose of fulfilling the organization’s targets. the “Definitely”, “I Disagree”, “I Have No Idea”,rad “I
Performance is a result not only presented asDefinitely Agree” options for each of the 41 aréisl
individually but also as a team. Mathis and Jacksonpresented in the emotional intelligence scale. &hes
define performance as those carried out by empfyee answers are respectively scored 1, 2, 3, 4 and ile wh
and those not carried done by them [16]. calculating the scale point. The scale contains 21
Work performance is perhaps the most significant reverse-directed questions in total in order tordase
variable of organizational psychology. Business reliability. These are taken into consideration in
establishment have focused on measuring theirevaluation phase. Total score shows whether emnaition
employees’ performance for the purpose of raisiigrt  intelligence is high or low.
effectiveness [17]. Greguras et al. defined work Performance evaluation survey was organized for
performance in 1996 as individuals’ determining and the purpose of evaluating seafarer’'s performan€és.
performing their own targets in the direction of performance evaluation forms present in maritime
organization’s targets [18]. corporations were examined for the survey, andofact
According to Keller on the other hand, only if an thought to be useful in investigating performanaiesed
organization expects and asks the best from indali) at maritime industry were compiled and presented.
employees can show their best [19]. Above-mentioned survey consists of 41 articlesotalt
Success and efficiency of human management in anThis survey was taken by the personnel employestin
organization might be presented through examinimd) a captain or chief mate positions for the purpose of
following its employees’ performances. For thatsg evaluating their employees.
organizations resort to assess and evaluate pexfmes
as per their selected criteria. 4.2 Participants
Employees from each level in successful
organizations are put to performance evaluatione Th The population of this research is comprised byasea
purpose here is to take the employees being obstéml The sample of the research was comprised by 182

success in organizations out of the system androbta seafarer in total who deal in inner-city passenger

more efficiency and performance from employees. transportation and international tanker transpiomat
Organization has short, medium and long-term The participants were given 2 different surveys;

plans in order to reach success. Within this cdntbry emotional intelligence scale and performance syrvey

evaluate the performances of their employees arvats and asked questions related to demographic features
such as 6-month or 3-month periods. This period maywithin the emotional intelligence scale. We appliad
vary between organizations. Organizations are gdlger entering the vessels on harbors they were moordthad
evaluated by comparing what they are expected tatdo them applied through the agency of liaison persbane
the end of a year or within a determined time pkto vessels dealing in international transportation miieey

what they have produced. were harbored.
4. METHODOLOGY 4.3 Results
4.1 Empirical Analysis 4.3.1 Reliability analysis of the survey

The seafarer were applied 2 surveys in order to The most commonly used ones of realiability tesés/ m
measure their emotional intelligence levels and be listed as Cronbach Alpha, Split, Parallel, amdctS
performances, and the questions asked were inclided Parallel. A Cronbach Alpha value over 60% is intbca
emotional intelligence scale for the purpose of of survey's success. Some researchers select vavees
determining demographic features. 75% as baseline. Other criteria exceeding 70% ghatv

All the seafarer were applied emotional intelligen internal consistency of a survey is ensured and
scale in survey practices conducted. It was consile implications could be relied on. As seen in Table 1
that the personnel could not evaluate their own percentage values intended and specified in each of
performance in a sufficiently unbiased way and dhly tests exceed reliability criteria. Conclusions dfe t
sea captains and those in higher positions took thesample are found to be reliable and consistent high
performance survey applied as the second survepnddr  reliability values.

reason.
“Schutte Emotinal Intelligence Scale”, developed Table 1. Reliability test results for the survey
by Schutte in 1998 and revised by Austin et a4,
was applied in order to measure emotional intaligge Reliahility Test Results for the
level during the data collection phase. Schutte titmal Survey.
Intelligence Scale has a 41l-article 5 point likempe Cronbach_Alpha 0.967
rating adapted into Turkish and tested for validityd Split 0.932-0972
reliability by Tatar et al. The scale consists dagtors. Parallel 0.970
These are Optimism/Regulating Mood, Using Emotions | Strict 0.969

and Evaluating Emotions. The scale measures these t
factors and emational intelligence level as a wiibg.
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4.3.2 Data analysis

Frequency distribution tables related to
demographic questions and scale articles of theegur
were obtained and interpreted in the first phadaera.

Table 2. Frequency distribution for demographidiess

Frequency Per centage
Sex Male 18Q 98,9
Female 2 1,1
Total 182 100
Marital Status Married 128 70,3
Single 54 29,7
Total 182 100
Age 20-25 30 16,5
25-30 30 16,5
30-40 78 42,9
Over 40 44 24,2
Total 182 100
Number of
Children None 74 42,9
1 50 27,5
2 40 22
3 6 3,3
4 8 4.4
Total 182 100
Years of
Employment at | 0-1 40 22
Business
Establishment 1-3 16 8,8
3-5 26 14,3
5-10 62 34,1
Over 10 38 20,9
Total 182 100
Duty on Ship Officer 64 35,2
Other 118 64,8
Total 182 100
Primary
Education School 30 16,5
Secondary|
School 36 19,8
High
School 56 30,8
University 60 33
Total 182 100

Explanatory factor analysis and confirmatory factor

analysis (DFA) were implemented in orderto test the

scale’s construcy validity. The data were inveséda
using Kaiser-Meyer-Olkin (KMO) coefficient and
Bartlett’'s sphericity test on whether

factory analysis. Factor analysis was initiatederaft
testing whether the data set was appropriate fctofa
analysis (tested for normality).

they were
appropriate for factor analysis before moving on to

application. Bartlett's Test of Sphericity testseth
hypothesis “correlation matrix equals to unit métri
Rejecting the hypothesis means the presence of a
correlation among variables and applicability aftéa
analysis on variables comes into question. In shisly,
main mass correlation matrix was found not to b#& un
matrix with respect to Bartlett's test and spheyici
criteria was met (p<0.05). Kaiser-Meyer-Olkin (KMO)
value provides information on whether factor analys
appropriate. Lower KMO values concludes that
application of factor analysis will not be apprapei.
Regarding KMO criteria; sample size, observed
correlation coefficienct size and partial corraati
coefficients were found to be consistent for factor
analysis (see KM0O=0.959) in Table 3.

Table 3. KMO and Bartlett’s test results

Kaiser-Meyer-Ollan Measure of Sampling Adequacy 059
Bantlett's Test of )
: - ’ 332
Sphericity Approx. Chi-Square 633211
ol 66

The total varience percentages that are founthéor
first, second and third factor is 0.47, 0.11, 0,10
respectively. The highest weight is equal to thwstfi
factor. Principal factor analysis and varimax notat
method have been analysed for Mean explanatorgrfact
analysis in Figure 1. The results have been cangist
with the factorial structure of Austin et al. [20].
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Figure 1. Mean explanatory factor analysis

Indicating normal distribution with by Kolmogorov

Structural equation modeling was established smirnov and Shapiro-Wilk test as p>0.05 both fae¢h
depending on confirmatory factor analysis, and the factors, HO hypothesis was accepted.. In this dmmdiit

obtained factors’ coefficient and impact on perfanoe
were calculated. To what extent the articles pregen
the scale exemplify similar behaviors was deterchibg
calculating the relation between scores obtainedtatal
score of the scale (article-test correlation). Tékation
between the score obtained from the performanceegur

is possible to apply confirmatory factor analysisda
structural equation modeling practice.

The construct presented with three factors in the
study by Austin et al. (2004) for the 41-articlerfowas
tested for validity of confirmatory structure [20].
Suitability of the data obtained in this study ftoet

and emotional intelligence score was analyzed andpresented model was tested with Confirmatory Factor

interpreted in the final phase. The data were aealyon

Analysis (CFA) using AMOS computer statistics

computer environment using SPSS 16.00 and AMOSsoftware version 18.0. This study uses three-factor

18.0 bundle software.

progressive model and takes factors as relativeatdh

Several tests were performed in order to determinegther.

the suitability of factory analysis in the first gde of
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Confirmatory factor analysis and structural equa-
tion modeling practice Confirmatory factor analyssa
strong statistical method used to analyse a hyfiotie
framework and frequently resorted to in adaptirsgale
developed in a certain culture to another. For tbason,
confirmatory factor analysis method was applied in
construct validity practicve of the Goodness oftfdices
belonging to the model show sufficiency in order to
consider confirmatory factor analysis results valigden
though it was stated that chi-square, CFl and RMSEA|
should be found coherent for sufficiency of the eilcall
the indices was checked in adaptation practice [21]

Table 4 gives the goodness of fit index values for
confirmatory factor analysis. It is indicated favgginess
of fit indices that GFI, NFI, RFI, CFl and IFI irdls at
values over .90 show sufficient level of fit; vatue
getting closer to 0 show bad fit, and getting clasel
show perfect fit; SRMR and RMSEA under .05 is adjoo
value, and falling under .08 shows an acceptable

Model Fit Indices Values
X2 (Chi_Square) 129,38
P (Level of Significance) 0,0000
Degree of Freedom (sd) 81
X?/sd 1,59
Adjusted Goodness of Fit Index (AGFI) 0,91
Goodness of Fit Index (GFI) 0,94
Comperative Fit Index (CFl) 0,99
Normed Fit Index (NFI) 0,96
Relative Fit Index (RFI) 0,95
Root Mean Square Error of Approximation (RMSEA) 9,0

Conformity of all the criterias in structural etyi
model has been reseulted with high level. Thus,ehizd
suitable for interpretation. The results of struatequity
model gas been given in Table 6.

Table 6. Results of structural equity model

goodnees of fit; the rate of chisquare value torelegf
freedom under 5 shows good fit [22, 23, 24, 25].

Table 4. Goodness of fit index values for confiromgt
factor analysis

NFI
Deltal

RFI
rhol

IFI
Delta2

TLI
rho2

Model CFI

Default model ,972 ,98C ,958 0,923 ,988

Saturated model 1,000 1,000 1,000

Independence

model ,000 ,00C ,000 ,000 ,000

RMSEA

Model RMSEA LO 9C HI 90 PCLOSE

Default model ,042 ,014 111 ,205

Independence

model ,303 ,277 ,329 ,000

HOELTER

Model HOELTER 05 HOELTER 0:

Default model 102 80

Independence

model 13 15

A structural equation modeling was established
following confirmatory factor analysis to measute t
relation of emotional intelligence with  work
performance. It is tried to understand if threades that
have been obtained by the emotional intelligenadesc
have any effect on the work performance, figuretliou
Figure 2. Model fit indices have been also shown in
Table 5.

Figure 2. Mean explanatory factor analysis

Table 5. Model fit ndices
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Estimate SE. C.R. p
performance— optimism ,873 ,057 15,191  **
performance— use of emotions ,833 ,047 17,830 *t*
performance— evaluating emotions ,899 ,050 18,155

As seen on model outputs of Amos version 18.0,
each of the 3 factors has significant effects on
performance (p<0.05). Each of the 3 factors hagipes
directional, that is, increasing effect on perfonte In
examination of coefficients, “Evaluating Emotions”
(0.899) has the highest effect, “Optimism” the s&to
most important effect (0.873), and “Use of Emotions
(0.833) the third most important effect.

5. DISCUSSIONS

Our study investigates emotional intelli-gence’s
effect on work performance of seafarer. Our rege&c
handled within two dimensions. The first is to detme
emotional intelligence of seafarer, and the othez @
detect whether there is a significant relation leetm
emotional intelligence and work performance by
evaluating work performance. First of all, “Schutte
Emotinal Intelligence Scale”, developed by Schutte
1998 [12] and revised by Austin et al. in 2004 [20hs
applied in order to measure emotional intelligetees!
during the data collection phase. Adapted into irk
[13], Schutte Emotional Intelligence Scale waseedor
validity and reliability by revising for seafaret].

Our study evaluates findings and results of the
survey applied on totally 182 seafarer employed in
corporations dealing in international tanker busgnand
inter-city passenger transportation. It was fount that
performance value increased with incrasing emotiona
intelligence. Based on the research conducted by
Bachmann et al., [25], Bar-On [2], Dulewicz and ¢kg
[26] and Jonavics and Christiansen [27]; emotional
intelligence at a workplace raised performance and
effectiveness in certain situations, and our studched
conclusions in parallel to these research. Frosgbint
of view, it is an expected result that increasiegel of
emotional intelligence raises performance.

Maritime occupation has a lot of differences and
involves a lot of factors to be taken into account
compared to other occupations. Those factors ate no
only records to be kept or maintenance activitede



Constanta Maritime University Annals

Year XVI, Vol.24

performed. One of the most basic requirements of
maritime business is competent personnel. Seafarers

the most significant actors of maritime industry
possessing the biggest transportation capacity
worldwide.

Our study conducted reveals that the seafarer with
high emotional intelligence show high performaness
well. Consequently, it is known that seafarer wogkon
difficult and troublesome duties need to have high
emotional intelligence considering navigations they
endure for long periods on covered environments si3c
vessels, and all the hardshps they face duringethos
navigations. We hope this study helps us be awftteeo
significance of emotional intelligence for seafassrd
leads other studies on this subject.
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'Constanta Shipyard - Romania, Greece Branch Officditehnica University of Bucharestylaritime
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ABSTRACT

Shipyards must act for ships maintenance cost tetudy new strategies based on performance inalisat
analysis (achieved firm bookings percentage ofrteebmitted bids number; repair costs percentagact®n; ships
docking period improving by acting for less days $bips staying on docking; number of delay daydeditzery of the
ships; percentage of the technical inspectionstitepefor final scope of works settlement) and 8wopugh corrective
actions taken, may not be alliterated the shipydasic objectives: their docks capacities and aletgl manpower
constant time loading, collaboration with tradincustomers and opening new collaboration oppditsn for
customer portfolio extending. This work paper pweds for the author’s original contributions amsearch results
presentation concerning integrated managementmgsapplication into the shipyards, aiming systemdgomance
indicators and organizational strategies appliedifidps maintenance shipyards presenting and anglyz

Keywords: shipyard; maintenance; performance indicators; @aility in operation; Balanced Scorecard.

1. INTRODUCTION maintenance, which will develop the scientific
foundation, and control for a good management.

The ship-repairs shipyards by integrated The shipyards management, through its planning,
management systems implementing managed to reassessganization and training - coordination functions
their policies so as to provide products and ses/iD improvement will establish performance targets
customer expectations regarding quality, safety, choosing their strategies and policies paths tolread
performance and environmental protection duringrthe develop  for  bidding  processes, contracting,
operation. At this moment, the ship-repairs shigga implementation for works on board ships preparation
are permanently concerned of any subject to erthate  and carrying out, the ship handing over, by mairgdi
their delivered products and services are as agreeckquipment and systems proving and testing , "thiksvo
deadlines and complying with legal requirements and completion reports" and the "final invoice" draffimand
manufacturing international standards and pragtices approving.

customer satisfaction is regularly monitored, agnfar This paper work originality consists of presentiang
optimizing work from the design stage through te th ship-repairs shipyard organizational chart and the
vessel delivery, including the warranty period. variability in operational and organizational fucis

The authors need to highlight the current state andillustrating for the ships maintenance works exiecut
trends of vessel maintenance and the maintenancdlaid on berth and in-docking), highlighting penfmance
peculiarities in the shipbuilding industry (mairdeice indicators and scoreboard model proposing for @-shi
management systems on board ships, shipyards mole irepairs shipyard.
maintenance management systems), conducted for a
wide bibliography represented by books, studies and2. GENERAL ISSUES
foreign articles consulting, therefore as mentiohede

[6]1, [7], [9]. [10], [14], [16], [17]. A shipyard is "a place where ships are built or
The documentation was supplemented with repaired, properly equipped and placed in a magitom

Romanian authors [5], [13], [15], [18] as well aswhin- inland harbour aquatorium or in their vicinity (shards

specific databases, such as [20], [23] and an sxen include: ships reinforcement, large, medium andalbm

collection of journals [25]. ships building, old ship dismantling, ships, rivard/or
The ships maintenance outlook, as per the authorssea boats repair) "[1].

performed documentation, is that maintenance A shipyard is a complex organization undertaking

developing is based on computer system for opew@tio construction and/or repair ships including: worksfio
maintenance implementing; better consideration of path, docks, piers and berths and other numerous
maintenance at design stages, equipment procuremerfacilities and technical means capable of carrgingthe

and installation; transfer for called level one entire process of planning, implementation and evig
maintenance workers to a directly productive level needed to build and launch new building ships dripss
whose training will be higher; supervision devel@gmin  repairing.

of maintenance systems that will lead to the appbo The shipyards location is usually in maritime or
of conditional or preventive maintenance; cooperatn inland ports aquatorium, or nearby, so that path
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construction, workshops, docks and all
installations involved for modern shipbuilding ohet
space shore to allow their installation and wateptd
and expansion its surface can allow also new mgldi
ships to be safely launched.

A shipyard operational structure include work
spaces and equipment for all processes runninigrins
of functionality, the ships are complex floating
constructions, self-propelled, towed or

technical the ships dry-docking management systems implermdente

onboard; both activities for new building ships
construction and for repair works execution on Hoafr
the ships.

In the EU, there are shipyards operating in 16
countries providing a total of 50-55 000 employees
(average 2007-2011). The proportion, which holds th
EU on the world market, is about 35%, which proves

stationary that this is a strategic sector for Europe. Thisitmm

intended to perform a maritime and/or water in-land should be maintained and even improved to ensure a

function in respect of transportation and otheivéats
[11].

The shipbuilding diversity and complexity goals,
derived from the multitude serviced, make it difficto

high level of safety in shipping and establish riges
standards of environmental and energy efficien@}.[1
Repair works carried out on board of the ships, as

per the ships dry-docking management systems

complete a classification of ships, which can be implemented onboard are as follows: dry dockingksor
addressed from various viewpoints. According to the such as: external hull treatment, external hull eaxibus

Equasis [20] statistical database, the most widmslgd
world-wide commercial
tankers; bulk carriers; container ships.

structures below the waterline steel plates rephect,

fleet vessels currently are tail shaft and propeller, rudder and rudder blaskern

chest and valves, anchors and anchors chains;thegth

The ,United Nations Conference on Trade and ship afloat alongside berth where pending by thp sh

Development - Review of Maritime Transport 2013”
presents the period 2006 — 2013 overall internation

seaborne trade expressed in billion tons of goodsstructures

age and the Classification Society inspection type
requirements repair works such asarious steel
replacements, ballast and cargo tanks

transported, which allowed the authors the graphtreatment, piping systems replacement or repairing,

presentation as per Figure 1.

10,000 -
9,000
8,000
7.000
6,000
5,000
4,000

3,000 -

2,000 o
1,000 - i
o+ 5

2006 5007 ! T T
2008 3p09
2010 3p31

Billions transportet tons

2012 3013
Year

®Totsl M Masjorgoodsinbulk M Otherbulkgoods M Oilsndgas M Containers

Figure 1 2006-2013 Overall international seabdrage

equipment and systems
accommodation systems

mechanical and electrical
overhauling and repairing,
repair works.

The ship is designed and built such as in terms of
technical performance and economic efficiency, gigec
functionality to be ensured.

The naval architects and shipbuilders engineers
responsibility is for design methodologies and
construction technologies developing so that by the
natural environment actions exhibited on ships Bngb
her technical and economic appropriate operation,
performing according to her construction type and
purpose.

The ship can be certified by the Classification
Society if, the maintenance of the ship's strugture
systems installations and related equipment is in
accordance with its requirements and rules, eviele iy
the outcome of periodic or non-periodic classifimat

A shipyard is a complex organization where main society inspections where the Classification Sgciet

objectives include:

ships design and construction objective is for checking the ship's structure and key

execution; maintenance and repair works execution o parties under hull and its appendix integrity and

board of the ships as per ships dry-docking managém
systems implemented onboard.

For the works execution on board ships a complex

structure consisting off workshops, path, dock®rgi
and berths and other numerous facilities and teahni

propulsion systems, governance, power generatats an
other systems and equipment proper operation odboar
The ships onboard maintenance presents some
challenges due to the ships locations changing in
operation technical systems redundancy and working

means is required to conduct the entire process ofparameters must be permanently ensured, the waiting
planning, implementation and evidence needed far ne equipment (stand-by) must be ready to work at ang;t
building ships construction, launching and equipmen there are no service stations in the open seaha&b t
and systems mounting on board and for maintenamt¢e a maintenance activities planning and conductingeisidp
repair works as per maintenance management systemeritically necessary and vitally important to besented

requirements on board of the existing ships, also.

accordingly by the crew, consisting of specialized

Marine shipyards main activity can be categorized personnel, to ensure goods and ship safe arrivhkat

as follows: new building ships construction onlyhexe
the designing activity can be done by own resouozes

destination.
The maintenance and repairs works required as per

outsourced by specialized companies sub-contrgcting ships’ maintenance management systems cannotlge ful

repair works execution on board of the ships oa$yper

achieved without applying to a shipyard for thepsthiy-
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docking as a result of the requirements and stalsdar 3. ANALYSISAND POSSIBLE SOLUTION

imposed for

the maintenance and

repair

completing or as a result of collisions/accidemtsthe
ship operation where consequently the integritythe

ship's submerged

hull

including

structures

installations, equipment related to that area hasen

affected.

works

and

3.1 The ship-repairs organizationally structure

Repair works carried out on board of the ships, as
per the ships dry-docking management systems
implemented onboard are as follows: dry dockingksor

The ship generally applied maintenance systems tosuch as: external hull treatment, external hull aaibus
carry out scheduled dry-docking in a shipyard a®:

required

maintenance

preventive maintenance.

(corrective

maintenance);

structures below the waterline steel plates rephece,
tail shaft and propeller, rudder and rudder blasks
chest and valves, anchors and anchors chains;théth

The maintenance system as required (correctiveship afloat alongside berth where pending by thip sh
maintenance) are applicable for the hull outer Ishel age and the Classification Society inspection type
plating and the internal tanks structures anticom requirements repair works such as: various steel
protection. structures replacements, ballast and cargo tanks

It is also applicable for steel plates replacemémts  treatment, piping systems replacement or repairing,
the hull structures where their thickness becanlewbe  mechanical and electrical equipment and systems
acceptable standards limits or for deformed stéskp overhauling and repairing, accommodation systems
structures as a result of collision or groundinghdge. repair works.

The preventive maintenance system is applicable to A shipyard providing ships dry-docking repair and
those underwater hull systems and structures draiat maintenance works, is performing the activitiesellasn
be normally inspected during ships’ operation. processes developing, as illustrated in Figure 2.

Shipping companies market

Ship repair and
maintenance shipyard
direct contact

Ship repair and |
maintenance works
contract negotiations

Ship repair and
maintenance shipyard
contact by brokers

|

Financial resources

Shiprepair and
maintenance
promotion on the

Ship repair

shipping companies Ship repair and — Qualified personell
market R and maintenance
maintenance
works
works

A resources
inquirires

Materials

Ship repair and maintenance
works offer

Stock availability

L Management
Ship repair and maintenance works
contract conforming and signing
T
[ [ ]
Shi ir and maint Shi ir and
ip repair and maintenance hip repair an Works stage
works materials supply maintenance works .
N . . preparation
contracting time-stages of execution
Ship repair and maintenance works project
registration and start running
. . Works
Alongside berth ship —] Ships dry docking —  pry docking ship [| Completion [ Final o
repair and repair and Report Invoice Sea trial
maintenance works maintenance works checking, confirming
execution execution confirming and signing
and signing

Guarantee
period

Figure 2 The ship-repairs shipyard processes dpig] scheme
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The dedicated ship repair and maintenance worksresources); the "outputs" condition (numbers ape tyf

shipyard functionality envisages that the operatitage,
quality in respect of
measurement is every time as a part and the wifele |

time variable dependent upon followings, according number

ships booked for maintenance works performing aurin
achieved specific functions a certain period of time, customer type: new custoar
traditional one - long term potential customer,hwiérge

of ships trading regularly in the area,

Figure 3 presentation: the "inputs" condition (ship effectiveness expressed by the degree of maximum
traffic in the geographic area in which shipyard is possible loading of the technical capacities of the

positioned, shipyard collaborative relationshipsthwi

operational structures and human resources rdalizat

shipping companies having ships trading in the areaefficiency, expressed by maintenance works perfogmi

intermediaries
developments

contact or
shipping

through direct
(brokers/agents),

through
market

profit during a certain period of time determineg the
incomes reported to the performed maintenance works

depending on the area, regional and global economycosts.

levels developments; technical capacities of thpysind
operational structures and shipyard available human

SHIP NO.
SHIPS NO.
—{ BOOKED AND
CONTRACTED
SHIP TYPE
SHIP TRAFFIC IN
THE SHIPYARD [—»
AREA NEW CLIENTS
SHIPYARD
1 CLIENTS
SHIPYARD PROCESSES TRéEg]‘g‘;AL
COOPERATION CONDUCTED IN
WITH THE THE SHIPYARD
SHIPPING INPUTS  [> FOR P outputs [
COMPANIES MAINTENANCE
ACTIVITIES IN THE WORK EXECUTED OPERATIONAL
AREA ONBOARD SHIPS STRUCTURES
LOADING
| EFICACITY
SEABORNE HUMAN
TRANSPORT RESOURCES
MARKET > LOADING
DEVELOPING
L  EFICIENCY PROFIT

Figure 3 The ship repair and maintenance worksysind variability in operation

The organization functioning generally means, the the commercial also; Production function; Finaneiat

specific organization process carrying out, a psece
which is first expressing the organization ability

correlate dynamic resources (human and extra-human)

for the assumed order [3].

Organizing process includes the activities necgssar
to fulfill objectives determination as well clearly
specifying their tasks and arranging them in a sient
making framework o [21].

The organization functionality is considering the
organization's operating status, quality in respett
achieved specific functions measurement is evene ti
as a part and the whole life time of the organarati

The organization functionalitys variable, being
dependent on the "inputs" and "outputs" conditiand
the nature of internal organizational processes.

The organization functionality condition indicates
the "organizational health" conditionAt the limits,
organizations can be "healthy" or "sick" [6].

The organization functions means of homogenous
groups of activities that achieves its organizatlon
purpose [17]. These are, as follows: Research &
Development function - sometimes considered asqfart
the marketing function; Marketing function - inclnd
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accounting  function; Human resources/personnel

function.

The role of each in relation to other functiong o
organization but also in relation to the organimati
itself, has developed over time, as the marketongept
has evolved from production orientation to customer
orientation.

In the open systems, self-organized, functiorhés t
element contribution to system it belongs requinetsie
satisfying and developing.

The top management developed strategies and
policies have a paramount important role for design
and reasoning organizations activities.

The strategies and policies, as forecast
materialization key, pegging the each organization
development, often efficacy of over-systems intgfa
decisive depending on their content which inclutfes
extent to which they maintain and amplify occupied
market segment and obtained profitability.

The functions in an organization such as a ship
repair and maintenance works shipyard (with ship
floating alongside berth and dry- docked) are those
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homogenous groups of activities that achieves its For an organization to effectively use information
organizational purpose and are described in Table 1 obtained by performance measurement, has to make
transition from the measuring range to analysis and
3.2. Performance indicators used in a shipyard decision actions, which represents performance
management, thus offering the possibility that by

. Performance measurement can provide add't'onalperformance indicators analysis, the different &rm
|nformat|0n_ab_out what h_appens In a system or mnce major objectives of organization and main ways of
ba_sed on indicators which do not include th? Causesachieving, together with the allocated resources to
eY'Fjer_‘CE_ thz_;\thas prO(_juced results and not displayed achieve a competitive advantage, to be identifiad a
digits indicating which is the best way to readt [8 defined.

Table 1. The functions in an organization such sisip repair and maintenance works shipyard
(with ship floating alongside berth and dry- docked

FUNCTIONTIPE DESCRIPTIONAND CHARACTERISTICS
All activities that are conceived and implementeigstific and technical progress,
consisting of: upgrading works for workspaces ahdirt logistic systems and
utilities (electric power, oxygen, compressed #tisns, propane tankers, sea and
RESEARCH fresh water systems); upgrading works for necessquypments such as: craneg,
AND automatic steel plates and profiles blasting andtipg stations, cutting machines,
DEVELOPMENT automatic and semi-automatic welding equipmentsjoement of basic and
auxiliary sections with latest generation tools aedices, in order to reduce the
consumption of manpower consumption to achieveerfit types of required
works to be performed
Marketing activity consists of the group of actie#t related to: internal and exterral
market analysis; client needs and behavior ackrdydment in way of the most
MARKETING adequate ship repair and maintenance services @himside and dry docked)
(commercial included) | increasing for clients satisfaction
The trade activity consists of assembly procesdeknowledge of supply an
demand markets for procurement of raw materials prmatluction equipmen
necessary to conduct the production process shipyar
As a matter of objectives and processes targeted, shiprepair an maintenante
shipyard production activity can be classified alofving: production starting
launching; production programming and analysis; keoexecution; works qualit
control; equipments maintenance and repair; auyiligroduction consisting of
PRODUCTION electric power, oxygen, compressed air stationspme tankers, sea and fresh water
systems; general responsibilities could be existsesimes as an expression for the
managements of activities listed above, such agrization for use in a greatgst
possible way the production capacity, specific comgtion minimizing, health and
occupational safety regulations applying
all activities which provide the financial resowscequired to carry out repair and
maintenance works on ship, from conducting mark&séarch, tendering, negotiatipn
and contracting trough the ship to delivery tordliafter sea trial completion, and the
obvious value of movement of the entire shipyardipany.
HOUMAN assembly processes that ensure necessary humarcessand the use, development
RESOURCES and motivating them

—_

FINANCIAL
ACCOUNTING

The performance indicators can be strategic, indicators of the organization highlighting the
operational or managerial depending on the strategly  performance by balancing and inter-compliance af fo
strategic goals, three components being measuregerspectives (financial perspective, customer
(business, profitability and productivity) by maariing perspective; perspective of internal processesnileg
results, the activities carried out and the costsand development perspective), using a cut-based
constituting the measurement benchmark that allmvs organization processes and activities [4].
examine and emphasize sustainability strategiethe The organizational performance common used
objectives achieving [2]. measurement instrument is "the balanced scorecard"

The shiprepair and maintenance shipyard BSC which is grouping a set financial and non-firiah
performance parameters characteristics toward theindicators of the organization highlighting the
literature consulted overview could be those performance by balancing and inter-compliance af fo
recommended in Table 2 by the authors. perspectives (financial perspective, customer

The organizational performance common used perspective; perspective of internal processesniteg
measurement instrument is "the balanced scorecard" and development perspective), using a cut-based
BSC which is grouping a set financial and non-firiah organization processes and activities [4].
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Balanced Scorecard have been used mainly asn relation one with the other, to show that thgeobives

improved performance measurement
organizations have created models of management
balanced scorecards for more comprehensive viewlist of demands and objectives where the needs and

regarding performance four objectives are be immediately identified as visibled

indicators

perspectives point view providing.

The classic model has now been replaced by a
strategy map that is at the center of a balancecksard

from the

systems andare mutually supportive [2].
Balanced Scorecards are a visual representatian of

managed by "action plans."

- BSC [15]. A strategy map places the four perspest

Table 2. The ship-repair and maintenance shipgarfbrmance indicators —characteristics

Economical

Objectives Performance Content
indicators Financial Non - Financial
zlr'lsg Clients financial situation Invoices delayed for payment by
Opportunity The amount of uncollected billg customer types

Strategically

Market share

Total enrolling customers
direct shipyard relations

Total enrolling customers
relationships by brokers

Potential enrolling new customers

Managerial

Availability of
resources

Docks

Dock cycle by ship types

Number of days delayed in delivery ¢f
ships

Costs

Production costs
Backgrounds / ship

Expenses directly related to
sales/allocated expenses (indirq

o)

Costs related to storage

The percentage reduction of costs
production / ship

Operational

Activities

Number of visits to the customers

The number of customers lost

Orders productivity / day

The number of suppliers /
alternatives number

The number of pollution incidents / shi

The number of work accidents / ship

Product

The percentage of defective works

Exemplifying to a ship-repair and maintenance
shipyard is as per Table 3 presentation.

p

The percentage of defective materials

Percentage of late arrived material$

Procedures

The percentage of repeat inspection
technical failures / ship

Efficiency

Efficiency of visits to the customers|=

the number of obtained contracts /
number of visits

Efficiency of contracting related to the

number of offers submitd to custome

Consumption of energy, water,
gas / ship

The effectiveness of maintenance w

carried for workspaces and equipmeént

The percentage of investigated faults
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Table 3. The ship repair and maintenance shipyatdri8ed Scorecards — Example

BALANCED
SCORECARD OBJECTIVES INDICATORS REQUIREIACTIONS
PERSPECTIVE

1. price list and payment
terms condition revision

2. additional facilities offere¢l
for the clients booking in thg
extra season

1. total revenues

2. dry dock and manpower
availability in the extra ssar]
period

Financial 10% increased income

n

1. Marketing Department

Increased requires for the 1. customers satisfaction actions program

Clients : . " 2. dry docks and manpowel 2. selection plan for the
shipyard services ; .
loading shipyard collaborators and
subcontractors
1. reviewing and streamlini
Ships repair and 1. ships type docking perio@l processes for conducting
Internal processes| maintenance quality | 2. delayed days at ship repair and maintenae work
works to be carried out | delivery on ships
2. restructuring plan
1. plan for employee training
Organizational Motivation and . . courses
. " 1. employee satisfaction .
development professional recognition 2. evaluating employee
performance
4. CONCLUSIONS "slow steaming" and transport services re- aligrnimen

withdrawing vessels from routes become unprofitalole

Currently, the organizations performance is these adverse market conditions for shipping comgan
fundamental in the context of tighter market coritjmet, became imperative necessary maintenance loweristy co
so that the survival chance considerably increas#ss strategies implementation referring to: lowering
competition for those organizations who finds and associated deviation costs from the last dischgrpirt
minimize very quickly their vulnerabilities and, up to the repair shipyard for ship repair and neiahce
moreover implements performance management toolworks commencement; contracting ship repair and
that facilitates detection, explaining and solviragious maintenance works at affordable prices for shipping
shortcomings within the management activities,tfaén companies; ship daily fixed costs decreasing during
objective being the increase of competitivenesse Th ongoing ship repair and maintenance works requiring
specific global economy new elements, economic time period reducing by booking the shipyard thattg
liberalization, globalization, intense competitiothe the shorter repairing period frame for ship repaid
transition from industrial economy to knowledge maintenance works performance as per quality,
economy and information, social and environmental environment, health and security standards terrase@&
challenges to the sustainable development needsntre on the shipping companies maintenance lowering cost
global financial crisis has led to organizationsuafing update targets, the ship repair and maintenanc&swor
requirements and diversify their responsibilitiésected shipyards for competitiveness and efficiency ecoimom
by to all holders of interests categories, to dgcés a conditions maintaining may will analyze their
whole so that they do not can discuss an organizati performance indicators related to: contracting petage
viability in a competitive environment, unstabledan versus offers submitted number; the reduction
turbulent, without no performance, world economy percentage of production costs / ship; docking qoeri
currently imposing new performance standards tlat g time per ships and types ; the days of delaysérsttips
beyond economics. The mentioned macroeconomicdelivery; percentage of technical re-inspectionsip/s
developments impose that ignoring social and The adopted corrective measures seeks out the basic
environmental aspects can result in losses thatresft objectives not be affected: the docking capacities
in market share in lower turnover diminishing, reidg constant ships loading; all permanent employees
the customers number, in diverse ecological cdats, manpower force constant loading; long-term
acquisition consumer confidence campaigns and incollaboration with shipping companies registered as
products and services. The financial crisis hasctél traditional customers portfolio companies; the pubty
world seaborne market as a matter of economicco-operation starting with new shipping companies
uncertainties, the shipping applications decrease, expanding the customers portfolio. Performances
excess seaborne transport capacities existence anihdicators for the quoting activity are indicated: b
banks and financial institutions available funds number of quotations sent to the clients and thabax
decreasing so that, shipping companies for surviva of gained bookings related to the: geographicah,are
were forced to adopt unconventional strategies @agch ships type (tankers, bulkers, container ships) simgds

227



Constanta Maritime University Annals

Year XVI, Vol.24

dimensions; the accepted number of tenders for

AVASILCAI, S., Managementul performaei

maintenance works execution contracting where the aorganizgionale, Editura Tehnopress,sia2001

final invoice has been under "The Maintenance and
Repair Works related to the Ship Maintenance
Quotation" initially estimated budget based on "The
Maintenance Works Technical Specification" prepared

[2] BUDAI, G., DEKKER, R., NICOLAI, R.,A review
of planning models for Maintenance & Produdthe
Nederlands, 2006

[3] CIOBANU, A., Analiza Performarei

by the Ship-owners/Technical managers: the customerntreprinderii, Editura ASE, 2006

profile consisting of by their fleets number of sels,
geographical location etc; the amount and type of
canceled works related to: docking, ships surfaces

[4] CEAUSU, 1., Enciclopedia manageridla sistemelor
industriale  Editura Academiei de Management,
Bucurati, Romania, 2000

treatment and painting, structures steel plates and5] CHAPOUILLE, P., Maintenabilité. Maintenance,

piping’s replacement, mechanical and electricakirsp
etc. For the planning and scheduling activity the
performance indicators could refer to: the tenders
undelivered number due to lack of docking slot
availability for the ship-owners required time pels:
the customer profile consisting of by their fleatsmber

of vessels, geographical location, the types and
dimensions of required in docking ships (tankerdk b
carriers, container ships), the required time fbips
docking slot availability for the ship-owners; the
contracted vessels delaying days encountered d@ngord
to: the delayed days amount; the types and dimessid
delayed ships (tankers, bulk carriers, containgps3h
and the maintenance and repairs type works hatoled
overflows deadline: docking, ships surfaces treatme
and painting, structures steel plates and piping’s
replacement , mechanical and electrical repairs tte
booked ships which delayed their arrival into the
shipyard for the maintenance and repairs worksistar

The Maintenance and Repairs Shipyard tendering
,planning and programming activities are resultzga
fixed dates estimations subject to a wide range of
variables conditions and limits such as: the seabor
trading markets; the geographical shipyard location
weather seasons; the ships type, capacity andfiagé;
works volume differences toward initial estimatidne
to the ships systems,
technical conditions established after overhaulargl
repair works starting.

The authors conclusion for future studies is that
should be necessary the efforts focused on twasatiea
significant variable number identification and thei
interrelation in the maintenance and repair works
shipyard tendering and planning programming a@fisit
for the ships total repair and in docking periothdi
estimation required for the execution of the listaarks
by the Owners/Technical Managers Ships Technical
Specification; a mathematical model developing to
estimate ships total repair and indocking periadeti
required for the execution of the listed works Ine t
Owners/Technical Managers Ships Technical
Specification.
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COSTSANALYSISINMULTIMODAL TRANSPORT

'OLTEANU ANA- CORNELIA’STINGA

(CRISTEA)VIORELA- GEORGIANA

12Constanta Maritime University, Romania

ABSTRACT

It is well known that multimodal transport refecsthe

transportation of goods by using more tham mode of

transport. The purpose of this paper is to detezrtfire best transport solution in terms of transposts, taking into
account the combinations of transport modes thatbeaused to transport the freight, the transpistadces for each

segment and also the handling and transport cogtévied on

Keywords: Multimodal transport, cost, ITU, TIET.

1. INTRODUCTION

Taking into consideration the complexity and
importance of transport as an essential comporfethieo
global economy, we can say that the debate on &spkc
this broad field can be always considered current.

International transport generally involves the ake
variable transport ways, each connection correspgnd
to a transfer, storage or a transport operatioh tiies
place either in the country of origin, a transitiotry or
the country of final destination. The developmeiffit o
‘door to door’ transport imposed also the developinud
multimodal transport because this allows combinimg
the most advantageous way all the benefits of azmte
of transport.

For realizing this study we assume that we will
transport 3,000 tons of fertilizer from expeditipoint
Targu Mures, Romania to destination point Rotterdam
Netherlands.

Biafystok
R

Polska

) Poland]
s | Pomano ( et

Deutschland

(Germany)

YkpaiHa
(Ukraine)

Italia
Mai (italy) 35 Kasova
Figure 1 The localization of th
destination point of the cargo

Source: www.maps.google.ro

eille

2. ANALYSIS OF POSSIBLE TRANSPORT
ROUTES

2. 1. Rail transport

The first transport route that can be used to
transport the 3,000 tons of fertilizers may congist
direct route, using the rail transport. The routewdhich
the freight will be transported will cross four cdres:
Germany, Austria, Hungary and Romania, from Targu
Mures to Rotterdam (Targu Mure Simeria- Arad-
Curtici- Szolnok- Budapesta- Gyor- Sopron- Viena-
Linz- Salzburg-Munchen- Stuttgard- Koln- Venlo-
Dordecht- Rotterdam).
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each segment.

The shortest rail distance between Targu Mures and
Rotterdam is about 2,000 km. Fertilizers in bageg
to general palletized cargo category, with highuved
that requires protection against atmospheric agents
order to transport this type of cargo by rail wel wse
Gas wagons. Given the transport capacity of a tna
will have:

- 3000 tons: 50 tons/wagon = 60 wagons
A complete train has 30 wagons, so we will
need two complete trains to transport goods.

In order to determine the transport costs we will
need: freight name, transport distance, dispatcighwe
and other requirements provided by this type afdpart
and its costs.

For the rail transport of this freight, we will rieéo
use the Tariffs of import, export and transit of FCF
Marfa that takes into consideration whether the
expeditions are made of complete wagons or of
Intermodal Transport Units (ITU).

If the transport distance exceeds 1,200 km, the
transport cost is determined as follows:

a) It is established the distance that exceeds01,20

km;

b) From the distance of 1,200 km we subtract the
distance resulting from point a);

c) We determine the transport costs for the diganc
resulting from point b);

d) We determine the difference between the
transport cost obtained for the distance of 1,2®0akd
the one obtained at point c);

e) The transport cost is obtained by adding the
transport cost for the distance of 1,200 km andahe
that resulted at point d).

Costsdeter mination

According to the table on fares for wagons
expeditions from TIET (Tariff of import, export and
transit of CFR Marfa), for a distance between 1;151
1,200 km, the price is 209.76 lei/ton.

» Loading operations cost:
Approximately 2.00 Euro/ton => Loading cost= 3,000
tons x 2.00 Euro/ton = 6,000 Euro

> Ralil transport cost:
Due to the fact that the transport distance excée30
km, the transport price is determined as follows:

a) 2,000km - 1200km= 800 km
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b) 1,200km - 800km= 400km

c) According to TIET for a distance of 381- 400
km the price is 85.50 lei/ton.

d) Price difference= 209.76 lei/ton— 85.50 lei/ton =
124.24 lei/ton

e) Transport cost= 209.76 lei/ton + 124.24 lei/ton

=334 leilton

Transport cost= 75.90 Eue 76 Euro (1 Euro= 4.4 lei)

So, the rail transport cost for 3,000 tons will be:

3,000 tons x 76 Euro/ton=228,000 Euro

» Unloading operations cost:
Approximately 2.25 Euro/ton: Unloading cost= 2.25
Euro/ton x 3000 tons = 6750 Euro

Total costs for rail transport on the route Targu
Mures- Rotterdam: 6,000 Euro + 228,000 Euro + 6,750
Euro = 240,750 Euro

2. 2. Rall transport followed by river transport

A second route taken into consideration for
transporting the 3000 tons of cargo can be a combin
route, rail transport from Targu Mures to the riyart
Drobeta Turnu Severin, where the cargo will
transhipped onto a river ship for transiting theeri
section up to the port of Rotterdam.

a) The distance Targu Mures- Drobeta Turnu
Severin will be realised by rail transport. The
cargo will be transported same as in the first
scenario, during two complete train expeditions

be

Transhipment costs= 4.11 Euro/ton x 3,000 tons33(2,
Euro

> River transport cost:
The amount of freight =3,000 tons of fertilizer
Approximately 20 Euro/ton => River transport cosgf-
Euro/ton x 3,000 tons= 60,000 Euro

» Unloading operations cost:
Approximately 2.25 Euro/ton: Unloading cost= 3000
tone x 2.25 Euro/ton= 6,750 Euro

Total costs for rail- river transport route, Tafgures-
Rotterdam: 6,000 Euro + 64,384 Euro + 12,330 Euro +
60,000 Euro + 6,750 Euro = 149,464 Euro

2.3. Road transport followed by river transport

A third transport route considered for transporting
the 3,000 tons of fertilizer can be a combinedeptbad
transport from Targu Mures to the river port Drabet
Turnu Severin, where the cargo will be transhippetb
a river ship for transiting the river section upthe port
of Rotterdam.

The distance between Targu Mureand the river
port Drobeta Turnu Severin is of 453 km. The su@ab
mean of transport is the covered truck, which has a
maximum speed of 90 km/h. The maximum load
capacity of a truck is 24 tons, which means thairoter
to transport the 3,000 tons of fertilizer packedays of
40 kg, we will need 125 trucks (125 trucks x 24sten
3,000 tons).

Costsdeter mination
» Trucks loading operations cost:
Approximately 2.00 Euro/ton => Loading cost= 3,000

of 30 wagons each, on 4 axles type Gas coveredions x 2.00 Euro/ton= 6,000 Euro

wagons.
The ship used for river transport can be a cargo
type ship with a loading capacity allowing the
transport of 3000 tons and a maximum draft
enabling the river transport without restrictions.

b)

Costsdetermination

In this case the distances are divided as follows:
The rail distance form Targu Muréo Drobeta
Turnu Severin is of 453 km.

The river distance between Drobeta Turnu
Severin and Rotterdam is of 2,678 km.

» Wagons loading operations cost:
Approximately 2.00 Euro/ton => Loading cost= 3,000
tons x 2.00 Euro/ton = 6,000 Euro

» Rail transport cost:

The amount of freight =3,000 tons of fertilizer

Rail distance= 453 km

According to TIET for a distance between 431- 460 k
the price is of 94.43 lei/ton.

Rail transport cost= 94.43 lei/ton x 3,000 tons33,290

lei = 64,384 Euro

» Transhipment costs:
The transhipment costs charged by CFR for this tfpe
freight (fertilizers in bags), is of 4.11 Euro/ton.
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> Road transport cost:
The amount of freight =3,000 tons of fertilizer
Road distance= 453 km
Transport cost: approximately 3 lei/lkm for a truafk24
tons.
Road transport cost/truck= 3 lei/lkm x 435 km x 1.24
(VAT) = 1,618.2 lei/truck
Road transport cost= 125 trucks x 1,618.2 lei/truck

202,275 lei= 45,971.6 Euro

» Transhipment costs:
Approximately 2.75 Euro/ton => Transhipment cost=
2.75 Euro/ton x 3,000 tons = 8,250 Euro

> River transport cost:
The amount of freight =3,000 tons of fertilizer
Approximately 20 Euro/ton => River transport cosig-
Euro/ton x 3,000 tons= 60,000 Euro

» Unloading operations cost:
Approximately 2.25 Euro/ton: Unloading cost= 3000
tone x 2.25 Euro/ton= 6,750 Euro

Total costs for road- river transport route, Targu
Mures-Rotterdam: 6,000 Euro + 45,971.6 Euro + 8,250
Euro + 60,000 Euro + 6,750 Euro = 126,971.6 Euro
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2.4. Rail transport followed by maritime transport
The fourth transport route considered for
transporting the 3,000 tons can be a combined roaile
transport from Targu Mures to the maritime port of
Constanta, where the cargo will be transhipped @nto
ship for maritime transport to the port of Rotterda
a) The distance Targu Mures- Drobeta Turnu
Severin will be realised by rail transport. The
cargo will be transported same as in the first
scenario, during two complete train expeditions

» Road transport cost:
The amount of freight =3,000 tons of fertilizer
Road distance= 642 km
Transport cost: approximately 3 lei/lkm for a truafk24
tons.
Road transport cost/truck= 3 lei/lkm x 642 km x 1.24
(VAT) = 2,388.24 lei/truck
Road transport cost= 125 trucks x 2,388.24 leikruc

of 30 wagons each, on 4 axles type Gas covered298,530 le=67,847.7 Euro

wagons.
The distance between port of Constanta and
port of Rotterdam is of 3,340 nautical miles,
approximately 1,804 km. The ship used for
maritime transport can be a cargo type ship with
a loading capacity allowing the transport of
3000 tons.

b)

Costs deter mination

» Loading operations cost:
Approximately 2.00 Euro/ton => Loading cost= 3,000
tons x 2.00 Euro/ton = 6,000 Euro

» Ralil transport cost:
The amount of freight =3,000 tons of fertilizer
Rail distance= 642 km
According to TIET for a distance of 642 km the pris
of 127.20 lei/ton.
Rail transport cost= 127.20 lei/ton x 3,000 tons

381,600 lek= 86,727.3 Euro

» Transhipment costs:
The transhipment costs charged by CFR for this tfpe
freight (fertilizers in bags), is of 4.11 Euro/ton.
Transhipment costs= 4.11 Euro/ton x 3,000 tons33(2,
Euro

» Maritime transport cost:
The amount of freight =3,000 tons of fertilizer
Maritime distance= 3,340 nautical miles= 1,804 km
Approximately 30 Euro/ton => Maritime transport
costs= 30 Euro/ton x 3,000 tons= 90,000 Euro

» Unloading operations cost:
Approximately 2.25 Euro/ton: Unloading cost= 3000
tone x 2.25 Euro/ton= 6,750 Euro

Total costs for rail- maritime transport route, gar
Mures-Rotterdam: 6,000 Euro + 86,727.3 Euro + 12,33
Euro + 90,000 Euro + 6,750 Euro = 201,807.3 Euro

2.5. Road transport followed by maritime transport

The fifth transport route considered for transpayti
the 3,000 tons of fertilizer can be a combinedeputad
transport from Targu Mures to the maritime port of
Constanta, where the cargo will be transhipped @nto
ship for maritime transport to the port of Rotterda

Costsdeter mination

» Loading operations cost:
Approximately 2.00 Euro/ton => Loading cost= 3,000
tons x 2.00 Euro/ton = 6,000 Euro
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» Transhipment costs:
Approximately 2.75 Euro/ton => Transhipment cost=
2.75 Euro/ton x 3,000 tons = 8,250 Euro

» Maritime transport cost:
The amount of freight =3,000 tons of fertilizer
Maritime distance= 3,340 nautical miles= 1,804 km
Approximately 30 Euro/ton => Maritime transport
costs= 30 Euro/ton x 3,000 tons= 90,000 Euro

» Unloading operations cost:
Approximately 2.25 Euro/ton: Unloading cost= 3,000
tone x 2.25 Euro/ton= 6,750 Euro

Total costs for road- maritime transport route,
Targu Mures-Rotterdam: 6,000 Euro + 67,847.7 Euro +
8,250 Euro + 90,000 Euro + 6,750 Euro = 178,847.7
Euro

2.6. Road transport

The sixth transport route that can be used to
transport the 3,000 tons of fertilizers may consist
direct route, using the road transport, from Taures
to the port of Rotterdam. The transport distancéhis
case will be 1,962 km.

Costs deter mination
» Loading operations cost:
Approximately 2.00 Euro/ton => Loading cost= 3,000
tons x 2.00 Euro/ton = 6,000 Euro
> Road transport cost:
The amount of freight =3,000 tons of fertilizer
Road distance= 1,962 km
Transport cost: approximately 3 lei/km for a truafk24
tons.
Road transport cost/truck= 3 lei/lkm x 1,962 km 241.
(VAT) = 7,298.64 leiltruck
Road transport cost= 125 trucks x 7,298.64 leikruc

912,330 leix 207,347.7 Euro

» Unloading operations cost:
Approximately 2.25 Euro/ton: Unloading cost=
3,000 tone x 2.25 Euro/ton= 6,750 Euro

Total costs for road transport route, Targu Mures-
Rotterdam: 6,000 Euro + 207,347.7 Euro + 6,750 Euro
220,097.7 Euro
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3. CONCLUSIONS

In order to choose the most efficient route as per
cargo transport and handling costs implied, sinages
have been analysed taking into consideration all
restrictions met on different routes selected.

Total costs for each route considered are shown in

the figure below, for a better perception of theagest
route.

250,000 220,097

01

200,000 178,847.20

149,41

150,000 126,9

100,000

50,000

0

B Rail transport
B Road- river transport
@ Road- maritime transport

B Rail- river transport
B Rail-maritime transport
| Road transport

Figure 2 Total costs related to each analysedtrout

According to the figure above, the most efficient
route is the one that use the combined road-rivater
Targu Mures- Drobeta Turnu Severin- Rotterdam; but
we should consider two important elements: the rermb
of trucks used for the transport of goods and the
possibility that the cargo will not arrive at riviarminal
in time for transhipment.

Although the transport cost is lower using the
combined road- river route, the most efficient fiee t
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combined rail- river route, because it requiresydmio
expeditions. By using rail transport the goods wathch
the transhipment point all in the same time.

So the best option in terms of costs but also lisnef
is represented by the combined rail-river routehwat
transport cost 149,464 Euro.

As stated before and considering our study, we can
see that multimodal transport is considered a safe
alternative for the future, due to the fact thahéets the
demands regarding environmental protection (duthéo
use of means of transport less polluting), energy
conservation and traffic congestions.
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