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METHODS OF THE ENERGETIC CONSUMPTIONS OF SHIPS

ARSENIE ANDREEA
Constanta Maritime University, Constanta, Romania
ABSTRACT

The energetic crisis within the context of marititrensport is to be approached with in the econamigis that exists
on a global scale. The oil crisis, triggered pedatly, in the years 1973, 2000, 2008 and acceathas the years go
by, has led to spectacular increases in the pattee crude oil fuels.

The problems concerning energetic savings witlangportation have appeared immediately after gggnining of the
energetic crisis. Starting with the year 1975, fteghters, the navigation companies and most efstates which own
fleets have started a large program of studiesr@sehrch in order to find the most efficient waysal should lead to
energy savings on board ships, with preponderandfe grounds of the savings of crude oil fuelg] amplicitly the
reduction of the exploitation costs.

Keywords: energetic crisis, energy savings, exploitation sostude oil fuels.

1. INTRODUCTION Another source of losses is the burning of fuels fo
the production of the energy, that in many of thees is
The effectively useful energy used in a process toincomplete, and through measures of automatiomef t
which the balance sheet makes reference is, in manypurning regulation, of over-charging with air, the
cases, a notion whose content may have variousoptimal working temperatures for fluids reductioof
interpretations, and therefore its definition is renar 15-20% are realised at the specific fuels conswmpti
less a conventional one. The realisation of a thermal isolation of a high
With relation to the useful energy it must be shown quality both for the equipment as well as for the
the fact that there are processes within which ulsef installations will lead to a diminishing of the &&s
energy also comprises a series of energetic cortsamsp  through radiations (considered at 70-80%) that can
that actually represent losses, and, just as etierge influence the consumptions of fuels with up to 15%.
losses, may be susceptible of reductions. Also insuring an optimal correspondence between
The energy losses of diversified categories must bethe steam sources and the consumers, from the
broken down in their turn, by taking into accouhet perspective of the temperatures and of the pressure

criterion of the cases that generate them, as are: through the usage of intermediate relaxation witthie
- the constructive imperfections of the used steam turbines, properly dimensioned and not of the
installations; installations of reduction-cooling, will allow the

-the inadequate state of the installations follawin obtaining of some energy that can be utilised fifgdint
the result of some poor exploitation, maintenaribe, consumers, solution that will lead to an improvetrah
delay of undertaking of the necessary repairs, thethe netthermal-energetic efficiency.

undertaking of repairs at a unfit qualitative leat.; If we take into account the total energy
- digressions from the optimal regime; consumption, or the specific one, for ships one can
- the functioning in vain of the installations, etc consider the following factors of analysis:
- the accumulation and the later dissipation of - the efficiency of the propulsion installations,
energy in the case of the intermittent work regitie including that of the transmission lines;
heating and cooling of the installations, the tngnoff, - the economical speed of the ships;
and restarting of the installations, etc.). - the resistance to advancement of the ship through

It is well known the fact that more than half oéth the making point of some programs of choosing ef th
total quantities of fuels that are introduced ia thermal shapes of the ship, the optimal choosing of the
machines (engines, donkey boilers, etc.) are Idstirw dimensions and of the coefficients of the hull, the
the surrounding area through gases that are ewataat choosing of the propellers with a high diameter and
the chimney, through radiation, cooling waters, chart small revolutions;

leeks of some hot fluids, etc. - the usage of residual fuels and the recoverpef t
The burning gases form the main engines, from residual heat;

donkey boilers and from auxiliary engines which are - the capacity and the degree of usage of the ship;

exhausted into the atmosphere with high quantities -the concrete conditions of exploitation.

energy are utilised in economisers/heat changeosigh In the case in which one extrapolates the anajtsis

which heat for other diverse energetic necessibies the level of transports in general, the domain reérgy
board of the ship is utilised. At least 30-40%nfrohe conservation can be suited due to a general syrated
guantities of heat contained within the exhausegase orientation that should lead to minimal expenses as
recoverable economically. low as possible pollution.

13
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The most important orientations within this general efficiency at the diesel engine will lead to thetadhing

strategy could be: of some more ,cooler” exhaust gases.

- the limitation of certain types of transports &md This has led to divers solutions out of which we
the compensation with other types (for exampletaty!| present:
they are trying to reduce auto transports and éxgnd a) The automation of the turbo and diesel generator

the sea-fear transports, and those along the comast, systems in such a manner that one can use at any
order to diminish the pollution of the environmeng moment the whole quantity of electrical energy jraetl
well as the to obtain the diminishing of transptioia by the turbo-generator;

costs and fuels consumptions); b) The PUSH-PULL system, the newest method,
- the rational repartition of tasks upon different that had as a departure point the compensatiorikeof
transportation systems; lacks of the classical turbo-generator, namelyJdbk of
- the extension of combined transportations (the slenderness and a diminished degree of recovery.
usage of containers); In principle the PUSH-PULL system works in this
- the reduction of the dead mass (absolute andmanner:
relative) of the transportation means; - if there is a surplus of available calories with
- the intensive utilisation of the transportation regard to the strictly necessary to the productidn
means. electrical energy for the ship, these calories e
injected under a mechanical shape within the lifie o
2. METHODS AND MATERIALS trees and from here to the propeller, improving the
efficiency of the propulsion;
Amongst the solutions utilised for the recuperation - if on the contrary, there is a lack of calories f
of the residual energy there are: insuring in total of the electrical energy on bqatitke

- The utilisation of a part of the heat from the energy supplement is taken under a mechanical shape
exhaust gases for a turbo-blower of over-fuellimghe from the line of trees, exactly like in the casethdf axis
main engine for the improvement of the burning generator, with the difference that here one pigisa
efficiency; partial power, that is necessary for the productibthe

- The utilisation of the exhaust gases for the electrical energy supplement that is not coveredheay
production of overheated steams utilised in theratpmn generator.
of a turbo-alternator with electrical energy protituc; Of course, the multitude of solutions has not been

- The utilisation of the exhaust gases for the run short of through the examples that were present
production of steams within a recovery donkey bpile above, but we have shaped with their help the bearc

steams that have multiple destinations on boasthipfs; on a global scale for the reduction of fuel constioms

- Heating fuels and oils for technological purpgse on a global scale.

- The heating of the living rooms; The aim of this paper is to find ways of diminigiin

- Gears operations, etc.; the consumptions for the ships that are in use.

- The utilisation of a power plug on the axis oé th Methods proposed for ships that are in service:
main engine for the usage of an electric genertuat 1. The ones that were presented before hence
should cover the marching regime. constitute solutions for the planners, researchadsthe

Let us stop a little over this second solution that ship builders. In exploitation, for the existingét, one
leads to equipment that is more or less sophisticdn must find new and newer solutions that should &ad
the case in which one decides the installing afirbd- the diminishing of fuel consumption, and in thisppa
generator one tries to produce a maximal electricalwe shall stop upon the measures that can be chmsen
power from the heat contained within the exhausega  different types of ships that are in exploitation.

The recovery donkey boiler and the transformatibtne 2. The thermal regimes and the characteristichef t
saturated vapours into over saturated vapours arenaval engines

essential. Also one can utilise an evacuated cawten The functioning regime of a naval engine is
instead of the atmospheric one for reasons ofieffay, characterised by the exploitation terms, which are
to which one can add as well the preheating ofatater sketched through the indicators of mechanical pamner
supply. The advantages of such a system are ohtloeis of economy, these ones being analysed from the pbin
most important one being the economy in fuel (in view of the thermal and mechanical solicitationkere
general superior) the diesel fuel, that should tilesed are three fundamental bulks that define the funatigp
by the groups that are diesel-generators for theregime of an engine: the cargo, the revolutiorheftient
production of the necessary electrical energy oartho  tree and the thermal regime of the aggregate. Rer t
and in the case in which the energy delivered &y th qualitative and quantitative appreciation of the

turbo-generator is sufficient one can completey toiff functioning regime, one uses the following categ®iof
the generator-diesel groups, fact that results satongs indicators: economic-energetic (fuel consumptiotie,
through the deduction of the maintenance costs. power, the revolution, the pressures of the fueltune,

Such a system also shows some inconveniencesetc.) and of exploitation (pressures and tempezatof
Amongst them one can note the ones that are libkked the work fluids).
the main engine that allows the obtaining of a
supplementary steam quantity, or on the contraigno 3. The functioning regimes of the thermal engines
insufficient quantity for the production of electi
energy on board, especially that the obtaining bfgh

14
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The naval propulsion engines function in different
conditions of exploitation, that are determined thg
technical state of the ship and of the propulsion
installation, but also of the extreme navigation

conditions, the type and the cargo of the shipnthener - The characteristics of the transitory regimes

of energy transmission from the engine to the dgvi

mechanism. For the analysis of the non-stationary regime or of
- The stabilised regime (permanent) the functioning transitory one of a diesel enginae

The stabilised regime is the one in which the takes into account the variation according to tohene
functioning indices of the engine (n-revolution, M- of the parameters.
couple, thermal state, etc.) do not vary in times, i
functioning being a stable one, and one of a ¢ies ML [26]

length.
Thus, according to the duration of the engine 3
functioning, one can distinguish: 160

« continuous functioning regimes; 6 -
« discontinuous functioning regimes. 130 o
The continuous functioning regime is that regime in |
which, at any revolution, the engine develops in a
continuous manner the highest effective power, the *¥ fyf;';
highest moment effective motor and the highest mean i—
effective pressure, with the condition that thenhtécal- 40 "
economical reliability indicators remain constamhe /[ 4 il
heights that are enumerated are called effective -
continuous heights and they are noted with Pec, &mhec 0 20 Ey &0 20 oo @ [%6]
pec. The intermittent functioning regime is the ane
which the effective power, the effective engine neom Fig. 1- The static and dynamic characteristicdhef t
and the mean effective pressure are superior t¢#ue engine at transitory regimes
Mec and pec heights for short time intervals, withiine in which:
durability and the set-up of work for the enginénige  are the partial derivatives of the respective t®upf
affected. The maximal values of the power, of thegire the angular rotation speed.
moment and of the mean pressure that it develops ain figure 1 the static and dynamical charactersstitat
discontinuous  regimes are named: effective are specific to a diesel engine are shown as fetiow
discontinuous power (Pei), discontinuous engine 1 — the exterior static characteristic;
moment (Mei) mean discontinuous pressure (peijhén 2 — the dynamical exterior characteristic;
same figure one indicates the geometrical placdl dhe 3 — the static charge characteristic;
Pei and Mei points, the hatched domain represéwes t 4 — the dynamical charge characteristic;
domain of over-powers of the diesel engine. One als 5 — the static characteristic of constant power;
notices the fact that Pec and Pei go through mdxima 6 — the dynamical characteristic of constant power.
values (,the power peaks” Pec max and Pei max). The
corresponding revolution to the power peak is named The chart traced within the coordinates Me @)f(
maximal revolution power np. In an equivalent manne can be represented in the fields of the stationegimes
Mec and Mei reach maximal values (,the peak of the of the engine, thus permitting the possible apfibceof
moment”), and the corresponding revolution is chlle the same dependence relations, as well as the
revolution of maximal moment nM. At the diesel determination of the degree of utilization of thesgible
engines, the high Pe max is located outside thestatic powers of the engine in non-stationary fiomibg

functioning domain. conditions. The determining instantaneous valuethef
_ _ moment of a diesel engine are, usually, smallen tha
- Transitory regimes the case of the stationary regimes.

The transitory regime is the one in which one
registers the variation in large limitations of the 3. RESULTS AND DISCUSSION
functional parameters, case in which the generated
power by the engine differs from the utilisationwmsy At the present the majority of the ship builders
(the power at the propeller). This supposes anutiool target their attention towards the recuperatioramfas
in time between two stabilised states; it insures t large as possible quantity of residual energy thatilts
passage from a permanent regime to another, asagell from the functioning of the main engine. The fét
the operations of the starting (launching), theersion known that the most effective present diesel ersgyine
of the marching direction and the turning off ofeth have reached an efficiency of 50%, so, only 50 &tnfr
engine. The time variable character of a certainthe energy that is introduced within the engine is
functional parameter of the engine presents a ipedigt transformed into mechanical energy at the treehef t
different interest because it illustrates a ser@s  main engine, the rest being lost through the exhaus
dynamical properties that determine its behaviauing gases, the cooling fluids as well as through thaidins
exploitation. between the parts that are in motion.
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exchange chimes in with itself. But through the
4. CONCLUSIONS asymmetrisation of the process there is an incrizatte
exploitation indicators and the economy of the elies
The transitory regime (non-stationary), to which th engine, its functioning is improving during the &m
couple engine and angular rotation speed variesframe of the transitory acceleration regime.
continuously in time, is not recommended for the
aggregate, because in this situation takes plaee th5. REFERENCES
significant reduction of its economy, on the backagrd
of the growth of inertial losses due to the woregnbf [1] http://www.nauticamagazine.ro
the formation of the fuel miXtUre, but also to the [2] Ghe.Caraiani, Maritime transportsl Lumina Lex
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The transitory acceleration regime is wished to be [3] Martin Stopford, Maritime economics, 3rd editjo
as short as possible, because the kinetic enerdieof  Routledge Publishing House, 2009
masses found in rototranslation movement, taughteto  [4] Maritime transport — Eurostat.
as low as possible. For the naval domain the $itogt
have been enumerated when a M.A.C. is exploited in
transitory regime, these regimes can be short@nyer
(they are being dictated by both the external factdf
the body of the ship, as well as by the internetdes).
Through the existence of some fittings (needles), i
the framework of the optimisation variances of the
overcharging of the naval engine, the process séga
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TAILOR MADE TRAINING FOR BRIDGE AND ENGINE ROOM TEA MS’
COOPERATION

'BARSAN EUGEN,’STAN LIVIU - CONSTANTIN
Constanta Maritime University, Romania
ABSTRACT

This paper underlines the assessment results of spercific bridge resource management scenariosséal on
emergency navigation and cooperation between badgeengine room teams. These types of coursesumdertaken
at managerial level and the trainees were speedliz container ships. In the scenarios that vallanalyzed, the own
ship was a VLCC full loaded, navigating in shallevaters. The main event simulates a small fire atdlectrical
circuits on the bridge, followed by loss of rematmtrol to engine and steering systems. Consequeht trainees

must transmit verbal order to engine room and eerarg steering compartment in order to safely maeethe VLCC

towards a safety anchorage place.
Keywords: training, maritime simulation, FMSHS, ER.

1. INTRODUCTION

long, including the briefing and debriefing session

T The idea of this paper was born after a few reund
of training undertaken at managerial level for deckl
engine officers hired by the different internatibna
owners and having as main objective the enhancing o
cooperation between deck and engine team. The three
days course included 16 hours of simulation and is
focused on ship resources management and emergency
navigation. The topics of the course and the cdantén
the scenarios were agreed with the Owner
representatives. Because this type of course lisradi
made, the team of Constanta Maritime University
(CMU) simulation instructors was always receptivel
the requirements and suggestions made by the course
beneficiary. One month before the first scheduled
course, the cooperation between the CMU simulators
staff and Owner representatives was very close and
productive.

For these courses, we used both simulations
facilities owned by the Constantza Maritime Univigts
respectively the full mission ship handling simafat
(FMSHS), DNV class A, type Transas NT Pro-5000 and
the engine room simulator (ERS), type Kongsberg
Neptune.

2. COURSE SCENARIOS OVERVIEW

The course was planned as a collective training
program for deck officers (Masters and Chief Matag])
engineers (Chief and First Engineers) and inclublese
joint simulations. We have tried to include in the
scenarios own ships (OS) with characteristics simil
with the most common ships from the owners fleeg W
also created some of the exercises in maritime wedia
known by the deck officers in accordance with sarhe
the most used maritime routes (New York harbortiBal
Sea, Solent Channel). We deliberately placed other
exercises in unknown navigation area, such asrtble |
Sea or the Constantza Port.

Tables 1, 2 and 3 showed the outlines of the
simulation sessions, undertaken for the deck amgghen
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Table 1. Deck Department Simulations

Simulation 1 — Familiarization with Own Ship
type 1 & 2 handling characteristics and
navigation equipment

« Open waters scenario

Simulation 2 — Collision avoidance

* Own Ship type 1 — Container Ship 3/ 0S
approaching and passing TSS Off Skerries
inbound to Liverpool pilot station

Simulation 3 - Advance piloting & collision

avoidance

* Own Ship type 1 — Lo-Ro Ship

» Own ship at anchor, proceeding to channe
and open sea - outbound in Solent Channé

Simulation 4 — Emergency procedures — Loss
steering

e Own Ship type 1 — Lo-Ro Ship

e Own ship moored starboardside alongside

department. All simulations were up to 90-110 masut

jetty (New York Harbor).

Table 2. Engine Department Simulations

Simulation 1 — Familiarization with Kongsberg
ERS

Simulation 2 — Operate ERS from Dead Ship
condition to DG 1 & 2 in operation

Simulation 3 - Operate ERS from DG 1 & 2 in
operation condition to prepare the main engine
for starting.

Simulation 4 - Operate ERS from start main

engine ready for departure to full ahead in normal

operation conditions.

Simulation 5 — Operating the main engine in
normal and abnormal conditions. .

Simulation 6 — Malfunctions with ship in norma
operating conditions (full ahead).

Simulation 7 - Malfunctions to engine systems,

Simulation 8 - Malfunctions to engine systems
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Another interesting aspect of this course derived
from the occasional presence of the Owners’
representatives, their main mission being to superv
and support the delivery of the course. Due to the
presence of these Owners’ officials the traineesngty
assumed that their performances would be evaluated
with possible consequences on their professionaieca
and as a result [7] they tried to show their best
professional skills and to solve the events frome th
scenario as realistic as possible.

The main technical problem that we had to solve in
order to be able to organize this course was rdigettie
differences between our ship handling and engine
simulators. The full mission ship-handling simulato
(FMSHS) is a TRANSAS NT Pro 5000. The engine
room simulator (ERS) is produced by Kongsberg, type
Neptune and is simulating a main engine MAN B&W
5L90MC for a VLCC. As showed in table 3, the only
solutions for putting in practice the joint exesdswvas to
use on the FMSHS the same own ships as in the ERS,
respectively a VLCC [5]. Because the two simulagmes
not physically connected, synchronization of thensa
events on both simulators was made by continuadis ra
communications between FMSHS and ERS instructors.
Communications between bridge teams and engine room
teams was also performed using real portable VHF
radios.

It seems that it is “en vogue” to ask for combined
FMSHS and ERS simulations. Logically speaking, tjoin
training of deck and engineers officers could baefie
because it facilitates a better understanding & th
problems that arise, on both departments, espgdiall
emergencies [1]. As we saw from the owners’
requirements, they wanted for the deck officerbetier
comprehend the activities that must be accomplished
engine room when a technical malfunction or emergen
appears. In other words, these simulations intend t
explain and demonstrate to Masters and Chief Gffice
why the engine watch team could not carry out faste .
some of the orders sent from the bridge.

Table 3 - Joint simulations for Nautical Officers &

Engineers

Joint Lesson for Nautical Officers & Engineers
» Effects of extreme engine maneuvers — Cr
Stop

ash

Joint Lesson for Nautical Officers & Engineers
» General electrical power failure — Black OU

Simulation 1J - Joint operation of FMSHS &

ERS.

* Own Ship type 1 — VLCC ballast

»  Own ship leaving port (Constantza), traffic
inbound/outbound

« Malfunctions to main engine systems

e Engine failure

e Own ship must anchor

» Request tug for towing to anchorage area

Simulation 2J - Joint operation of FMSHS &

ERS.

e Own Ship type 1 — VLCC full 16.7 m

»  Own ship passing confined waters
(approaching East Bridge Great Belt)

* Wind & current

* Loss of remote control from the bridge to
engine and steering gear

» Ship must find a safe place for anchoring

e Engine room team must respond to verbal

orders from the bridge

Joint lessons are performed in the ERS with

a crash stop (from full ahead to full a

maneuver, in the automatic and manual alternatives

participation of all the trainees (deck officersdan
engineers). During these lessons, using the ERIBiéxc
we simulate:

stern)

of reduction of engine revolutions and put in reeer

of the main engine;
a total loss of power (black out) accident.

Instructors and Chief engineers (from the trainees)

are explaining to the deck officers the requirexpstthat

3. JOINT SIMULATIONS FOR DECK AND
ENGINEERS OFFICERS

must be followed by the engine room team, in ortder
perform the emergency stop maneuver and the actions

that must be done in order to regain power. Rolé an

The aim of this paper is to discuss mainly abost th
practical advantages and disadvantages relatedhigo t
type of combined simulations, simultaneously invady

bridge and engine teams. In the bridge resourcesjesired outcome.

management course, we have two types of common
training session: joint lessons and joint simulagigsee
table 3).
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functions of modern protection and automation dse a
explained, for of better understanding of the rezpli
time intervals that must be attended in order taiolthe
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Figure 1 Nautical map for Constantza Port

We consider that these lessons are useful, because teams calmly and safely managed to handle the ship
deck officers did not have many occasions to asgist and to control the inertial ship track until theg;tu
demonstration and logical step-by-step explanationdispatched by Port Control, arrived in assistarkiee
regarding routine and emergency operation of thenma from eight teams chose to exit between the north an
technical systems. The Chief Engineer usually givessouth breakwaters, into open sea. Three teams,owith
such information, and all Masters are convinced tha ship speed less than 8 knots, preferred to makar@ h
every Chief engineer is reluctant in carrying omrgh  turn to starboard and drop anchor in the inner pasin.
maneuvers [6], arguing in many cases that, techyiéa The main goal of this loss of remote control
cannot be done. This belief is in most of the camgs scenario was to train the teams for the exchange of
because every Chief Engineer tries to avoid riskd t orders and communications between bridge and engine
could generate breakdowns or malfunctions to someroom, all steering and engine orders being transthit
equipment. Another goal of this type of courseseapp  viva-voce using portable VHF radios. Technically
from here. Joint trainings are seen as a solutmm f speaking, the engine and auxiliary equipment isingm
increasing the confidence between the top-levéterf§ normally and the steering gear could be contrditech
from the deck and engine departments, when theg hav the steering emergency compartment, time of respons
to reach common decisions, especially in difficult for rudder being a little longer than normal (8 aeats

situations. longer than usual for a hard to port/starboard canaj
For the second stage of dual training, we perform On the bridge, the rudder angle display and thenmai
two types of exercises (table 3) - a scenario wingl engine rot/min display remained functional, as vasl

engine failure and a scenario for loss of remotetrobd the rest of the navigation equipment. The eledtrica
(from the bridge) to the steering and engine systehs short-circuit only cut power to the helm and engine
explained before, because the ERS simulates a VLCCelegraph.
main engine, on the FMSHS trainees will also have t This scenario created more difficulties to the feid
steer a VLCC as own ship. In the first scenari®@ th team, because this time the VLCC is fully loaddd; t
VLCC is in ballast, but in the second scenarioythave draft being nearly 17 meters, in an are proximityhe
to deal with a full loaded VLCC. anchorage place, by putting the engine in revevkest
There are no major problems for the engineers toof the bridge teams had the impression that the
become familiar with the monitoring and operatioh o difficulties in maintaining the where the depthweéter
the MAN B&W 5L90MC engine and auxiliary lies between 5 to 40 meters. In this exercise rigleof
equipment. Instead, for the deck officers, it isreno grounding is maximized by the presence of a SEeotirr
difficult to accept the idea that they have to mame a with a speed of 2 knots (figure 2). The VLCC has a
VLCC, their practical and professional experieneig stopping distance of 8.5 NM (from Full Ahead to [Bto
limited to conduct container ships that are muclremo and 6 cables diameter of turn at Full Ahead spd&d (
maneuverable [3]. Knots), with 20 degrees rudder. In figure 3, we gee
For the engine failure simulation (figure 1) all tracks of the eight ships during anchoring manetuver

19



Constanta Maritime University Annals

Year XVI, Vol.23

e

Shipsrat -~
ancr}or/

Y

23,

2

‘EGO to | EXTRA
i nchoragé‘ 12,/ (see note)
1

TION AREA

Figure 2 Loss of remote control scenario

Even large container ships (post-Panamax) alsocrews was very happy at the end of the exercise,

have long stopping distances (5-7 NM), all bridgans
were afraid that they will be not capable to stbp t
VLCC in due time. Consequently, after the loss of
remote event, most of the teams, put the engirgap
without delay, as a normal reaction [5] of the

approaching area with shallow waters. When the VLCC 4.

knowing that they could have done better. All oérth
considered that the only explanation for their ship
sinuous tracks was that they had to steer a coatplet
unfamiliar ship, in dangerous for navigation area.

CONCLUSIONS

water speed reached 4-5 knots, the ship was very

difficult to steer in the desired direction, duette 2
knots current coming from starboard. It took ovér 3
minutes to become clear that the ship’s water spaest

be maintained to at least 6-7 knots, and reductibn
speed must be done only in the proximity of the
anchorage place, by putting the engine in revevisest

of the bridge teams had the impression that the

difficulties in maintaining the desired track wexelirect
consequence of the delays in carrying on the orbers
the engine team. In three of the cases, when theéG/L
was dangerously heading towards the low depth #rea,
instructors had to advice the bridge teams to steer
ship at a greater speed in order to perform theirigr
towards NNE in due time.

Teams were fully accustomed to use ECDIS
facilities and information and it was easy for thémn
understand what was really happening, after theyl re
the COG, SOG, set and drift values [2]. None ofdbek

20

Before starting the final comments and conclusion,
we would like to remind you that this course was
designed in accordance with the beneficiary
requirements and all the process from the plansiage
to course delivery was supervised and monitored by
Owners' representatives.

In our opinion, the engine failure scenario is not
suitable for a joint exercise, because the engaaant
only has work to do in the first 20-25 minutes Ltitey
notice and identify the malfunctions and case @ar
quality voice transmission or from using English
language with non-native English speakers.

If the coordinator (promoter) of the course has no
intention to evaluate the achievements of the ésnhe
must state this very clearly, from the first asshmb
meeting with the trainees (his employees) notifg th
bridge that the engine must be stopped
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Figure 3 Loss of remote control scenario — ancigonmaneuvres details
After that, they could not participate activelytte Beyond these inconveniences, however, it has

continuing simulations, the bridge team handling th highlighted the importance and benefits of such
ship for another 40-50 minutes, until dropping awcbr simulation exercises.
giving towing line to the arriving assistance tug. Thus, the participants of these exercises, decdkevf
The loss of remote scenario is very challenging for and engineers, have achieved and evaluated in an
the bridge team, but it seems to be boring for the objective way, the importance of their work, thaike in
engineers, because it only involves one membeh®f t the normal course of the onboard activity, the
engine team, who has to talk permanently to the VHFimportance of collaboration between them in good
and press two buttons (rudder left/right) and cleatige conditions. In addition, it should be emphasized ithie
vessel speed from the engine room telegraph. Baring of communication and quality of spoken language, th
not boring for the engineers, this scenario cleseiyeals technical limitations, witch department in doingeith
the importance of a good verbal communications activity on board ships.
between the two compartments and the difficulttet t  exist in the engine area due to the normal function
could arise in case of a poor quality voice tramssion process of the machinery and that lead to a delayed
or from using English language with non-native Estgl  reaction at the commands received from bridge. The
speakers. process from the engine department was better
If the coordinator (promoter) of the course has no understood and thus the limitations of power amngeti
intention to evaluate the achievements of the é@énhe  involved by the technologies activities were acedpt

must state this very clearly, from the first assbmb The awareness of these issues may lead to a change
meeting with the trainees (his employees). of attitude, a greater collaboration and a positive
We designed the course only for training and thellCM  working atmosphere, to a greater confidence in the
instructors did not attempted to score the bridggents’ capacity of cooperation of

actions during simulations. Each bridge team haseth

members (Masters and Chief Mates) and we changed th5. REFERENCES

composition of the teams for every exercise.

Unfortunately, the Owners’ representatives have the[l] Barsan E., 2004Sea Service Equivalency for Full
habitude to walk between the bridges to see whatMission Simulators trainingAdvances in International
trainees are doing there. Especially some of thango  Maritime Research, Pub. Nella Australia , ISBN &64
Chief Mates try to take advantages of these oppitits 44200-7, Launceston, Australia

and to show that they could manage the simulated[2] Barsan E., 2005])ntegration of ARPA and AIS
situation better than their equal rank colleges andinformation on ECDIS display 6th International
Masters. Such attitudes spoil the positive working Symposium on Navigation - Gdynia, Poland 2005
atmosphere and create additional and unwantedsstres[3] Dumitrache R., Stan, L.C., Dumitrache C., Hanzu
pressure. Pazara R., 201&-Learning and simulation in maritime
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CONSIDERATIONS ON THE COURSE STABILITY AND SHIP’'S H ANDLING IN
EXTREME WEATHER CONDITIONS

'EUGEN BARSAN,’GROSAN VOICU - NICOLAE
L2Constanta Maritime University, Romania
ABSTRACT

Based on real events that occurred in the Eashiitléew years ago, the paper is analyzing andpnégs a range
of parameters for ship and for external forces #ltaton the ship captured by heavy weather andftbet they have on
the maneuvering capabilities. The paper, wantxpia@ the strong influence of forces beyond thip sforces caused
by wind, waves or currents. Course stability ang’'sirmaneuverability are strongly affected whee Hessel proceed
in a cyclonic area with extreme weather conditidne to external forces that act negatively on #ép’s hull and its
ability to maintain the desired course.

Keywords: rolling momentcourse stability, pitching, hydrodynamic parameters

1. INTRODUCTION - DESCRIPTION OF REAL
EVENTS

The analysis of this paper started from a real case |,
experienced by one of the authors during a voyateav
65000 DWT bulk carrier in ballast sailing from Mal
towards the north-west of Europe. The bulk carwes
14th years old, with seven cargo holds. From tisesen
holds two of them could be used for ballast. Whea t
vessel sailed from the discharging port in Italy tak
dedicated ballast tanks (top side and double bottom |
tanks) were fully loaded, including the forepeakd an
afterpeak tanks.

After passing the Gibraltar Strait and entering the
Atlantic Ocean the two cargo holds were also fully
loaded with water ballast. At that moment the shias
in “heavy ballast” state, as indicated by the conypa
procedures for ocean sailing. In this ,heavy béllaste
the ship had on board 27000 m3 of water makinga fo
draft of 6.40 m and an aft draft of 8.25 m withriantof
almost -2 meters. Such a ballast condition is resegs
for reducing the freeboard and air draught of thip and
for maintaining the propeller at the necessary lidpt
optimum propulsion power (AGC & S, 2013). The water
speed of the ship in this loading condition wasualdd -

12 knots.

The voyage along the Portugal and Spain coast-line
was done without problems. Before entering the Bay
Biscay the weather reports started to mention akout
low pressure located over northwest of UK and tine a
pressure continued to drop over the next 12 hours.

After passing by Cabo Finisterre and approaching
Bay of Biscay, the state of the sea gradually chised
the force of the wind increased very fast. The wimgin
directions was northwest in the beginning and aftéew
hours the direction was west-northwest and thethnor

vl
CSw\

On board wind measurements had shown a speed of | . 3 b ?\

T W
£
%

30 knots, meaning 6-7 on Beaufort scale (strongZar¢o
near gale). The maximum wind speed was reached when
the ship was approaching the northern end of Bay of
Biscay having force 8 on Beaufort scale (gale).

Figure 1 The real heaving-to route of the bulkiear

These weather conditions made very difficult for
the ship to maintain the actual Bay of Biscay titams
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course and anticipated a very dangerous situatidhea  the time of the simulation that was intend to beelm

moment when the ship will have to alter course ¢o g real time. So we divided the real voyage in three

around Ushant Is. for entering the English Channel different parts:

(Ayaz et al. 2006). Usually, in good weather condi, The bulk carrier attempt to alter course for

such a ship is passing the Bay of Biscay in 28 siauith entering the English Channel using the required TSS

a speed of 12 knots. In the given weather conditioa from Ushant Is. (true courses 0300-0600);

sailed the same distance in 37 hours due to theyhea The heaving-to with the sea on the port bow to-

drift and necessity of reducing speed for lowerioge wards North with deviations towards NNW for

of the waves impact. avoiding the high waves and reducing the largdidgf
When we tried to make the required course produced by the beam blowing wind;

alteration once near Ushant Is. the ship startedollo The reattempt for entering the English Channel

violently due to the high waves and wind that noleve with a south-eastern course (1100-1200).

from our beam (Soares et al. 2002). When we trged t

proceed in true course 500-600 the ship manoediyabi

dangerously decreased the rolling in-creased, mainl

the starboard side and for a few times we wereaimger ob Of:"o

of broaching. i 3@16 \\ 775
Being afraid to loose steering control (EMSA 2008, : 2,

England south coast for heaving-to with the seahen
port bow. After 8-9 hours we alter course againamis
ESE (true course 1100-1200) and proceed againein th 00.00 4&%‘,
English Channel heaving-to this time with the spahe :

port quarter (Matsumo-to et al. 2005, Cai et all40

The bulk carrier voyage after Ushant is shown in
figure 1. The total duration of this part of theyage was
of about 19 hours and total distance sailed wasdrobst
120 NM.

Years after this real event we had the idea to
transpose on a DNV class A navigation simulator the
bulk carrier situation and to analyse the environtale
hydrostatic forces and ship’s motion parametershat
weather conditions (Moiseenko et al. 2013).

\

e ‘
Bitner-Gregersen & Eknes, 2001) we used the full 0’9’%&,0 05.00 \
engine power for altering course to NNW to-wards th . A , }\\

0.00

2. THE SIMULATION SCENARIOS

27.40

For performing the simulations the following p —
- omen

conditions where imputed:
e Own ship (OS) is a bulk carrier with the
following characteristics: LOA 261.3 m, breadth3i&,

slow speed diesel 15500 kw, one FPP. QS Qz%
e OS is in “heavy ballast” loading condition S =
(100% ballast on board); ' b
* The ship is trimmed by stern (-2 meters); 12.26 Moment "A"
* Wind direction is North-northwest, rotating , i
towards west-northwest: Figure 2 The simulated route
«  Wind force (Beaufort scale) is 7 and increasing (117 NM, 17.5 hours)
to 8; , )
« Wave high 4-5 meters, increasing to 6-7 We also decided that the parameters of interest

meters. The waves have the same direction with the(B‘"‘rfjur et 3'- 2010, Shiotani S., 2008) that shdped
wind: monitored will be:

« Sea state: moderate to high waves, later very The pitching moment (t \m),;
high waves; The rolling moment (t *m);

« Own ship (OS) speed 7-8 knots in the The rolling angle (0);
beginning than decreasing to 4-5 knots The rolling period (sec.);

The simulator's functionalities are still limited, The drifting angle (0). . .
especially when it comes to the dynamic of the air _After running each of the above simulations for 3
masses (Brodtkorb, 2004). The present situation wagiMes in real ime we saw that can be same sigmific
complicated by the fact that the wind is changing differences between _the values of thel momtored
direction over the time. parameters. So we decide to run only one simuldiign

At the beginning we tried to recreate only parts of for all the 120 NM sailed in reality by the bulkrder.
the real voyage in order to shorten as much asilpess
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Due to the very long simulation time (the final the course between 055°-065°. Rapid changes of the
result was of 17.5 hours) we should done most ef th values of the moment show a high rolling movement,
simulation with accelerated time (x10) and to wank  violent one, not allowing the ship to stay on ceurs
real time only in the moments when we manuallyrstee Further on, the values of the rolling moment vary
the ship for reducing the cross track error ac-dated within the limit of +70000 /- 80000 (t m). Values
and to try to come back to the planned route. Thecontinue to be high, with high oscillations portiesi
simulation result cannot be identically replicathating starboard side up to hours 17.15 when the shipr aft
another simulation because it is impossible torstee passing a maximum rolling moment at 17.14, with an
OS exactly in the same manner during another simila approximate value of -105000 (t m) and + 65000 (t
simulation. The track of own ship during simulatis em), altered course to NNW, in a true course bestwe

shown in figure 2. 345°-355°.
Moment B starts at hours 17.15 and the chosen
3. SIMULATION RESULTS interval for the analysis was the one between 1@rkb

17.40. Change are noticed in values, the greatntajo

After the simulation we compared the hydrostatic within the limit of -/+ 20000 (tem), with a positvand
and OS motion parameters from the moment when thenegative maximum value at 17.24 (+55000/-51000 t
own ship alter course to enter the Ushant TSSrddfi em), as a result of the fact that the ship is rae ao
as moment “A”) with the same type of parameters maintain the exact course of 345°.
obtained after OS took the course for heaving-ti wie
sea on the port bow towards north (defined as mémen
“B”") and later towards east-southeast (defined as
moment “C”). On the ESE course of approx. 1150 we
were heaving-to with the sea on the port quarter an
were confirmed to be the easiest way to proceetidur
on the English Channel. In figure 2 we have martked
time for moments A, B and C.

We draw graphs of the above mentioned
parameters for all the simulation time and aftext thve
identified the most interesting and representative
moments (time intervals) of the heaving-to sail.

These time period that we finally choose for a de-
tail analyses are:

e 1lsttime interval: 14.30 — 16.00

«  2nd time interval 16.40 — 17.40 as i\

«  3rd time interval: 02.16 — 03.40 E W

In figure 2 are also marked (italic letters for ém é “‘\ %\
these hours that are defining the time interval for arao i 1\

analysis. In figure 3 we have details of the owipsh
track during simulation on the above mentioned time
intervals.

‘ <
e
il

3.1 Analysis of hydrodynamic parameters

3.1.1 The Rolling moment

The rolling moment has variable values with
positive and negative maximum values (port
side/starboard side) +/- 50000 (tem) at 14.40, the
moment when the ship was on her way towards
Northeast. In the moment in which altering courses w
performed for the entrance through the English
Channel, in true course 060°, at hours 14.46, W&o
a high progressive increase of the rolling moment a
14.48.15 of approximately 140000 (tsm) for it tach
the maximum negative value of — 102581 (tem) in0a 2
seconds interval at 14.48 35.

Transfer from one board to the other is performed
rapidly, high values of the rolling moment beingioed
at 14.56.10 with the value of 103329 (t sm), al0B530, Figure 3 Details of the OS track during simulation
-78339 (tem).

A maximum value on the starboard side is reached Wind and waves from port bow have the tendency

at hours 15.37.50, with the valqe’ of 250875 (M) of pushing the bow of the ship to starboard and the
corresponding moment for the ship’s trial to mamta  gjy,ation in which the value of the rolling momest
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higher on starboard side or port side is due tosthip
being adrift, orientating the ship on a NNE and NE
direction, which makes the value of rolling to iease

by the action of wind and waves directly from abeam
(Myrhaug Dahle, 1994). During the simulation for
moment B there were no high values signaled for the
roling moment. Anyway, the maximum values
registered are way under those for the first tirmequal.

Moment C happens between 02.36 — 05.00 and the

chosen interval for the analysis is 02.16 — 03(fithe
02.16 corresponding to moment B) .

As we can notice from the figure 3, representing
the entire route of the ship, at hours 02.16 thp slas
on her way to North, close to changing to ESE.

In the period 02.16 - 03.08 the ship altered
course progressively from 115°. One can notice the
values of the rolling moment, most of them aroumel t
values of +/- 50000 (tem), with maximum values frem
170000 at +160000 (tem) at hours 02.59.30 and 0450
(tsm) at 03.08.00. After altering course to ESEe th
diagram of the rolling moment presents most of the
values below the limit of +/- 20000.

Rolling moment (t*m)
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Figure 4 The Rolling moment
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We may say that at hours 03.26 the ship was
stabilized on the course of 115°, in which the ealof
the rolling moment are very low, comparatively with
the values registered in moment A. Compared graphs
for the rolling moment in all three time periodsabsed
are shown in figure 4.

3.1.2. The Pitching moment

The Pitching moment illustrated for the three
moments in figure 5 is analysed for the same time
intervals.

In the interval of analysis 14.30- 16.00, we
observe high values of the pitching moment in the
interval 14.52 — 14,55, with maximum values of
+400000 (tem) / - 400000 (tem), and afterwards for
approximately 30 minutes the majority values are
maintained below +/- 100000 (tsm).

Other maximum values are registered in the
interval of 15.41 and 15.45, from +550000 (t em)-at
640000 (t sm). If we observe the same intervaltfer
rolling moment, we notice that its value is nothsgh.

The maximum positive moments of the pitching
moment alternate with the maximum values of the
rolling moment. The ship has continuous movements
cause by rolling and then pitching. Up to hourslby.
when the ship changes course to NNW, in true course
350°, very high maximum values are registered at$io
16.50 with + 1100000 (t em) and 17.06 with — 110000
(t em).

For moment B, starting at hours 17.15, analysis
interval 17.15- 17.40, a pitching moment is indicht
with very low values, the great majority under tladue
of 100000 (tem) (tem). For the same time inteniais
noticed that the rolling moment has high values,
analyzed above for moment B.

Practically, low values of the pitching moment
indicate the fact that the ship shall not go vidietup”
and “down” on the wave from port bow (Tucker & Pitt
2001), what actually happened for the change ofszou
to NNW at hours 17.15. The ship has no high pitghin
but rolling is still affecting the ship.

At moment C we would have expected for the
values of the pitching moment to be even lower than
those from moment B, considering navigation in true
course of 115°, with wind and wave from aft poraire
(heaving to with the sea on the port quarter). tAcan
be observed from the resulted diagram, the values a
initially good, below 100000 (tem), in the interval
02.16- 02.39, which makes us think that exceptttier
moderate rolling, the pitching is almost inexistent

A maximum of 02.39 is reached with the values of
+1500000 (t em) and — 1500000 (tem) after which
values decrease. Interpreting values for momenteC w
observe that even though the manoeuvre for altering
course to ESE, with wind and wave from port quaiger
the most indicated one, the ship continues to éspee
pitching movements, alternated with rolling
movements. Their values are sometimes higher than
those from moment A and B, but the ship is not able
sail only towards N (moment B) when the valueshef t
pitching moment are very low.



Constanta Maritime University Annals

Year XVI, Vol.23

. Pitching moment (t*m)
Time interval: 14.30-16.00

Time interval: 16.40-17.40

Time interval: 02.16-03.40

Figure 5 The Pitching moment

3.2. Analysis of ship motion parameters

3.2.1  The Roll angle

Analysis of the roll angle presented for the three
time periods in figure 3.4, leads us to the follogyi
conclusions.

For moment A (analysed between 14.30 — 16.00)
the values of roll angle are maintained betweer0% 1
(14.48) and — 16° (15.37), with predominant values
between + 5° and + 10°, listing on the port sidadpe
very small.

This means that the ship is rolling more on star-
board side, the values of the angles on this sige a
higher, which is only natural when considering thet
that the wind and wave hit from port side.

This becomes even more visible for the interval
16.40 — 17.15 (which is part of moment A), where
values of the rolling angles are increasingly oar-st
board side from + 12° to zero degrees, practicdléy
ship rolling only on this side. It the sector iniat the
ship is on true course 060°, in which the influede
wind and wave abeam are maximum ones.

Rolling is violent both in the interval 14.30 —
16.00 and afterwards, till the ship altered course
NNW, in 345° - 350°,
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Moment B, analysed from 17.15 to 17.40, time
in which the ship was on her true course 345°- 350°
presenting us a decreasing rolling, with maximum
values of +7°/- 6°(17.24), the rest of the valueing
below 5°, the great majority on starboard side. éren
intense rolling is observed on starboard side rattien
on port side.

Referring to the rolling moment, one may notice
that it has a higher value between 17.24 and 17.25,
corresponding to a high value in the same periodhie
rolling angle.

Roll angle (degree)

Time interval: 14.30-16.00

Time interval: 16.40-17.40

Time interval: 02.16-03.40

Figure 6 The Rolling angle

In a true course of 350° the ship’s rolling is laywe
predominantly on starboard side but it doesn’ectff
the ship’s course stability, as it can be notigedigure
3, where the ship was not deviated too much foren th
established course.

As in the case of the rolling moment, we
expected that the roll angle would have low values
(GDV, 2015) once the course is altered to ESE, at
moment C. As it can be noticed in the analysedmate
the values of the roll angle start to go frequemther



Constanta Maritime University Annals

Year XVI, Vol.23

5°, with maximum values of +7°/-5° (02.27), ending
with the value of +12°/-12° (02.48) when the stgpn
her way back towards ESE.

As the turning is made from 350° to starboard
side towards 115° (a change which is quite higtp°)12
it is expected for the courses of 035-070 the aaljle
to be higher, as a result of the exposure of the gide
to the beam wind and waves.

It is observed that the roll angle predominantly on
starboard side, in the interval of 03.00-03.08 shé
being listed to starboard side. Roll angle readbes
values after 03.27, rolling moment reaches low &sju
and the ship is on course ESE, stable in 115°.

3.2.2 The Roll period

Roll period presented for the three moments in
figure 7 is maintained within values of over 8 seit®
for all situation with maximum values for momentof
14 sec at 15.36 and 15.40 and then over 14 seainds

Roll period is in a direct connection with the
position of the ship’s metacentric height. Roll ipdr
with similar values with those resulted from the
simulation is specific for bulk carriers whose meta
centric height is high and the centre of gravityow,
especially in ballasting situation (Dahle et al988),
which induces accelerations and high loads on the
ship’s structure, with notable negative effectssome
cases.

3.2.3 The Drift angle

Drift angle presented for the three moments in
figure 8 may be estimated and only through simple
analysis of figure 3.1, where the ship’s course is
presented. High alterations of the course are edtic
especially for moment A, in which maximum values
reach - 80° (15.44) and -100° (17.12), which implose
an alteration of the course from hours 17.15.

After the alteration, at moment B it is noticeatth

16.51 and 17.08, for moment B almost 14 seconds at the ship is maintained on the desired course feerad

15.30 and for moment C almost 16 seconds at 03108 a
03.33.

Values around 12 seconds are maintained in
moment A for a long period of time, from 14.50 amu
to the end of the analysed period at hours 16.00. F

of time (true course 350°), with alterations of 4105°.
Anyway the ship is more stable on the course of’ 350
alterations at starboard side / port side beinlyémiced
also by decreasing speed. There were situations in
which speed decreased be-low the limit value for

moment B, values change from 8 seconds to 12 second governing the ship, the ship being deviated, egfigci

and for moment C the great majority is represeiigd
the values which are over 10 seconds.

Roll period (sec)
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Figure 7 The Roll period
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to starboard side situation experienced also bwroth
authors (Popescu & Varsami, 2009).

For the last part of the road, moment C, deviaison
maintained, with maximum values of +42°/-80° but
these correspond to the moment in which the ship’s
speed decreased below the limit of governing thp sh
and there was a period of time which passed &liship
succeeded to get back on course (IMO, 2007).

Even if navigation is performed with wind and
waves from port quarter, the ship’s stability onise is
not the best one, which is prove also by the other
analysed parameters (House, 2007).
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moments experienced in real life years before, nmsne
that marked his professional experience.

.. Drift angle (degree)
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ARCTIC NAVIGATION AND THE METEOROLOGICAL MARITIME S  AFETY
INFORMATION

CHIOTOROIU BRINDUSA - CRISTINA
Constanta Maritime University, Romania
ABSTRACT

The climate model projections of ice reductionglléa the idea that new trans-Arctic shipping rodieking the
Atlantic and Pacific Oceans could be open. In otdesupport and enhance the polar components of G8five new
METAREAs have been established by IMO in 2011. Tesponsibilities for the issuing and transmissidnthe
meteorological marine safety information are présgin this paper.

Keywords: Arctic routes, marine safety information, meteogital bulletins, Metareas.

1. INTRODUCTION 10° kn? in the summer and about 15 x°l@n* in the
winter [2]. The summer ice cover is confined to mhai
The maritime safety information services of the the Arctic Ocean basin and the Canadian Arctic
GMDSS form a network of broadcasts containing Archipelago.
information which is necessary for safe navigation.
Common standards are applied to the collectiontjngdi
and dissemination of this information. The main moels e e
for broadcasting maritime safety information are in ‘
accordance with the provisions of the International
Convention for the Safety of Life at Sea are NAVTEX
and SafetyNET.

Navigation near but outside of the ice and ice
navigation needs proper support both for safety and N
efficiency in terms of regular provision of complega S
ice information. Starting with June 2011 the newefi 7T
Arctic METAREAs are put into a Full Operational
Capacity with new procedures to support ice edge|
information in SafetyNET and NAVTEX bulletins and a | y
special “ice” GMDSS server to support exchange of |, = P %
information between the Preparation Services. SN A C ot '

The ¥
Arctic
2. CLI MATE CHANGE AN D THE ARCTIC @ |nSt:Iule | Center for Gircumpotar Sscurity Studies
ROUTES.

The climate model projections show that future
changes of ice extent will increase the Arctic phig
potential. Since 1979, due to satellite multichanne
passive microwave imaging systems it has beenlgessi
to monitor the extent of sea ice with a good terapor
resolution. The 34-year satellite record is longuegh to
allow determination of significant and consisterntds
of the time series of monthly anomalies (i.e., efifince
between the monthly and the averages over the 84-ye
record) of ice extent, area and concentration [2].

The overall trend observed in the Arctic is a

decreasing of late-summer sea ice extent (figT i six =] i
lowest years on record occurred since 2007. —= North West Passage (MWF}
Climate model projections indicate that this overal | — Narthem Sea Route (NSR) '
. i . . —= Transpoiar Sea Route (TSR) ’i
trend will continue, leading to a seasonally iaeefr . Arctic Bridge Route (ABR)
Arctic Ocean later this century [5]. Source: the Arctic Portal

Generally Arctic sea ice reaches its maximum
seasonal extent in February or March whereas theFigure 1 The decreasing trend of the sea ice eitehe
minimum occurs in September at the end of summer Arctic (upper fig.) and the new Arctic routes (dofig),
melt. The average ice extent varies between about 6 [11], [12].
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Changes in decadal averages in Arctic ice extent ar new oil terminals) in the southeast corner of tlaeeBits
more pronounced in summer than in winter. The summe Sea and Murmansk.
minimum extent was at a record low in 2012 follogvin
an earlier record set in 2007 [8], [4]. The Northwest Passagis the sea route through the

Other significant aspects of the ice extent are theArctic Ocean, along the northern coast of North Aoz
thickness and the drift of the sea ice. The tealesq via waterways through the Canadian Arctic Archigela
used for estimating the thickness distribution @4 sce (fig. 1). It became open to ships without the neé@n
are the submarine sonars, the satellite altimetyyg a icebreaker in August 2007 and it opened again igusti
airborne electromagnetic sensing. According toli@C 2008. The operating season is short - from latg thul
Assessment Report, 2013, they all provided broadly mid-October, depending on the route and year.
consistent and strong evidence of decrease incAseta All passages have common eastern and western
ice thickness in recent years. Ice thickness isiémiced approaches. In the east, ships must proceed thribiggh
by ice motion through deformation and creation pém Labrador Sea, Davis Strait and Baffin Bay.
water areas, through advection of ice from one #mea In the western approaches, ships proceed through
another and through export of ice from polar seas t the Bering Sea, Bering Strait, the Chukchi Sea thed
lower latitudes where it melts. Winds and surfaceam Beaufort Sea before deciding which route to follow.
currents are the main causes of ice motion. Id¢ algo The Northwest Passage (NWP), arguably the most
depends on ice strength, top and bottom surfacehistorically famed of potential shipping routesaigh
roughness and ice concentration. The decreasestlin b the Arctic, had the lowest navigation potential kil
concentration and thickness reduce sea ice strengthopen substantially by 2040-2059 [6].
reducing its resistance to wind forcing [5], [7]. According to the Arctic Marine Shipping

The conclusions of the IPCC report published in Assessment, only routes 1* and 2** are considemsgpd
2013 show that the Arctic has changed substantiallywater ones, while the others have shoals and ribekts
since 1979: between 1979 and 2012, Arctic Sea Icerestrict the draft of vessels to less than 10 m [1]
extent declined at a rate of 3.8% per decade \aither
losses in summer and autumn and that the mearcsea i *route 1: Lancaster Sound — Barrow Strait —
thickness decreased by 1.3-2.3 m between 1980 and/iscount MelvilleSound — Prince of Wales Strait —
2008. Amundsen Gulf.

**route 2 is the same as 1, but substitute M'Clure

THE ARCTIC ROUTES Strait for Prince of Wales Strait and Amundsen Gulf

These findings have important economic, strategic, The Transpolar Sea Routés a future Arctic
environmental, and governance implications for the shipping lane running from the Atlantic Ocean te th
region. From the navigability point of view, these Pacific Ocean across the center of the Arctic Ocean
climate projections have led to the draft of shorte (fig.1). In contrast to the previous routes, it @¢othe
international shipping routes linking the Atlantand territorial waters of Arctic states and is therefor
Pacific Oceans (fig.1). considered high seas. It is the shortest of theti@rc

shipping routes but currently only navigable by\hea

The Northern Sea Routeonnects the Atlantic and icebreakers. Due to high seasonal variability «f i
Pacific oceans, traversing the Arctic following Riass conditions throughout the entire Arctic basin, fh&R
and Norway's coasts. This route is defined in Russi will not exist as one fixed shipping lane, but Willow
legislation as the set of Arctic marine routes lBw  a number of navigational routes. The TSR does not
Kara Gate in the west and the Bering Strait [1]}e Timin follow the shallow Siberian coastal shelf, so thewaild
constraint to navigation is due to the presenceanfow be only few draft restrictions [4].
straits: the Yugorskiy Shar Strait, 13-30 m deeg tre Arctic shipping via the TSR will be regulated in
Kara Gate with a minimum depth of 21 m and an accordance with the two main IMO treaties, SOLAS
established traffic separation scheme, both straits1974 and MARPOL 1973/1978 and other IMO
between the Barents and the Kara seas; the Vilkitsk instruments, e.g. among others, COLREG 1972, London
Strait, ice-covered except for a short period imspa Convention 1972, STCW Convention 1978/1995 and the
key NSR strait between the Kara and Laptev seas [1] new mandatory Polar Code* [4].

Shokalskiy Strait, a possible shipping route betwe®

Kara and Laptev seas. Other straits are: the Dmitry *The Polar Code is an international code of safety
Laptev Strait, oriented E-W, a passage between thefor ships operating in polar waters and covers fhi
Laptev and East Siberian seas, with traffic resoms in range of design, construction, equipment, operation

the eastern part due to small depths; the SanrSkait, training, search and rescue and environmental
between the Laptev and East Siberian seas and Longrotection matters relevant to ships operating et
Strait between the East Siberian and Chukchi seas. inhospitable waters surrounding the two poles. Toee

The most important marine route distances are:was adopted by IMO’s Maritime Safety Committee
from Murmansk to the Bering Strait - 3,074 Nm; from (MSC) in November 2014. The Polar Code will be
Kara Gate to the Bering Strait - 2,551 Nm; the Didi mandatory under both SOLAS and the International
to Murmansk marine route - 1,343 Nm, this routengei Convention for the Prevention of Pollution from &hi
maintained year round [1]; it is approximately 58fn (MARPOL)[14].
between the offshore region of the Pechora Sea ¢$it
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The Arctic Bridge is a seasonal sea route linking 3. METEOROLOGICAL MARINE SAFETY
Russia to Canada, specifically the Russian port ofINFORMATION FOR THE NEW METAREAs.
Murmansk to the Hudson Bay port of Churchill,

Manitoba. The route passes in proximity of Iceland’ In order to insure marine safety information for
waters and could further enhance the island nation’ ships in the Arctic region, the International Mami¢
strategic location in the middle of the Northera#tic. Organization established five new METAREAS covering

The concept of an "Arctic Bridge", with a hub in this area. The new METAREA XVII, XVIII, XIX, XX
Churchill, was proposed by Canadians in the early and XXI limits can be observed in fig. 2.
1990s. On 17 October 2007, the first shipment of In July 2010, EC commenced issuing
fertilizer from Murmansk arrived at the Port of meteorological Maritime Safety Information for tees
Churchill. Two separate 9000 tonnes imports of Russ  areas on a test basis. Final expansion to remaiétegrs
fertilizer took place in 2008, purchased by thenfens has been accomplished as scheduled for the 201 Arc
of North America cooperative of Saskatoon from shipping season.
Kaliningrad.

XI1
United States

Figure 2 Limits of the new 5 METAREASs in the Aictiegion [13].

METAREA XVII and XVIII be broadcast via Inmarsat-C SafetyNET. For higttiér

Starting with July 2012, Environment Canada waters north of reliable Inmarsat coverage,
expanded marine forecast service to METAREA XVII dissemination is via HF NBDP from the Canadian €oas
and XVIII. Guard station in Iqgaluit NU. NAVTEX coverage to

The new marine forecast zones in METAREA XVII some coastal zones within range of NAVTEX
are generally located west and north of the Camadia transmitters is provided by NWS (northern Alaskastp
Exclusive Economic Zone boundary while the new & DMI (western Greenland coast).

marine forecast zones in METAREA XVIII are Because of the fact that, within METAREA
generally located east and south of this zone bamynd XVII/XVIII, SafetyNET service north of 76° N is
(fig. 3). beyond the northern extent of Inmarsat's signal

Meteorological Maritime Safety Information (met coverage, for promulgation of met MSI, the Canadian
MSI) for these new zones and other waters within Coast Guard publications specify that: “During the
METAREA XVII and XVIII are promulgated by navigation season met MSI for sections of METAREA
Environment Canada in accordance with the joint XVII and XVIII north of 70 degrees latitude will be
IMO/IHO/WMO Maritime Safety Information Manual. broadcast via HF Narrow Band Direct Printing on

During the navigation season MSI for sections of 8416.5 kHz from the Canadian Coast Guard (CCG)
METAREA XVII and XVIII south of 75° latitude will centre in Igaluit NU [...]*.[10].
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However, CCG does not guarantee HF signal o
coverage west of 141° W or for a portion of the
METAREA north of Greenland, which corresponds to
the western and eastern limit of CCG’s assigned SAR

80N

80N

5N £ " i B3 B \\\
e Bear Island c5 \\‘
7 ] \‘\
; c2 c3 306
’ D5 \
i
ks D1 Jan Mayen D4
D2 D3 e
\\\R>W'—~»., (B
Figure 3 METAREAs XVII and XVIII [8] ! o
Y B
METAREA XIX
Starting with 2011 the Norwegian Meteorological " 4
institute took the responsibility as preparing agling - P
institute for MSI messages in METAREA XIX (fig. 4). el -

GMDSS MSI messages for METAREA XIX have been
prepared and issued twice daily [9]. Figure 4 Limits of METAREA XIX [13].

The ice edge representation in the forecasts was
established through a coordination between Canada, METAREA XX extends from meridian 31°E
Norway and Russia. Norway and Russia are exchangingroughly) to meridian 125°E and is divided into 44
the ice edge coordinates in METAREAs XIX and XX on weather forecast areas (fig. 5), [14].
a regular base to ensure the consistence in icditaors METAREA XXl is located between meridians
on the border between the areas. Also Norway and UK125°E and 168°58'W and is divided into 26 weather
agreed that ice edge coordinates for METAREA | @ind forecast areas (fig. 5).
the responsibility of UK) are produced by MET Nogwa

and distributed. Both METAREAS cover navigational areas of the
Northern Sea Route and are commonly “ice free™ at
METAREAs XX and XXI their southern areas only during the period of mid-

The preparation service for these areas is thesummer — end of September with bergy waters** and

Russian Federal Service for Hydrometeorology and patches ice in navigational straits possible evethat
Environmental Monitoring (Roshydromet). Since June time.
2011 SafetyNET component within METAREAs XX SafetyNET bulletins for METAREA XX are
and XXl is in a “Full Operational Capacity” in prepared during the whole year but because thene is
accordance with the IMO/IHO regulations. The navigation within the METAREA XXI from mid-
SafetyNET bulletins and warnings are prepared andOctober to mid-July, no SafetyNet bulletins arepared
broadcast twice a day at 0600 UTC and 1800 UTC viafor this area during that slot of time.

INMARSAT and at 0715 and 1915 via HF NBDP (from
April 2013). *The term "ice free" generally refers to the absenc
The MSI content of the bulletins is coded in of fast ice, i.e. continuously frozen surface iteed
accordance with the latest additions to the World cover. Ice free regions can contain broken ice cmfe
Meteorological Organization report no.558, inclglin varying density, often still requiring appropriagel
concept of the 300 nautical miles wide intersectione strengthened hulls or ice breaker support for safe
to ensure continuity of the ice edge across thentharies passage.
of adjacent METAREAs. A special polar GMDSS **bergy waters are areas of freely navigable waters
ftp/http server (gmdss.aari.ru) is run to supp@erative in which ice of land origin is present in concetiva
circumpolar exchange of information between the less than 1/10. There may be sea ice present,utho
analysts of the Arctic METAREASs. the total concentration of all ice shall not excedgtiO.
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During other seasons and for other parts of the

The IMO’s Maritime Safety Committee (MSC)

METAREAS, ice conditions are much harsher and are adopted in 2012 a new mandatory ship reportingegyst

characterized by the first-year* and old ice** et

*first-year ice is sea ice of not more than one
winter's growth, developing from young ice; thickse
30 cm to 2 m. May be sub-divided into thin firsatye
ice/white ice medium first-year ice and thick fiystar
ice.

**old ice is sea ice which has survived at leaseéon
summer’'s melt; typical thickness up to 3 m or more.
Most topographic features are smother than on-fjesar
ice. May be subdivided into second- year ice anétimu
year ice.

in the Barents Area that entered into force on fdeJu
2013. The following categories of ships passingugh

or proceeding to and from ports and anchoragesén t
Barents SRS area are required to participate irshie
reporting system, by reporting to either Vardg VTS
centre or Murmansk VTS centre: “all ships with agg
tonnage of 5,000 and above; all tankers; all ships
carrying hazardous cargoes; a vessel towing when th
length of the tow exceeds 200 metres; and any rsbiip
under command, restricted in their ability to manoe

or having defective navigational aids” [14].

Key/Légende
Limit of METAREA XX and XXI

METAREA XX

METAREA XXI
P

Limits of forecast areas

The designafions employed and the
opin

fion of maerial i tis publication do notimply the expression of any

county,terory,city or area, or of ‘

60°E 70°E 90°E 100°E 110°E

120 130°E 140°E 150°E 160°E

Fig. 5. Limits of forecast areas within METAREA Xatd XXI [13].

4. CONCLUSIONS

Marine navigation in the Arctic is challenging
during the winter and spring months when ice cooals
are heavy.

Other environmental factors that make the Arctic
ocean very difficult to navigate compared to teraper
waters are the presence and movement of icebeslgs, c
air and water temperatures,
unpredictable severe weather, magnetic variatiotars
flare activity and extended daylight or nighttime
conditions.

There are also other limitations for navigatiorha
Arctic such as the lack of major ports, excepttfmse in
northern Norway and northwest Russia, compared with
other marine regions of the world with high
concentrations of maritime traffic.
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SECTION Il

MECHANICAL ENGINEERING AND ENVIRONMENT
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AN EXAMPLE OF ENGINEERING EXPERINCE FROM UNDERGRADU ATE COURSE
OF THERMODYNAMICS IN CONSTANTA MARITIME UNIVERSITY

ARSENIE ANDREEA
Constanta Maritime University, Romania
ABSTRACT

Thermodynamics is a discipline dealing with eneirggll its forms. It is used in the solving of ptetns specific
to energy systems with major importance in our efycisuch as transportation systems. In ConstaraatiMe
University, Thermodynamics is a discipline whichimgluded in the curricula of Navigation and Navaknsport
Faculty and Naval Electromechanics Faculty.

Future graduates should be exposed to engineeainglation. In this respect, this article is a prgation of the
way in which a practical example in the field oféeFimodynamics is solved for the understanding ofstudents.

More specific, it is presented a calculus speddicthe combustion of liquid fuels. The steps toftiéowed refer
to the evaluation of the minimum amount of oxygére real amount of air requested for combustioa,amount of
fuel consumed during 1h, the amount of air requebiethe engine during 1 h and the power needexnapress the
air. Students receive different input data, so canspn is possible at the end of the calculus.

Keywords: students, marine, combustion, calculus metholdwrntodynamics.
1. INTRODUCTION Master's CoursegMaster of Science degrees)

are offered to graduates from the Bachelor's degtee
Constanta Maritime University (CMU) prides itself complete their studies in the nautical field, sash

with over 6,000 students and state of the art lagrn 0 Maritime and Port Management
facilities in the maritime field. CMU welcomes fage 0 Maritime Transport
citizens to studies. 0 Advanced Concepts of Marine Engineering
The university is a leading member of various o Advanced Systems of Electrical Engineering
maritime associations in the Black Sea Region altiv
involved in training future marine officers. Doctoral Studies (Ph. D. degreeare the
THE EDUCATIONAL OFFER IS AS FOLLOWS following:
Engineers, 4 years of study, full time, offering o Naval Mechanical Engineering, full time, 3
BSc.degree- and Officer of the Watch Certificabes f years
- Marine Engineering (OOW engineer officer) 0 Maritime Transport, full time, 3 years
studies in Romanian language and also in
English All curricula are authorized by the Romanian

- Maritime Navigation and Transport (OOW deck Ministry of Education and comply with the provisgaof
officer) studies in Romanian language and also the Bologna Process.

in English Graduates are certified according to the provisions
- Electrical Systems (OOW electrical officer) of STCW Convention (the International Convention on
studies in Romanian language Standards of Training, Certification and Watchkegpi

for Seafarers) and can be employed on board vessels
Engineers, 4 vyears of study, part time offering flying international flags.

BSc.degree- and Officer of the Watch Certificabes f Transportation is an important activity all oveeth
- Marine Engineering (OOW engineer officer) world, being obvious that countries or regions beim
studies in Romanian language the possession of a competitive transportationegyst
- Maritime Navigation and Transport (OOW deck will have the advantage given by economic bengfit [
officer) studies in Romanian language Such a gain can be achieved by technological
- Electrical Systems (OOW electrical officer) development with implications on the personnel idgal
studies in Romanian language with it.

Thermodynamics is essential in engineering as it
The university also offers educational programmes enables the understanding of energy conversion.
in fields connected with the marine industry: In Constanta Maritime University,
Telecommunications and Electronics, Environmental Thermodynamics is a discipline of study includedha
Engineering and Protection of the Environment and curricula of future marine engineers, which aimgace
Management and Economic Engineering in Transports. the challenges of technological development in neari
All the programmes grant graduates the Bachelor oftransportation sector.
Science degree.
The goal of Naval Electromechanics Faculty
curricula is to create conditions to students twettsp
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their self confidence, to achieve the requestedtioa
competences and to gain design experience [2].

Students enrolled in Electromechanics Faculty and

Naval Transport Faculty should have the experiesfce
combustion calculus according to the teaching bybla
of thermodynamics.

At the beginning of the topic, students are
familiarized with the theory of liquid fuels andtexf this
it is presented the calculus algorithm. After thesch
student receives its own input data.

- natural liquid fuels: crude oll;
- artificial liquid fuels: benzene, petrol, black,oil
liquefied gasses etc.;

The calculus of the combustion process is
performed based on the combustion chemical reaction
of combustion elements and it has as a purposéldses
the determination of the resulted heat, on one hhad
determination of the quantity of air necessary goch
reactions and on the other hand the determinatigheo

The calculus is extended on two classes of seminarvolume of gasses resulted from combustion.

During the calculus development students are cliecke
by the professor at each stage. At the end of dlmulus
experience, results are checked, compared andzachly

2. METHODS AND MATERIALS

The part of the seminar dedicated to the theory of

fuels is given bellow [3].
Combustionis the process of rapid oxidation of

The two aspects are very important because if there
is not provided enough oxygen, respectively air,
combustion will be incomplete, and if too much o&gg
is introduced, therefore air, the combustion terapee
is lowered because air in excess must be heatethand
quantity of resulted combustion gasses is increased

Knowing the quantity of combustion gasses
obtained is essential for dimensioning the tubegteir
evacuation, for dimensioning the funnel and for

some substances followed by heat release. From alimensioning the recuperation of heat systems fiioen

thermodynamic point of view, the combustion prodess
globally analysed, in other words, the combustion

combustion gasses [4].
After completing the theory regarding fuels used in

development mechanism, called combustion kineticsmarine engines, students face the experience of the
which is chemical phenomenon extremely complex, is calculus.

not studied as well as the intermediary products

combustion.
Fuels are substances which through combustion,
respectively oxidation, produce quite a quantityheht

and therefore may be used as heat economical source

For example a wooden piece of furniture, even if it
produces heat after burning, may not be considireld

because it is not an economical heat source but in

particular circumstances, wood, itself,
considered fuel.

By combustion, the chemical energy of fuels is
transformed in heat by exothermal oxidation reastio

A few conditions which should be fulfilled by a

may be

The formula specific for the calculation of the
liquid flues combustion is as given bellow:

The whole group of students receive the enunciation
of the calculus as provided in the following.

Enunciation:

The main engine of a bulk-carrier develops a power

of P....hp. The engine has a specific consumption of
SP +neens g/CPh. The used fuel is given by its
composition as: C=....... %, H = ...... %, N =....%

substance in order to be considered a fuel are the

following:
- to exothermally react with oxygen with high
speed and high temperatures;
- products resulted from combustion should not
be toxic;
- to be sufficiently spread in nature, therefore to

be cheap and not to present different possible ~

more economical usages;
- combustion products should not be corrosive
for surfaces which it interacts with etc.

Further on, by the term “fuels”, classical fuele ar
designated (coal, oil and its refined products,urzt
gasses etc.).

Fuels’ classificatiormay be performed on one hand
according to the aggregation state into solid,itigand
gases, and on the other hand according to theginori
into natural and artificial fuels. Further on a few
examples are presented:

- natural solid fuels: wood flour, wood, coal
(moor coal, pit coal, hard coal etc.), schist fuels
straws;

- artificial solid fuels: charcoal, charred coal, toa
briquettes, pellets etc.;

40

The air is compressed from its initial state dedwati
by P torrs and 4G, till P, .....barrs.

It is needed the power consumed for the adiabatic
compression of the air being known: the air in esa@

T e , the compressors' efficiengy= 08 and the
adiabatic coefficierk = 14 .

Solving:
Next it is presented the calculus methodology:

I.  The minimum amount of oxygen Q"
0us = 731025 i

Il.  The real amount of air La"
I-real =a [Lmin-
Where: Ly, = the theoretical amount of air:
L = ﬂ
021
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P, = pressure in normal conditions;
[ll. The amount of fuel consumed during 1h ,C": _ 2.
C =PIt [kg/h]. p, =101325N/m*;

T, =Temperature in normal conditions;

IV. The amount of air need by the engine during 1 h T, =27X.

nD air”:

First it is found the air flow in normal pressurada V. The power needed by the compressor according its

temperature conditionsy; ™ efficiency " P.":
gir:CD]-reaI |_nm3/hJ' Pr:_C [kW]
Thus:
N EP—O T 3
Dar D3 B2 3L |m? /.
P To
Where:
Table 1. Input Data
ch;' Plcp] | Csplo/CPH | @ Cl%] | H[%] |[N[%] |S[%] |O][%] Rftorrd | Py[bad
1 11.000 110 1,7 86 10 0,5 25 1 755 1,8
2 11.500 110 1,7 86 10 0,5 25 1 755 1,8
3 14.500 110 1,7 86 10 0,5 25 1 755 1,8

3. RESULTS AND DISCUSSION

consumed during 1 hour are necessary, and alsoramou

The results obtained at the end of the calculus areof air requested by the engine during 1hdure power
given in Table 2. Since the students had the sameconsumption results negative, fact which can be
composition of the fuel, differences in result whiare connected with the theory provided during courses.
found appeared together with the evaluation of the Students found that the lowest value of this powesults
minimum quantity of fuel consumed during 1 hour. when the working is ensured of the lowest valu¢hef
Working with a highest value of the power, studeares engine power.
able to find that the highest values of the amatirfiiel

Table 2. Results of calculation for three differealues of power)

O L Lreal C Do Dair
PRl [nrfvgug | ™| [nrivgud | Tka/] | Ime /1) Pe [kw] | R [kw]
P =11000 | 217 | 1033 | 1756 | 1100| 19.31§ 615  -937.0791 a7
P, =11500| 217 | 1033 | 1756 | 1.265| 13067 710  -589.90677 6BAg
P,-14500| 217 | 1033 | 1756 | 1505 28004 89| -533.027j02  -646

4. CONCLUSIONS

This paper describes the manner in which this topic

The calculus of combustion is one of the most
important experiences gained during thermodynamics
seminars by future marine engineers in CMU.

is approached together with students enrolled in
Electromechanics Faculty, second year of study.
The methodology discussed here follows the next

steps:

- short review of fuels
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combustion calculation enunciation
calculation methodology

discussion on the need of unit measurement
conversion

allocation of input data to each student
checking of results during the calculus
checking of final results

discussion of the results.

In the paper is given the case in which three
students received same composition of the fuel and
different values for the engine power.

The results obtained so far reveal the fact th#t wi
an increase of power, more fuel is necessary to be
consumed during one hour and more air to the engine
and theoretical power consumed by the compressor is
less.

Comparative calculation will supply to the student
informations on advantages and drawbacks of one
solution or other.
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CORROSIVE BEHAVIOUR OF CARBON STEEL IN SEA WATER EN VIRONMENT

'BARHALESCUMIHAELA , DUMITRACHE CONSTANTIN
'Constanta Maritime University, Romania
ABSTRACT

Aluminum and Nickel alloys are frequently used aawater systems for the manufacturing of equipnrasuit
mechanical parts such as heat exchanges, pump&syalipes, fasteners. Depending on the applicaiwh the
requirements regarding the mechanical charactesjshi and Al alloys can be used. Neverthelessy thdéfer from
certain forms of corrosion such as localized caomscrevice corrosion in valves or flanges assésb7]. In this
paper we present the superficial layers depositedgss based on the electrical discharge technatogygpulses and
their behavior in sea water. These layers areddsiecorrosion, using the gravimetrical method &tettrochemical
corrosion [3]. The samples used in the experimargsnon-alloy quality steels C 45, on their surfae@ng deposited
superficial layers using aluminum and nickel eled&s. The initial samples and the samples with siegmblayers were
immersed in sea water (taken from the Romaniandsaat Mangalia) and maintained a period of 28gsdahe fine
determining of the topography surfaces exposetidattion of the corrosive environment was accashplil using an
atomic force microscope (AFM).

Keywords: thin layers, electrical discharge, nickel, alumimuseawater, mass loss, electrochemical corrositomic
force microscopy.

1. INTRODUCTION from our studies, new research directions emerge
regarding the technology to be developed, for tireent

The deposition layers with electrical discharge use of the superficial treatment through impulse

method offers improved properties such us: hardnesselectrical discharges, in the manufacturing andaser

wear resistance, corrosion, depending on the raaiefi  treatment of the maritime equipment and technical

the electrode. The superficial layers obtained qisin systems, exposed to weather conditions or other

electrical discharge technology in impulses is pathe aggressive environments.

surfaces engineering domain. In the field of swefac

engineering a new kind of superficial thermal tmests 2. METHODOLOGY

of microalloying and spark deposition became culyen

available. Processing by sparks is a simple andzhe The experiments were done for the superficial

process, in comparison with other methods to pties  treatment through impulse electrical dischargesthey

surfaces and it has wide applicability in industfhe  use of the ELITRON 22A equipment, which has several

superficial treatment through electrical discharges work regimes, for each regime being specified the

procedure which improves the characteristics of the glectrode cross section value and the work cuftabte
metallic materials. The phenomenon during the 1) [3, 4].

discharge impulses (short period), consists ofrasien

of the cathode followed by the transfer of the mmos
products on the treated surface. Unlike the classic
processing through electric-erosion, the eleciparising
uses a power that is recovered - pulse with rederse
polarity. In this case the processing through elect

spark is like a gas environment, where the eleetrod lect . d olar t fer of material
executes a vibrating movement [3]. The charactesist electroerosion and polar franster ot materia (tEmE).
to the cathode (metal sample) during electrical

of the superficial layers obtained through thisogdure : o
are the same or they do not vary very much as thedischarges in impulses, between the anode anddmtho

properties of the electrodes material being usgd4]. discharge that occurs in a gaseous medium. Unlike
The paper presents the research dedicated to th&lassical processing through electro erosion, the
improvement of the resistance to corrosion, byubeof  electrical discharge technology in impulses uses
the deposition of thin layers, on the metallic anef of pulsating rectified current with reverse polarity. this

the mechanical parts. The results consist of telolgial case, the electric sparking processing has theasir
advancement, which leads to high reliability anevlo gaseous medium, the electrode executing a vibrating
costs for most of the metallic parts. After theface movement.

treatment, it results a superficial micro alloyexydr,

which was achieved by partial diffusion and deposit 2.1. Tables

of electrode material with physical and mechanical

complex properties [3, 6]. This innovative techigylas Table 1. The recommended values for the electromisc
extremely useful for marine industry and enginegrin  section in regard to the work regime of the ELITRON
due to the corrosive resistance characteristicghef 22A equipment and the current value at every regime
surface of the parts produced by this method. iStart

The work regime change has an influence on the
discharge energy changes and allows controlling the
characteristics of the layer that forms, to someermx
(thickness, roughness, micro hardness).

The electrical discharge technology in impulses, on
surfaces of materials, is based on the phenomefion o
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Electric work | Electrode cross| Work current
regime section value | [A]

ELITRON — | [mm]

22A

1 4 0.5

2 5 0.8

3 4+6 1.3

4 5+6 1.8

5 6+9 2.3

The sparking was done on parallelepiped samples
with the surfaces of 0,00127512%nfrom non-alloy
quality steel - C45, the plane surfaces of the $asnp
being previously prepared. Preparing the surfaces
presumes a thorough treatment and degrease with a
powerful solvent [3, 6].

The treatment through electrical discharges was
done manually, the active electrode being inclineder
a 60 angle with respect to the treated surface. The
surface of the electrode section is very important

During the sparking discharge process in a gaseou§uperficia| layer forming and for the quality oktkayer,
environment, it occurs mainly an erosion of theetse
material (anode) and a transfer of products ofierosn
the samples superficial processed (cathode). Foltpw

when the electrical discharge method is used. This
influence could be observed at the temperaturetian
of the working parameters and of the current degrigit

the transfer of material and thermal changes in thethe electrode. The electrodes sections involvethése
discharge zone, in superficial processing of mietall experiments had round and rectangular cross-section

materials with electrical sparks, the superficayer of ~ 2nd their length is in a range of 20-30 mm rangis [
the cathode change their structure and chemicaIThe superficial processing W'.th aIum|n|um.and nicke
composition electrodes was realized at five work regimes of the

- . , ELITRON equipment. The micro-hardness
Characteristics of this layer are clearly defined, o . ;
) . : determinations were performed using the PMT-3 micro
depending on the electrode material, the envirommen

. ) hardness equipment, which also allows the measuneme
comp_osmo_n between the electrodes and |mpulseof the layers’ thickness. Determinations of thekhiess
electrical discharges parameters [1, 9]. and surface roughness for 10 samples processed are
given in Table 2 [2].

Table 2. Thickness and surface roughness

Deposited Micro
Work layer hardness
No. | Material | Electrode | regime thickness [um]
[um]
1 C45 Al R1 16 3.0
2 C45 Ni R1 15
3 C45 Al R2 21 4.4
4 C45 Ni R2 21
5 C45 Al R3 29 5.6
6 C45 Ni R3 30
7 C45 Al R4 40 8.5
8 C45 Ni R4 41
9 C45 Al R5 50 10.2
10 C45 Ni R5 50

Due to the uneven surface obtained at high work VOLTALAB 32. The acquisition and processing of
regimes, to study the gravimetrical corrosion pssce experimental data was done by the use of the djzeda
there were used 2 samples processed in the R2mngorki software VOLTMASTER 2. The samples subjected at
regime of the ELITRON equipment, and for the stofly  electrochemical corrosion have the circular plane
the corrosion by electrochemical methods there weresurface, cylinder shape from non-alloy quality ktee
used 6 samples processed at three working regiRles: C45, the probes plane surfaces being also previousl
R2 and R3. prepared [3, 4, 5].

In order to study the corrosion effects, the regtdar
samples obtained using electrical discharge in lsgsu 3.
were tied with a synthetic nylon thredd= 0.2 mm and
set at 40 mm under sea water level. The samples wer Corrosion resistance in seawater of superficial
held 285 days in static sea water at ambient mediumlayers obtained with aluminum and nickel electrodas
temperature [2]. The purpose of such research is todetermined by gravimetrical method, in order toleste
achieve a breakthrough by increasing the corrosionthe corrosion process speed [2]:
resistance of various mechanical parts [4]. Thengof
corrosion through electrochemical methods
determined with an electrochemical system

RESULTS AND DISCUSSIONS

was
type

)

A _ .
Voo = — [g-m*-day’]
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Where:

Veor - Fate of corrosion [g-fday’]

Am — variation weight [g]

S — samples surfaces in contact with dea watér [m
t — time of exposure [days]

The speed

corrosion variation, based on the

immersion time, is presented in figures 1 and 2.

3.1. Figures

—a— Cdf —= Nrhel

_’.--k"‘  — |
T
-

Corrosion rate

107/ m-day
HAE
!
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Tume (days)

Figure 1 Corrosion rate for non-alloy quality steel
C 45 sparking with Ni electrode
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Figure 2 Corrosion rate for non-alloy quality steelC
45 sparking with Al electrode

In the first stages of corrosion (0-30 days),
corrosion rates increase rapidly, the corrosionthaf
nickel layer being more pronounced than the alumin
layer.

On the superficial layers subjected to sea water,
initially may be observed a progressive increas¢hef
corrosion speed, because of the oxygen absorgitar.
the effect of microorganism, the corrosion dropsato
almost stationary value. This is because of thé tfzet
microorganisms eliminate oxygen from the surfabes,
an anaerobic corrosion still persists [4].

The corrosion speed was measured using

The samples processed through impulses electricalectrochemical corrosion method [16, 15¥perimental
discharges using Al and Ni electrodes are residiant
corrosion, in comparison with samples from nonsallo sample material (C 45) and the surface of the sasnpl
quality steel - C45, the sample processed with alum
electrode being the most stable [4, 5, 6].
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a

results were compared for both the surface of nital

covered with an Al and Ni layer.

The corrosion potential was determined by tracing
the curves of linear polarization, recorded in seder,
using the Evans coordinates: E = f(log 1) [15, 2] 1
(figure 3).

-350 1 . C45+NIRL
-300 s C43+NiR2
-350 o+ C45+NiR3
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R
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Figure 3 Linear polarization curves for sparkingipées with (a) Al electrodes; (b) Ni electrodes
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Figure 4 The cyclic polarization curves for the gopt specimen and for the samples covered with
(a) Al at different sparking regimes (R1-0,5R2 -1,3A; R3-2,3A);
(b) Ni at different sparking regimes (R1-0,5R2 -1,3A; R3-2,3A)

The base specimen but also the sparking samplesspeed of the electrodes potential is relativelgda(20
present the same type of corrosion [13, 11] whiclai  mV/s) and the presence of the metal on the surface
general corrosion being represented in the initial induces a certain inertia.
moments by the appearance of some corrosion dots. Based on the current-voltage linear dependency and

For non-alloy quality steel - C45 samples sparking the aspect of the corrosion characteristic curgas,can
with Al and Ni electrodes, there may be drawn the notice that for the specimens covered with protecti
following conclusions regarding the influence ofeth layers, the underneath iron of the initial samplealiso
working condition onto the corrosive protectionieth subjected to corrosion. This is an evidence thatdlyer
aluminium layer has a better anti-corrosive behavib resulted from the sparking process is not unifotine,
the R3 regime (large currents) is employed; for the small corrosion speed being explained by the sarath
nickel layer the best anti-corrosive behaviour Itssior of iron which were not covered by the protectivgels
the R1 regimes (small currents); the aluminium tmes  [3, 4, 5].

highest corrosion tendency while nickel has thet bes The “wave-mode” of the AFM microscope was
protection. used to examine the samples superficial treateld thvi

The cyclic polarization curves were recorded fér al Ni and Al [3, 4, 5] electrodes. The topography bé t
the samples under investigation in seawater, tiengal area under investigation is presented similar telf
range being between (-200) mV and (+1200) mV, with map, using coloured zones, light colours being used
potential sweep rate of 20 mV / s (figure 4). the highest zones (figures 5, 6). The surfaces were

For the majority of the sparking specimens, the scanned after the samples were subjected to
cathode branch is slightly moved forward, comparmed gravimetrical corrosion.
the anode branch, but it is still linear [10, 1Zhis
movement can be explained by the fact that thersegn

1.701 pm

1.701 pm

o 30pm 100 pm 150pm 200 pm 20.0 pm U
a b

Figure 5 AFM image of superficial treated sampléhwi electrode, on a scanned area of 20x20
(a) "wave mode" image — 2d; (b) "wave mode" image — 3d
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6.0 pm
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10.0 ym
0 20um 40pm 6.0um 8.0pm 10.0um

a

Figure 6 AFM image of superficial treated sampléhwéil electrode, on a scanned area of 10pa0
(a) "wave mode" image — 2d; (b) "wave mode" imadiel—

After 2D scanning and its transformation in 3D
image is observed greater uniformity of corrodeckei
layer in comparison with the aluminium layer. Then
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ANALYSIS OF INDUCED STRESS OCCURRING UNDER STATIC L OAD IN THE REAL-
SIZE OPTIMIZED STRUCTURE OF THE DOUBLE BOTTOM OF A CHEMICAL
TANKER OF 8000 TDW

CRISTEA ANISOARA-GABRIELA
"Dunarea de Jos" University of Galati, Faculty oWl Architecture, Romania
ABSTRACT

This paper aims to highlight the induced stressio@ny under static load in the real-size optimizddicture of
the double bottom of a chemical tanker. Also, ibrdlly presents an algorithm of the constructive dundctional
optimization through the finite element method, uical modeling of the double bottom structure tloe real-size
ship with continuous and discontinuous welding bedoe to be achieved.

Keywords: stress, double bottom structure optimization, éirdtement, the objective function, limitations, tewrous
welding, discontinuous welding

1. INTRODUCTION The functions of equality or inequality that
determine the admitted fields in which the decision

Optimization is defined as the operation of studyin variables can take values are called limitations.

problems, completed with a result that, in commaris Therefore, limitations delimit the admissible sauas to

with other possible outcomes is the best, andhasis  the optimization problem, and following their ragabn,

there may be made a technical and economic decision the optimal solution is chosen from this field.
The main purpose of optimizing a structure — or, in Considering this aspect, restrictive conditionsutthde

other words, of the optimal design of structures—td established for each optimization problem, with

determine its form. The determination of stress and discernment.

displacements is a later stage in the design pspces These limitations may come from the physical

during which it is checked if the shape and dimemsi  nature of the variables, the internal nature ofdystem,

of the structure meet the requirements of the aimor due to regulations deriving from standards,

pursued. requirements, or actual states outside the systhichyw
In order to optimize a structure, a FEM model is however, the system must comply with.
drawn up for an “initial” variant of the structur€or this In the practice of optimizing structures of resis&

model, one or several design parameters are defined there are generally two types of limitations:

also named design variables — and values andtern) t a) Limitations deriving from the criteria related thet

ranges of possible values, called limitations,hi@ torm resistance to limit states;

of equalities or inequalities. b) constructive  limitations due to technological
The optimization process needs to determine theconsiderations and design rules.

minimum value of a function dependent on the design Restrictions expressed analytically by equality or

variables, called objective function. inequality, impose certain limitations on a single
The fundamental component of the optimization variable, or a group of variables, and derive frim

process is the objective function that can be éefias analysis of the limit situations that arise at #tege of

linear or non-linear with respect to the designalaes. realization or exploitation of that resistance stinve.

The most widely used objective functions are: quite, Then, the restrictive conditions deriving from

weight, stiffness, volume, potential energy of conditionalities relating to certain extreme sitoas in

deformation under load system, etc. There is nothe behavior of structure are formulated.

restriction in principle on the definition of thdjective The objective function expresses the dependence of
function. The various programs require only obsecea  the optimization on the decision variables and sit i
of rules of “syntax” regarding the algebraic defom of obtained based on the equations of the mathematical
function. model of the system under optimization.

The design variables are basically restrictive Together with the system of limitations, the
conditions and will be considered in the optimiaati  objective function forms the analytical represantabf
process as such. the optimization problem.

As shown in the literature, for resistance struesur
design variables relate to: 2. ALGORITHM OF THE CONSTRUCTIVE
- the geometry of the structure; AND FUNCTIONAL OPTIMIZATION THROUGH
- material distribution in the structure. THE FINITE ELEMENT METHOD

The optimization process focuses both on the
design, overall composition of the resistance $tinac The input data contain constructive and
and determining its shape and sizing the elemédrats t technological information, depending on the cowdisi
compose it. under which the mark will work, in other words, yhrere

variants of different dimensions of marks from the
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database, as well as the method base containing Block coefficient, ¢, 0.730
optimization programs and engineering calculations Vessel speed in calm water 12 Nd
programs. From this database, constructive variards . !
extracted which are accomplished and analyzed by th DisplacementA 8000 tdw
finite element method. Young's modulus E 2.1E+5
The assumptions relate mainly to the geometry of : __ MPa
the body analyzed, the properties of materials utexl Poisson coefficienty 0.3
variation of the main field sizes investigated akagly, The density of steelp 7.85E-6
to the operating mode of the given system. kg/mn?®
Finite element method consists of three main Yield strength,R,, 355 MPa
phases: - n
a) Pre-processing: realising the  model Tensile strengthR,, 368'P;180

(characterized by shape, size, material charatites)is
solid model discretization in finite elements, afimd
boundary conditions and loadings;

b) Processing: numerically solving the equations
characteristic for system behavior and getting the
solution;

¢) Post-processing: viewing the results in order to
analyze the system behavior and identify areas with
critical stresses.

Pre-processing objectives are: assigning material
properties according to the model, developmentnitef
element model, applying loads and boundary conuitio

After defining the geometry of the structure, the
first step is to define material parameters ofdtracture
analyzed .

The material parameters set in the program
SolidWorks / COSMOS/M are: density, Young's elastic

modulus, Poisson coefficient which are defined @ble Figure 1 The cross-section to the chief frameugio
1. the real size vessel

The structure taken into consideration in this pape ) )
is the chemical tanker of 8000 tdw. This type cfsed is Table 2 Material properties
built in longitudinal framing system. Its main dimgons

are shown in the table below (Table 1). D(Iensny 7.85€-006 kg mim
Using the program Germanischer Lloyd, Poseidon, Young's MOdUIPS 2.1e+005 MPa
for the chemical tanker considered in the studg th Poisson’s Ratio 0.3
preliminary structural model was accomplished, ) i )
according to the rules of local and general resesta Figure 2a) shows the interest area taken into
The cross section through this vessel is showrignrE ~ &ccount, and figure 2b) presents the network ahefes
1. applied to the CAD model of the analyzed structaie,
The material used is AH36 shipbuilding steel, well as the boundary conditions and loading coodgi
whose characteristics are shown in Table 2. for the structure analyzed. _ _
Generally, such a structure is made up of: bottom Declaring a set of modeling begins by choosing a
floor, double bottom floor, floor frame, lateralpports, ~ tyPe of finite element corresponding to the modebe
bottom longitudinals and double bottom longitudinal analyzed. o
Global coordinate system of the model is chosen as ~ For the models analyzed in this chapter PLANE2D
follows: membrane elements are used — this type of elenznt h
The X-axis: longitudinally, positive from the afit ~Peen used in the floor frame and elements of memebra
the bow: and plate of SHELLAT type. These elements have been
The Y-axis: transversely positive towards port; used to define bottom floor, double bottom floades
The Z-axis: upwards vertical positive. supports, bottom longitudinals as well as doubl&dno
longitudinals.
Table 1 Geometrical and material characteristics fo An important role in the correct modeling of the
double bottom structure structure with finite elements is defining the bdary
conditions.

Generally, the incorrect choice of the connections
The overall length of the vessdl,, | 118.160 m leads to local effects that vitiate the resultsaotd.
Length between perpendicularlspp 110.596 m In the case of 3D FEM model for this structure, the
following boundary conditions were considered:

Width of vessel B 178450%0 m - diametral plane (PD): condition of symmetry -
. Full load draft,T - m through which all movements and spins were blocked;
Height of constructionD 10,000 m
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- the intersection of the diametral plane and the and of connection radius of the cutout, as welttes
plane of the cross framework (PD PC): — through influence of bordering with platbands around the
which all movements and spins were blocked; technological cutout on the stress of the actuigl. sh

- the intersection of the diametral plane and basic The optimization method applied to this structwe i
plane (PDN PB): — through which all movements and the intuitive one, which consists of in developing
spins were blocked. alternative models of structure — and by repeated

The real-size structure was loaded with forces of: attempts— its optimal variant will be achieved.

25 kN, 50 kN, 75 kN, in the knots located at the The optimization problem can be defined as
intersection of the bilge cover with the double tbot follows:

shell. — The main objective of the design is to have a

minimum weight (that is the use of as little mitkeas

- L] possible);

M i — The variables considered in the optimization

NRE wl j I w e problem are given by data, thickness of the plates
@ ] | *HM l@l IJTI e \}runamm N ﬁ
-U [} I

m\l ( floors, (in this case, it is the thickness of tleof sheet):
]

l N/]}ﬁﬂmmmmmmww mﬁmm [ Stmax’i |][:I-:LJ-6]

I8t

mm mnm The range of plate thickness is discontinuous, and
—_— they must be positive numbers, namely:
t 20,i0[12,...n].

— The restrictions of the optimization problem are
given by ship resistance.

In order to optimize the structure of the double
bottom, one of the important tests to be carriedi®the
change in thickness. In the ship floor appear tmtal
technological cutout and rectangular cutouts. Kniewn
that these cutouts represent strong stress coatiens.

To make more accurate assessments, modeling was
performed on structures with continuous and
discontinuous welding.

Processing and interpretation of results is made
easily with numerous post-processing facilities;hsas

Figure 2b) Boundary conditions and loads imposed on stress maps, displacement maps, graphics, etc.
the model analyzed After the process of optimization, the optimal
structure from the point of view of minimum weighés

After the geometric construction of the model and obtained. The results obtained in the process of
specifying the material of which it is composed; tilext  optimization are shown in tables and graphics.
step in an analysis with finite elements that inesl the
application of loads and displacement limitatisnshat 3. NUMERICAL MODELLING OF THE
he behavior of the model is identical with realitypads DOUBLE BOTTOM STRUCTURE FOR THE
and restrictions apply to nodes associated witfemint REAL SIZE SHIP. ANALYSIS OF RESULTS
types of geometric entities.

After a finite elements model was developed and The calculations below will be made for the real-
verified, boundary conditions were applied, and size structure. The term ,continuously welded” staue
numerical calculation was resolved, it's time to will be found. Generally, marine structures arenfed
investigate the results. Post-processing is usedetate a  from sheets reinforced with standardized or non-
graphical representation of the results receivechfthe standardized profiles. Since the experimental sirac
solver, showing the distribution of stress, strain, reduced-scale, resulted with small thickness (befbw

temperature, and other aspects of the model. mm) large deformations would be obtained after the
The interpretation of these results is the key for welding process. Therefore, it was decided to

identifying the areas of interest (weak areas maalel),  discontinuously weld the structural elements ineorth

areas with waste material, or other valuable inftiom reduce the heat flux introduced and consequently to

regarding other performance characteristics of thereduce deformations. To make more accurate
model, which otherwise would remain unknown without assessments, modeling was performed on structuties w
physical testing of a prototype. continuous and discontinuous welding
After static analysis, stress concentrations were
obtained in the area of the rectangular techno#dgic 3.1 Double bottom structure at continuously welded
cutout , which result in the exclusion, in the ap#ation real-size ship (SC)
process, of these elements on which stresses mnatze
(on the edge of the cutouts) and stress conceorati Based on numerical calculations carried out, the
should be resolved thrqugh constructive changes. results obtained were centralized in charts which
In order to optimize the structure of the double highlighted the variation in floor sheet thicknessd
bottom it was highlighted both the influence ofcltriess connection radius upon the stress state.
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3.2 Double bottom structure at the real-size vessel
The figure with nodes taken into consideration is discontinuously welded (SD)
shown in Figure 3.
Next, the results obtained following the Structure — R_200_optimized
optimization of the double bottom structure are
highlighted. Table 3 shows Von Mises stress for selected nodes
on the radius of the technological cutout.

Table 3 Von Mises Stress for Structure
R_200_optimized discontinuously welded

Sheet Von Mises Stress (MPa)
Node th";';”e Force (kN
(mm) 25 50 75
2563 219.4 438.7 658.1
2754 115 240.5 481.0 721.6
SEEeeEte s 2899 ® [250.9 | 519.7| 7796
| SR SEENNEESNENE . : 3107 220.7 | 4414 662.0

Figure 5 shows graphical comparisons for the
Figure 3 Place of nodes taken into consideration variation of Von Mises stress for the thicknesstlod
floor sheet resulting from the process of optimat

Structure - R_200_optimized and variable load.
on th-lt;argl_gifssct}ot\l{]v: t\égrr:n,\c/)lllcs)gfc:rgeustzjﬁr selected nodes Stress variation on node depending on the load capacity
1000
Table 2 Stress Von Mises for Structure 500
R_200_optimized_continuously welded = —node 2563
= 600 ——node 2754
Sheet Von Mises Stress (M Pa) E 400 / node 2899
thickne @ 200 node 3107
Node Force (KN
SS 0 ]
(mm) 25 50 75 2 50 75
2563 226.3 452.6 678.8 Capacity [kN]
2754 115 250.1 500.3 750.4
2899 ' 256.0 511.9 767.9 ) o )
3107 218.2 436.4 654.5 Figure 5 Stress variation on node depending ookl

capacity for

Figure 4 shows graphical comparisons for the Structure R_200_optimizeddiscontinuously welded

variation of Von Mises stress for the thicknesstlod
floor sheet resulting from the optimization processl
variable load.

4. ANALYSIS OF RESULTS OF
NUMERICAL MODELLING PERFORMED FOR
THE OPTIMIZED REAL SIZE SHIP

Stress variation on node depending on the load capacity
1000 ‘ 90+
T 800 = node 2563 804
P / T node27sd 70-
2 400 node 2899
Z 200 node 3107 60+
0 | ‘ 50- DOEast
25 50 75 40- B West
Capacity [kN]
301 O North
201
Figure 4 Stress variation on node depending oot 104
capacity for o
Structure R_200_optimized_continuously welded 1stQtr 2ndQtr 3rd Qtr 4thQtr

The comparison of the stresses which appear in the
double bottom structure, in different load situatipis
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performed by evaluating the stress situations shown

above.

There were no local effects,
misinterpretation of the stress and strain thamkshe

correct choice of the boundary conditions.

Consequently, the stress

allowable limits of the material the components ragede
of, due to load tests. Taking into consideratiorirth
distribution during stress, tensions have a prablet

variation.

leading

to

It can be noticed from the analysis of stress weca
of continuous and discontinuous welds between the
components of the double bottom that (Figure @&ssks
are not very different. This can be justified thgbuthe
way in which the elements neighboring nodes coliple,
the finite element analysis.

that arises exceeds

Stress [Mpa]

Stress variation on node depending on the load capacity

]

//
25 50 75
Capacity [kN]
node 2563_continuously welded === node 2563 _discontinuously welded

800
600
400

Stress [Mpa]

200

Stress variation on node depending on the load capacity

e

__—

—1

25 50
Capacity [kN]

75

= node 2754_continuously welded == node 2754 _discontinuously welded

Stress [Mpa]

1000

Stress variation on node depending on the load capacity

800

600
400

/

/

200

/

25 50
Capacity [kN]

75

node 2899_continuously welded == node 2899 _discontinuously welded

Stress [Mpa]
w
o
o

Stress variation on node depending on the load capacity

25 50 75
Capacity [kN]
node 3107_continuously welded node 3107 _discontinuously welded ‘

Figure 6 Variation of stress (on the node) depemndim
the load capacity in case of non-bordering the

technological cutouts
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NAVAL PLUG VALVE DESIGN AND COMPUTER FLUID DYNAMIC  ANALYSIS

DUMITRACHE CONSTANTIN, BARHALESCU MIHAELA, SABAU ADRIAN
L23\1aritime University Constanta, Romania
ABSTRACT

This article is a research study of NX Siemens G#id computer fluid dynamic analysis (CFD) for maséful
type of naval plug valves, also called taper plafyes (TPV), or cocks. Design of this valve consaiine dimensions
which has been used in manufacturing process alps lelot during 3D accurate process. CFD is basedinite
element analysis (FEM), meshing, boundary conditiod loads, finally we get important conclusiongareled by
velocities, relative pressure and shear resultnesses.

Keywords: TPV, revolve, extrude, CFD, relative pressure amelas resultant, FSI, stress element nodal — vorsd4is

1. INTRODUCTION The essential feature of TPV are the body (1) and
tapered plug (2). Full flow is obtained when thenipg
These taper plug valves are generally used for thein the tapered plug is aligned in the directionflofv.
same full-flow service as gate valves, where quick When the plug is rotated with 90° flow is blocked.

shutoff is required. They are used for liquids @vabil, Careful design of the internal contours of theveal

chemical liquid products), steam or gas fluids. She produce maximum flow efficiency. The port in the
TPV are not generally used for the regulation ofafl tapered valve is generally rectangular, but alss it
but in some applications could be used for gas-flow available with round ports. Major valve patterng ar
throttling. identified as regular, short, round port and mpdt.

These valves can be readily repaired or cleaned 3D Design consist of modelling each component of
without necessitating removal of the body from pgpi TPV assembly using NX Siemens CAD solution. The
system. The pressure service are used betweenmacuubody valve modelling begin with sketch flange didene
to 69000 kPa (69 MPa, 690 bar) and temperatures fro and extrude it (figure 2).

46 to 816 °C [1].

2. CONSTRUCTION OF TPV

The basic design of TPV is illustrated in the figur
no. 1:

e

Figure 2 Body of TPV

The tapered part, also called stem was modelled
using sketch major diameter and extrude operatsmgu
Draft angle of 5°. The flange and tapered partbanfy
was united using Boolean Unite option. The tapgied
modelling begin with the sketch square and extriaide
continues with successive extrude operation and for
tapered part it's used the same extrude with Dxaffle
of 5° (figure 3).

Figure 3 Tapered part (stem) of TPV

Figure 1 Basic design of regular TPV [2]
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The opening in the tapered plug was released usingcomplex geometry, control valve was performed for
sketch rectangular shape performed with extrude andmodel validation and improved understanding of galv
Boolean Subtract option necessary for material x&io flow features is discussed in [4]. On-going reskarc

The components parts was added using touching,yields software that improves the accuracy and Gpdée
infer center axis, concentric constraints. The Ifina complex simulation scenario such as turbulent flfa}s
assembly is created when component objects aredadde The efficiency of fluid flow is given by the flow
to the assembly part file, each component objectated coefficient of a device § which describes the
with the corresponding objects. 3D Design of TPV is relationship between the pressure drop acrossifceor
presented in the figure no. 4: valve or other assembly and the corresponding fae.

SG
C, = —_— 1
vm QQ’AP (2)
where:

Cvm= Flow coefficient or flow capacity rating of
valve;

Q = Rate of flow (mper hour);

SG = Specific gravity of fluid (Water = 1);

B AP = Pressure drop across valve (m).

Flow coefficient Gmis the number of fof water at
15°C that will flow per hour through a valve with a
pressure drop of 1.0 m of water across the valhe. Gse
of the flow coefficient offers a standard method of
comparing valve capacities and sizing valves fec#jt
applications that is widely accepted by industry.

3.1 Methodology

The required parts, body and stem of TPV modeled
in NX Siemens were transferred to Advanced Simoifati
) L module of the same NX Siemens software. Both afithe
Figure 4 Unexplode and explode viewings of 3D \yere assigned to Iron Nodular material which has th

assembly TPV mechanical properties listed in table 1:

3. COMPUTER FLUID DYNAMICS Table 1. Mechanical properties

Computational fluid dynamics, usually abbreviated . Ultimate
as CFD, is a known field of fluid mechanics thaesis Young | poisson Yield Tensile
numerical methods and algorithms to solve and aealy MOdu“é's Ratio Strengzth Strength
problems that involve fluid flows. Computers arediso [N/mm’] [N/mm’] [N/mm?]
perform the calculations required to simulate the [ 1 62.18 0,25 250 400
interaction of liquids and gases with surfacesrdfiby
boundary conditions. With high-speed supercomputers The volume occupied by fluid (water) is divided

have been developed to solve the Navier-Stokes)(N-S nymper of elements 72724 in mesh, stem and body are
equations used in the flow analysis around shifshtile  gjvided using CTETRA(4) elements, 193665 elements i

flow around ship-like bodies is discussed in [3]n A

experimental and numerical of a three-dimensional,

. {

a. b. C.
Figure 5 Meshing of TPV a.-fluid flow boundary chition; b.-stem; c.-body valve
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process between fluid flow-body valve cold struefur

3.2 Boundary conditions and environment it is considered convection coigfiit
20 W/nf-°C, and 15°C environment temperature.
In this paper it is discussed three different step «  The third step is the short time moment at
which appear during normal function of TPV. normal function, which will be produced at openanp

« Inthe first step it is assigned water as the fluid closing the valve. It is recognized that an advagmtaf
flow with pressure and temperature at inlet zonéa, TPV are quick open and close valves. Accidentadly,
respectively 20°C. The outlet zone of TPV has the better to know what is happened if it isn't working
atmospheric pressure and 20°C. For all three sthps, properly because of high friction on the tapereshst
inlet and outlet zone will be considered the santae body zones during opening and closing processes.
presented in figure 5a. These results are presented in the figures below:

+ In the second step, the fluid flow has 5 bar
pressure and 80°C temperature. Because of heafdran

3.3 Results of CFD analysis

a. b. C.
Figure 8 Results third step: a.-velocity; b.-rekatpressure and shear resultant; c.-absoluteyreeasd shear resultant
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Table 2. Results of outlet discharge

Outlet discharge

[m¥h]
Step 1 2,527
Step 2 6,063
Step 3 4,113

In the table 2 are listed the outlet dischargeiltes
(Q) calculated with relation (2):

Q = Areq,,,, [Velocity [m*/h]. )

3.4 Results of FSI analysis

eplgsan R

a

58

The fluid structure interaction abbreviated asl(FS
consists of transmission of thermal and pressetd fiia
an interface between fluid-solid domain to the el
mesh presented in figure 5b and 5c. The pressunghw
were imported from CFD are relative pressure arghish
resultant presented in figures 6b, 7b, and 8b, were
recognized as boundary condition too and calculated
using mapping operation in NX Siemens Advanced
Simulation. Belong of the temperatures and pressure
field we consider the fix constraints on holes inéwar
flange as another boundary condition. The Nastran
solutions are presented in the figures:

s Nagang sk ek

. b. C.
Figure 10 Strain — Elemental Nodal von Missedirat-step; b.-second step; c.-third step
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4. CONCLUSIONS

As we can see during normal function, the
pressure field is high in vicinity of inlet zone bbdy
valve (fig. 6b-c, 7b-c). Because of malfunctionstem
which cannot be acting properly (hard friction efje
the high pressure is localized at the stem recfangu
orifice (fig. 8b-c). The stresses and strains diig. 9,

10) reflects that stem is the part which give us th
maximum values instead of body valve. It is better
know what it's happen if we change the rectangular
port with the new round port orifice.
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A GUIDE FOR ASSESSING VAPOR COMPRESSION REFRIGERATION SYSTEMS,
FOR FUTURE MARINE ENGINEERS

MEMET FEIZA
Constanta Maritime University, Romania
ABSTRACT

Vapour compression refrigeration systems (VCRS)tlaeemost frequently used systems when it is nkecheat
transfer from a cooler body to a hotter one. Thishhology is asking for an important quantity cfatlic energy,
problem that can be solved by the improvement ef ghistem performance. VCRS are commonly used innmar
refrigeration.

An undergraduate marine refrigeration plants coigsemed for future marine engineering personitelpbjectives are
to enable these people to understand the theongatf transfer and principles of refrigeration, eofamiliar with the
main components of refrigeration systems, operatdifoihese systems, cooling arrangements, air dondfg systems,
safety procedures, etc.

In this paper it is described a full assessmentrélgn of vapour compression refrigeration cycles,a reply to the
need of the marine refrigeration industry to previ@vourable conditions to decrease energy consompind to
preserve the environment.

By integrating the above mentioned theory in theiculum of the future marine engineers in Constaviiritime
University (CMU) it is reached an important educatl outcome: marine engineering graduates willxstie ability
to properly design a vapour compression refrigenasiystem, in the context of modern technology irement.

Keywords: marine, refrigeration, vapor compression, perforroan

1. INTRODUCTION most often used among all refrigeration systems
(Thangavel et al, 2013).
Although the world is facing an economic crisig th In these systems have been used different

demand for highly skilled marine officers is still refrigerants as working fluid, refrigerant fluidgibg a

registered, together with an increase in the nunadfer key component for air conditioners and refrigersitor

world’s fleet ships; in this frame, it is obvioubat Because vapour compression refrigeration cycles are

Maritime Education and Training has to strengthisn i assessed by a methodology which involves the

components as facilities, curriculum design, teagland environmental behaviour and the thermal properies

learning methodologies, quality of education (Baylo refrigerants, some of them have been placed under

and Santos, 2011). Since very beginning, Constantarestriction, since they cause depletion of ozogerland

Maritime University was able to attract internattbn green house effect

attention and to build an image of a higher edocati In the following will be presented in detail an

entity, able to open interesting opportunities tbe algorithm used in the assessment of VCRS, whiacnés

future, together with a good international repatati of the requirements of the course called Marine

related to the delivery of skilled marine officers the Refrigerating Plants, delivered in Constanta Miaugti

labour market (Barsan and Muntean, 2010). University. The theoretical assessment is takin in
Sea transportation is a very attractive mean when i discussion all the major aspects related to thie tgf

is about people travelling or transport of peridbapthis technology and can be easily seen as guidance at

is why marine refrigeration is an important sectdr disposal of future marine engineers, when it is ¢hse

today economy in many countries. Nowadays, are seelof dealing with new or already in use refrigeration

specialists able to face challenges in marine systems on board the ships.

refrigeration, this is why the course dealing wittis

technology and delivered in Constanta Maritime 2. METHODS AND MATERIALS

University (CMU) has to ensure specific education.

The natural sense in which heat is transferredoisy fa 2.1. Background

body with a higher temperature to a body with adow

one, with no need of any external devices. Therseve A vapour compression refrigeration system is

process is possible, but it cannot occur by it§die heat  illustrated as seen in Figure 1 and consists of foain

transfer from lower temperature to a higher ones dsk component parts: compressor, condenser, expansion

special devices — known as refrigeration systenmeyT  device and evaporator (Agrawal and Matani, 20113). |

work respecting the principle of reversed Carnaiey working principle is based on the alternate evatama
Vapour compression refrigeration systems (VCRS) and condensation of the refrigerant, which is eaving

are one of the main type of air conditioners and the system. In Figure 2 is given the specific cyahe

refrigerators, some of scientists stating that they the pressure — enthalpy diagram.
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The beginning of the cycle is given by the entrance The resulted liquid enters in the expansion valve,
of refrigerant vapours in the compressor, at low where its high pressure is decreased.
temperature and pressure. In this device they are The low temperature and pressure refrigerant
compressed till they achieve a higher temperatme a absorbs latent heat in the evaporator and occwes th
pressure. With this state, the refrigerant is idtieed in phase change, resulting refrigerant vapours.
the condenser, where it is turned into liquid, ath
rejection to the environment.

Evaporator

Qx

Expansion

—O

l§\i31:)n:1prrv.3ss:::ﬂ'
k" energy
Condenser input
Q‘(;\- P

Figure 1 Vapour compression refrigeration system

>
h

Figure 2 Vapour compression refrigeration cyclépnh) diagram

Processes encountered in the cycle are: R22 was one of the most spread refrigerants inrmaari
1-2: isentropic compression — in compressor, refrigeration and an important representative oFg§.
2-2': isobaric cooling of high temperature and ptee Being a controlled substance under the Montreal
vapours — in condenser, Protocol, it was phased-out in new equipments since
2'-3: isobaric — isothermal heat evacuation — in 2002 in Europe, the total phase-out being schediged
condenser (condensation), 2015.
3—4: isenthalpic expansion — in expansion valve, Investigations offer as alternatives of R22 in uapo
4-1: isobaric — isothermal heat absorption —in compression refrigeration cycle fluorocarbons, sash
evaporator (evaporation). R134a, R410A, R407C, etc, or alternative fluidshsas

R290 or R717 (Paharia and Gupta, 2013).
The drier having silica gel and seen in Figure 1 is
located on the liquid line in order to absorb maist 2.3 Design methodology
traces found in liquid refrigerants and avoid maist

chocking by freezing. The design methodology specific to vapour
_ compression refrigeration cycles is based on the
2.2 Environmental assessment following assumptions (Almeida et al, 2010):

- the main components of the system are modelled
Because of the restrictions imposed to CFCs andas being open systems,
HCFCs, which shows high Ozone Depleting Potential - the main components work under steady-state,
(ODP) and Global Warming Potential (GWP), new steady-flow process,
refrigerants have been developed, such as HFCsusein - processes taking place in the compressor are
for their null contribution to ozone layer depletio considered to be adiabatic,
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- the heat exchangers (evaporator and condenseryecond law of thermodynamics) (Bolaji and Huan,201
are considered to work at constant pressure, (Mohanraj et al, 2008) (Bolaji, 2010) (Soni and @&up
- there are no pressure losses in the pipes, thu013):
pressure changes occur only at the compressor and

capillary tube, The pressure ratio:
- compressor shows ideal volumetric efficiency and Pe
ideal isentropic efficiency. b=, @)
The specific thermodynamic and heat transfer Pe
conditions to be respected are as bellow (Abu-Malaw where .
and Al-Arfaj, 2012): pc — condensgtlon pressure,
- the refrigerant temperature in the evaporatortmus Pe— evaporation pressure.
be lower than the temperature of air inside the . -
refrigerator, The volumetric efficiency:
- the refrigerant temperature at condenser exitt mus Uk
be higher than the one of the environment, Mo =1-C (ﬁ ‘1)1 2)
- the compressor works with superheated vapours,
in this respect the refrigerant at exit of evapmrahust where: _
be saturated vapour or superheated vapour, C — clearance ratio,
- the refrigerant at the exit of condenser musabe Kk — adiabatic index.
least saturated liquid. )
The performance of systems under vapour 'N€ refrigerant mass flow rate:
compression technology can be improved by different
strategies as (Mishra, 2014) (Baskaran and Mathews, m. = Vst NNyl , (3)
2012): ' A
- the increase of the refrigeration effect (the
increase of the cooling Ioad_capacity), where:
- the decrease of work input at the compressor, V. — stroke volume,

- the application of sub cooling and superheating N — speed
- the diminishing of the irreversibility of the . _ specific volume of refrigerant at compressoetnl
throttling process.

The vapour temperature at compressor exit:
2.4. Theoretical computational model

iso — T-
The first law of thermodynamics states that energy T,=T, + _Zo 1 4)
cannot be created nor destroyed and its amoungps k Niso
constant in all processes. The second law of
thermodynamics states that energy is degraded giurin Where:

any process and its quality decreases. Niso — the isentropic efficiency of the compressor.
All real processes are irreversible and energyatis in _ )
this type of processes. The heat absorbed by the refrigerant in the evajuora

The traditional analysis method which is based on (the refrigerating cooling effect):
the first law consist in writing energy balance &tipns,
thus there is no information regarding the degliadatf Qe = mr(hl - h4)- ®)
energy during the process. The exergy method ofwhere:
analysis overcomes the limitations of the first .av h — enthalpy.
combines the first and second laws of thermodynamic
and it is seen as a strong tool for the evaluatiohoth The compressor power input:
guantity and quality of energy use.
Exergy is the maximum amount of work that can be W, = mr(h2 - hl). (6)
produced by a stream of energy or matter, or from a
environment. Shortly, exergy is the expression e t
quality of energy. Qc =m;,(h, —hy). (7)
An accurate analysis of the refrigeration system is
achieved when it is calculated first law efficiency Tphe isenthalpic expansion:
(Coefficient of Performance) and second law efficie h. = h @8)
(exergy efficiency). T
The following equations are used when it is
developed an energy analysis (based on the finstofa 0

thermodynamics) and an exergy analysis (basedeon th cop “We : ©)

The Coefficient of Performance:
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Part of the factors responsible for occurring The exergy input:

irreversibility in the refrigeration cycle may be
summarized as friction and heat transfer acrossite f
temperature difference in the evaporator, compresso
condenser and refrigerant lines, sub cooling and
superheating, pressure drops and heat gains igaeint
lines.

The analyze of exergy destruction in each
component of the system indicates where should be

directed the efforts done to improve system efficie Final form of the exergetic efficiency:

Exergy destruction in the evaporator:
EXpe = EXgin ~EXgou =My (hy ~Tos4)+

R

+ QE (l_::-—_oj —-m, (hl _Tosl)’

where:
Ex — exergy,

Exp — exergy destruction, or

s — specific entropy,
T, — environmental state temperature,
Tr — Space temperature.

Exergy destruction in the compressor: 3.

EXD,comp = EXcomp,in - Excomp,out =

EXin = EXout *EXproT -

The exergy output:

(10) The exergy destruction ratio (EDR):

RESULTS AND DISCUSSION

(16)

17

(18)

(19)

(20)

An important educational outcome of the Marine
Refrigeration Plants course is the ability of fetur

graduate to analyze and to improve the performanhee

vapour compression refrigeration system.
The described thermal and environmental modeling
can be conveniently used for the comparative assa#s

of eco friendly refrigerants in order to find theitable

=m; (hl ‘T051)+Wc -m; (hz ‘Tosz)- -
Exergy destruction in the condenser:
EXpc = EXcin ~EXcowt =My (hz _Tosz)_
-m, (h3 _Toss)_QC (1_1—_0} 12) alternative to refrigerants in use.
c

The refrigerating/cooling effect increases together

with the increase of the evaporation temperatuwe, td
value of the latent heat should be high in ordegeba

EXpev = EXgvin ~EXeyout =

low value for the mass flow rate per unit of capaand
(13) better values for the efficiency and capacity o€ th

=m, (hs _Tos3)_mr (h4 _Tos4)' compressor. Thus, it will be diminished the power
consumption and the compressor displacement, iegult

The total exergy destruction (exergy used) in fstesn:

a smaller and more compact equipment.
The compressor work input is decreasing with the

EXpror = EXpe +EXp comp. * increase of evaporation temperature and increasitig

+ ExD’C + EXD,EV .

The overall exergy efficiency of the system:

_ Exy refrigerant. This temperature is affecting the #itgbof
’7_E—’ (15)  the lubricants and compressor components. A longer
% compressor is reached in the case of using
where: refrigerants showing a lower compressor discharge

EXout — €xergy output (exergy in product),
Ex, — exergy input (exergy of fuel)
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enables
COMPpressor.
The compressor discharge temperature

important factor when it is about the selection of

(14)  the condensation temperature, since low presstis ra
reduce the power consumed by the

is an

temperature, due to lower values of specific hatid r
The discharge temperature is decreasing with the
increase of the evaporation temperature and ig&sing



Constanta Maritime University Annals

Year XVI, Vol.23

with the increase of the condensation temperatlure to
direct dependency between these two temperatures.

From the first law standpoint, the performance of
vapour compression refrigeration system, exprebged
COP, is increasing with the increase of the evajora
temperature and decreasing with the
condensation temperature.

This is due to the refrigeration effect increase
the increase in compressor power with the increase
condensation temperature, since COP is
proportional to the power input through the compoes
From the second law standpoint, the performandhef
analyzed system, expressed
efficiency, is increasing with increase of the exapion

temperature, till a maximum value and after that is

decreasing. The exergy destruction ratio has arseve
trend, compared to the one of the exergy efficiency

This situation has explanation in the relationship
between second law efficiency and the exergy ofitgo

effect, Qg If the evaporation temperature is

1-Jo,
Tr

increasing, the cooling effect is increasing #dT—O
R

is decreasing.

increase 0f5.

inversely

in terms of exergetic

The described methodology is a guidance which
aims to serve as a tool toward cost effective, ggner
saving and environmentally friendly marine refrigon
technology at the hand of CMU graduates.
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ORIGINAL DIGITIZATION METHOD OF THE EXPERIMENTAL ME CHANICS
RESULTS GRAPHICALLY EXPRESSED AS DIAGRAMS

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

Automatic calculus was a constant concern of thbaxs. A particular aspect regards the automatitedsioning,
which may require experimental results expressediagrams. Beside the data processor already dmeeklavhich is
used for interpolation, there is necessary an #ffemethod to provide the input data, i.e. therdowtes of the points
belonging to the curve. In the paper we presentraginal method which uses simple applications sastPaint and
Excel and the scanned copy of the diagram. Usirajytical geometry relations we are able to extrealuable
information even from low resolution scanned copdesfrom misaligned diagrams. The method was tesisdg
various diagrams from the Strength of Materialddacaic discipline and the results are accurate.

Keywords: discretization, analytical geometry, simple systestruments, high flexibility.

1. INTRODUCTION done only if the drawings, the charts, graphs and
diagrams are expressed analytically.
Most of the complex engineering problems Staring from these general aspects we have to

nowadays are solved using various principles, qaisce formulate the effective problem(s) to be solved.
and approaches provided either by theoretical nspdel Therefore, we state: there must be conceived aadéth

analytical and numerical, or using experimentadiists. process the diagrams and to express the graphical
Without the confirmation of the experimental information in an analytical accessible way.
studies, theoretical studies are only able to offer Researchers around the world understood this

interesting hypotheses, self-referenced so-to-sayrate problem and solved it being focused on their specif
results and nice colored graphs and interpretatibise field of studies, [3]. In this paper we bring our
theoretical approaches. contribution to this general issue.

However, experimental studies are extremely
prohibitive: they require specialized professiopals 2. ANALYSIS OF THE PROBLEM
nowadays experimental concepts, modern experimental
technologies, experts able to relate the resultghef The final users of the diagrams expressed
experiments to the theory’'s refined assumptions andanalytically are the structural analysts and theigiers
methods. This means that experimental methods whichwho can enhance their productivity by creating ioag
are paramount to construct a coherent philosopipyire software applications used for the initial dimensngy
resources which, most of the time, are unavailable. operations, [3]. This means that the data theyrsst

In these conditions professionals can only hope tha be expressed both in analytical and graphical fasntil
their creativity will offer them the necessary idet now we have developed a data processor which sses a

access new sources of information Whic_:h m_ight _a:(mfi input data the(x, y) nodes which approximate a curve,
their theoretical approaches, or they might inspiiem é3]. The output data consists of images of the

;OC C%r%eil;e gzjc\)/(:\?]rcne dmgtoh do;jlz t:}% p;?gzsjht:r?n data in th interpolated curve, coefficients of the spline fiimes in
9 y 9. csv format, the points along the curve in csv fdramd

R_esearchers may notice that many results Qf thesource files is C++, Java and Octave programming
experimental studies are expressed graphically.

Therefore, it is very important to understand tlegreée languages.

of significance of the diagrams you see in research

reports and in experimental studies, the way hosy th Input Data -PNG
can be used in meta-level models to check and doubl Data > Processor

check the theoretical models and the way they @an b oV —ﬂ .CSV

related. ¢ ¢

This is why quantitative approaches must be
employed, the integrative and analytical approaches pp
being the most important instruments. This means to java
process the data presented in various diagramstand m
draw intelligent conclusions using various concgepts
ideas and theories. ) o

This can be done only if the data to be interpreted Figure 1 — Original data processor employed for the
may be expressed in a facile way in order to béyeas interpolation of the points belonging to a curve
accessed, processed and synthesized. But this may b

Automatic
Dimensioning
Software

Source files:
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3. THEORETICAL BACKGROUND

We consider that the scanned diagram
misaligned, i.e. rotated and even deformed dueh¢o t
repeatedly copies done over a long period of time.

Yi X_SCE;n

NE

Rotated diagram

Y

Y_Screen

Figure 2 — Calculus scheme

The minimum number of input data consists of:
1. the maximum number of pixels on vertical direstin

is the current scanned imaghax_ Vert;

2. coordinates of the points which border the diagrin
pixels:

»  South-West (origin):S\N(X _SWY _ SVV) ;

e South-East (end of the horizontal axis):
SEHX _SEY_SE);
* North-West (end of the \vertical axis):

NW(X _NW,Y _NW);
3. the real values assigned to the ‘horizontal'saxi
defined by theSW_ SE line:

In the South-West (origin) pointd _ SW;

In the South-East pointd _ SE;
4. the real values assigned to the ‘vertical’ alé$ined

by the SW_ NW line:

South-WestV _ SW
North-West:V _ NW
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Figure 3 — Data acquisition

Because th&Y axis of the screen is opposite to our

axis, first we modify accordingly the vertical

coordinates, i.e.
Y SW=Max_Vert-Y _ SW
Y _SE=Max_Vert-Y _SE
Y NW=Max_Vert-Y _NW

We calculate the distance in pixels along the

‘horizontal’ axis and along the ‘vertical’ axis. this way
we are able to correct the data because of thequsy
mentioned faults.

The distance in pixels along tf8W__ SE axis is:
(X _SE-X_SwW)}+
+(Y_SE-Y_SWy

Dist_ SW_SE=
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The distance in pixels along ttf8W __NW axis is
(X _Sw-X_NWY) +

+(Y_NW-Y_SW)
The angle between the ‘horizontal’ axis of the
diagram and a horizontal line along the screen is:

Y SE-Y_SW
X _SE-X_SW)

The equivalent angle between the ‘vertical’ adis
the diagram and a vertical line along the screen is

X _SW-X_NW
Y _NW-Y_SW )

Dist_ SW_NW =

a,= arctg(

a,= arctg(
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We consider an angle which is the mean value of Y_P"=m_vert!X _P"+(Y _SW-m_vertl X _SW)
these two angles: The distance fronP" to the origin is
Dist_P"_SW=+/(X _P" =X _SWP +(Y_P"-Y_SW}

The real abscissa of poift is

Y real P=V_SW+

_ al + a2
>
We calculate the slope of the ‘horizontal’ axis:
m_horiz=tg(a).

We calculate the slope of the ‘vertical’ axis: + (V NW -V SW) Dist_P"_SW .
_ T - - Dist_ SW_NW
m__horiz=tg cr+E :
The horizontal axis has the equation: 4. DISCUSSION
(Y _Y_SW) = m_horiZ[(X -X _SW), The previous relations are implemented in an Exce
ie. document. First sheet of this document is dedicated
Y =m horiz[ X +(Y SW-m horiz[ X S\N). the input data. The other sheets are dedicatechdo t

The vertical axis has the equation: curves belonging to the diagram.

_ Figure 3 presents a sheet in Excel and the aicaprd
(Y _Y_SW) = m_Vert[(X -X _SVV) diagram in Paint. Once the coordinates of the paiiomg
ie. the curve are identified, they are inputted in Ebeel
Y=m_vert[ X + (Y_SW— m_ vert[ X _SW). sheet. The according calculi are performed in

Let us consider a generally located point whose background and the diagram in the current sheet is

_ . updated. The analyst is able to visually verify the

coordinates are in p|xelsP(XP, YP)' accuracy of the coordinates belonging to the latestt.

The vertical line passing through? has the
equation Ko

Y=m_vertiX+(Y_P-m_vert[X P). - B EEs

The horizontal line passing througR has the 2 =1 IR T S

equation RN S R S Sl S N R
Y =m_horiz[ X +(Y_P—m_horiz[X_P) L8 1 .

1.7 2

The projection of pointP on the horizontal axis is
P’ . Coordinates ofP’ are given by the intersection

1.6

15

between the vertical line passing through and the 14
horizontal axis. 13 - - M M
A X _P=(Y_P-m_vertiX_P)- Il CFZ - )
|
~(Y_Sw-m_horizIX _SW) i ‘L‘Zﬁ =,
X P' A x P' 400 4£o sgxo 550 600 650 700 750 800 850 900 séo 10‘0010‘5011001150 [M;'a]
m_horiz—m_vert Figure 4 — The new form of the diagram
Y P'=m_horizlX_ P+
) Regarding the accuracy, there are several soofces
+ (Y_SW_ m_horiz[X _SW) errors. Firstly, if the scanned diagrams are péyfec
The distance from P’ to the origin is aligned to the screen coordinates, the slope of the
Dist P SW= \/(X P _x SW)2+(Y P _y SW)2 vertical axis is infinite. This leads to large veduand
- - e - - - consequently to large round-off errors. Howevegsth
The real abscissa of poif? is cases are not very often. Secondly, in Excel thezenot
X real P=H _ SW+ available extended precision types, therefore it is
Dist P SW difficult to handle large numbers. In this case ahelyst
+ (H SE-H SW) = must find alternate solutions: equivalent calculus
- - Dist_ SW_SE relations, a new order of the operations, etc.

The projection of poinfP on the horizontal axis i®" . Last but not least, the diagram itself may preduc
Coordinates ofP" are given by the intersection on o ! this way, figure 3 presents a diagrathphge
) ) 9 ) y 318, Fig. 14.10, where along the vertical axisdadtof
between the horizontal line passing throufrand the ‘1.1’ there should be ‘1.0’ If value ‘1.1’ is inged, it

vertical axis. . will lead to a wrongfully scaled diagram, with obusly
A_X_P'=(Y_SW-m_vert[ X _SW)- wrong results.
_ _ : The deformed diagrams due to the scanning process
(Y—P m—honZEX"— P) or the poor graphical quality of the scanned doaume
X P'= A_X_P are also sources of errors.

However, the analyst is able to select a pixel,

m_horiz—m_vert A
- - therefore the data acquisition is accurate.
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Figure 5 — Automatic generation of the isostatica i
photoelasticimetry study

A different method to process the information is
needed for the variable scaling of the horizonkid af a
diagram. For instance, a factor which influences th
endurance limit of the materials fatigue is thes Sactor,

whose diagram has some peculiar aspects, sucheas tq

different lengths of line segments assigned toeckfit
ranges of the real values.

However, the computer based analytic method
previously presented has important resources, didur
[7], and we'll extensively use it in our projects.

5. CONCLUSIONS

Intelligent nowadays concept and design require
various sources of data, including results of the
experimental studies. Our original method to digiti
diagrams was tested and the results are accurate.

It is desirable to create a software applicatidch
can automatize all the operations, and to integtiage
data acquiring process with the data interpolationhis
way being saved a lot of time.

Nevertheless the actual method is very flexiblee
software used to measure the coordinates of thetgoi
along the curve and to perform the calculi may duenél
in any operating system. Moreover, the analyst is
allowed to verify the results between the stagedat
processing and to identify the eventually faults.

We plan to develop a software which can be used

for diagrams with several scales along the axes.
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TECHNICAL REVIEW REGARDING THE METHODS TO FORMULATE  THE
PROBLEMS OF THE FACTORS WHICH MODIFY THE ENDURANCE LIMIT

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

Variable loading are commonly produced during thaqa in service of the mechanical parts. Beingidewange
of shapes, sizes, technologies and environmentalittons, the behavior of the parts due to matdatdjue is difficult
to predict. In order to take into account the phmena which modify the endurance limit, each infeeeis expressed
using a given coefficient. Most of these influeneese experimentally studied and the results avallysexpressed as
diagrams. However, there are also empirical or sampirical relations which approximate the expernitaé values.
Nowadays, because of the extensive use of the dempie consider that a new approach regarding théhads to
express the results of the experimental studiesinputer based models becomes necessary. In thjsnggoropose a
method to express the factors’ diagrams as splinetibns, a given value of a certain parameterdeasily calculated
in a computer based model.

Keywords: endurance limit, factors, diagrams, functions, cotep based models.

1. INTRODUCTION modelling of the factors which influence the enchae
limit.
Analysing the history of the structural studies we
are able to understand two factors of progressiabel 2. THEORETICAL BACKGROUND
of evolution of the instrument used to perform th&uli
and the great importance of the experimental ssudie The first step was to extensively survey the
Firstly, the rudimentary calculus instruments technical literature regarding the factors whicfiu@nce
required several ‘generous’ assumptions, on whigh t the endurance limit and it resulted several ways to
so-to-say ‘classic’ theory was developed. Accorlling approach this problem.
many heuristic approaches were developed in omler t
have a fair accurate solution of that structurabpgm in 2.1 Problem formulation no. 1
a minimum amount of time, i.e. with minimum calcsilu

effort. In many cases graphical analogies and gcaph A first approach was identified in several boaksl
methods were conceived, being considered relevaht a it is mainly inspired from [1] and [2]. In the idegase,
reliable. the endurance limit for a given mechanical part,

Once the calculus instrument has evolved, the (U_lk) , is experimentally measured [4] and the factors
mathematicians and structural analysts were able to d

develop new calculus methods, i.e. general numiericaWhich influence the endurance limit are implicitly
methods, the finite difference method, the finikeneent ~ considered. If the fatigue of the real mechanicait p
method aso. However, using the new computing @nnot be experimentally measured, then it maysee u
techniques the analytic models are also able torbec  a specimen and its endurance lind, , , experimentally

more accurate and more complex. measured. This value is adjusted taking into accthen
Beside the theoretical models, experimental StUdieSmost important phenomena which m|ght mod|fy the
offer paramount information regarding the phenomena endurance limit. Therefore, according to referefide
their results being used either to validate thertbical and [2], the according coefficients are:
studies, or to evaluate their accuracy. Most of tthe
the results of the experimental studies are exptess i .
diagrams, being are either directly created by the calculated using the relation:
experimental equipment, or provided by the research ,Bk =1+, [ﬂak —1), where /], is the material
reports. So far, the diagrams were used directlyaby
designer who was dimensioning the according parts.

+ [, the fatigue stress concentration factor; it can b

sensitivity coefficient anda, is stress statical

If computer based models are used, the concentration factor;
experimental data may be expressed analytically, in s &, the size factor - it was noticed that the
order to be easily accessed by the theoreticalestud endurance limit is decreasing once the diameter of
Most of the parts are subjected to variable loauds a the specimen grows; this influence was
the endurance limit in various conditions is experimentally tested and it was defined the size
experimentally measured, the factors which influetihe factor;

endurance limit being usually presented as diagrams « ) | the surface finish factor — it was noticed that
the next section we analyse the basic conceptéien t the fatigue failure starts from the surface of the

material because in this area the bending stresses
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are maximum and here may be found intergranularC1 — carbon steel, the specimen has no stress
flaws which accelerate the failure; moreover, if a concentrators;
specimen is fatigue tested and the test is stopped C2 - alloy steel, the specimen has no stress

25% of the expected life, a small thickness of the concentrators;
surface is removed, the surface is polished, aad th C2 — carbon steel, the specimen has small — meslizen
test is resumed, the total life of the material \wé stress concentrators;

substantially longer than the expected life. C3 — alloy steel, the specimen has small — mediam s
The endurance limit of the real part is: stress concentrators;
y C4 - alloy steel, the specimen has large stress
(U_lk)d =0 ﬁ— concentrators.

TB

Most of the time these factors may be found in ¥ 1

diagrams. 0 x-__\__‘__
o
0.8
’ [ [ [ | ~ | | | | 7
\\ .........
23 I 07 g f— 1 | [
N ke N AN ‘\\
2.8 %\J N 0.6 AN
2 ? \\\ \\\
- \ Omax 05 1 R
26 h - NS
\ 0.4 NS ~cc
25 SN~~do
\ 03  emmmmCl o R —f=-
24 N —2 e T
02 H ....... c3 il -
23 ———-C
01 | ----¢5
22 c6
. 0 — G
2.1 \\ 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 [MPa]
2 2r . . - .
0 01 02 03 04 05 0607 d Figure 4 — Variation of the surface finish factathw

respect to the ultimate stress, for several types o
Figure 1 — Variation of the stress concentratiatda surfaces

with respect to the dimensions of a given concéutra
In the previous figure, the according types of

Al 0.8~ ] —— o Surfaces are.
A e e / C1 - ideally / mirror polished surface;
o e C2 — super-finishing or finish turning ;
o C3 — grinding or rough turning;
C4 — hot rolled;
T r C5 — corroded in freshwater;
) Eﬂ [\(, C6 — corroded in saltwater.
— _ In [1] and [2] there are also given empirical
o1 relations, i.e. forq, .
0 r

0 1 2 3 4 5 6 7 8 [mm]

2.2 Problem formulation no. 2
Figure 2 — Variation pf the material’'s sensitivity
coefficient with respect to the radius of the notch Reference [3] takes into account the following
influences and their according factors.
The influence of the loading on the endurancét lim
is expressed by the following load factors:

« K, is the loading correction factor for reversed or

rotating bending loading (usuallyK, =1); the

R e S R according endurance limit for reversed bending
w0 om0 w0 a0 20 20 [mm] Ioading is (U_l)b - 0__1 EKb;
Figure 3 — Variation of the size factor with resptecthe « K, is the loading correction factor for reversed

diameter of the specimen for several materials ] _ )
axial loading (usuallyK, = 0.8); the according

In the previous figure the according materiats ar
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endurance limit for reversed bending loading is

(J—l)a =0, K,;

The stress statical concentration factor, here
denoted aK, (&, in problem formulation no. 1), may

. K, is the loading correction factor for reversed be calculated using the approximate forrfula

S

torsional or shear loading (usuallt = 055 for

ductile materials and K, =08 for brittle

materials); the according endurance limit for

reversed bending loading &, =0, [K,.

The influence of the surface finishing is expegks
by the surface finish factor, denotd,, .

The influence of the size of the real part isegiby
the size factor, denotel, .

The effect of the miscellaneous factors on

endurance limit is given by the following coeffinis:
« K., the reliability factor;

« K., the temperature factor;

« K, the impact factor.

Therefore, the endurance limit of a part withpext
to a given loading is:

(J—l)b = J—l |:Kb l:Ksur l:Ksz |:Kr l:Kt |:Ki '
(J—l)a = J—l l:Ka |:Ksur |:Ksz l:Kr EKI l:Ki '
T—l = J—l D<S l:Ksur l:Ksz |:Kr l:Kt |:Ki '

2.3 Problem formulation no. 3

Reference [11] presents the influence of theowssri
phenomena in a similar way as the previous oneinbat
more synthetic way, i.e.

(a—l)real = a—l Dka |](b ch l:l}(d |](e |:ka !

where

Kt = Bl:éLj ,
d
where

I is the radius of the fillet or of the notch;

o d is the smaller dimension of the stress
concentrator;

« coefficients B and a are given for different
filleted / notched / flat bars in axial tension /
bending.

The size factor,C, for circular components of
diameter,d , is calculated using the relation
B 1, d<8mm
B { 11890d ", 8mm<d <250mm

The surface finish factor can be calculated usireg
following relation derived from the according diagrs:

C, =al®,

S

where
« §, isthe tensile stress in MPa;

« a andb are coefficients given in tables, such as

Surface finish a[MPa] b
Ground 1,58 -0,085
Machined or Cold Drawn 4,51 -265
Hot rolled 57,7 -0,718
As Forged 272 -0,995

The temperature factof;, , is calculated using the
relation:

. k, -« K, _ 1, t<450C
.k, < K, ' |1-58°[{T-450, 450C<t<550C
. kc - (Kb or K, or KS), The reliability factor, here denoted &5 , has the
. kg < K, following values:
. — 1 . -
ke — K7, Reliability C,
« k; « this factor takes into account various 0.5 1
effects, such as: residual stresses, corrosion, 0.9 0.897
plating, metal spraying, fretting, and others. 0.95 0.868
0.99 0.814
0.999 0.753
2.4 Problem formulation no. 4 0.9999 0.702
0.99999 0.659
In reference [12] there are the same concentratio 0.999999 0.620

factors. However, some of the factors are preseated
diagrams and also as calculus relations.

' “8% standard deviation in the test data requirég a

value of 0.868 for 95% reliability, and 0.753 fd&.9%
reliability”
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2.5 Problem formulation no. 5

In reference [9] are presented several analytic,
empirical and semi-empirical relations which may be

2 http://www.mae.ncsu.edu/eischen/courses/mae316/docs
Appendix_C.pdf



Constanta Maritime University Annals Year XVI, Vol.23

very useful for the development of a computer based
study of the fatigue.

First effect taken into consideration regards the
stress and strain concentrations and gradientsessgd

by the fatigue notch factolK ; , which can be calculated

,Bk“’Kfaﬂk‘—’Q-ak“’Kt-

Approximate formulae forq and K, were

developed by Neuber and Peterson, [9].

3. DISCUSSION

using the relation:

K :1+q[th _1) Using the data processor presented in [8], the

where previous diagrams may be approximated using spline

» ( is the notch sensitivity of the material; functions, the according code being automatically
. . . created, figure 5.

« K, is the elastic stress concentration factor. g

It can be easily noticed the connection with ftret
formulation of the problem, therefore

- . e = . - .
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Figure 5 — Automatically generated code for therjpolation of they, diagram, the statical stress concentration factor

Table 1 — Coefficients of the spline curves whippraximate theg, diagram

wl x [%.] A | B | C |[D wo|x [%,| A [B[G[D
1 0.0000 0.0126 -3755.717¢ 279.4471 -10.8875 3.007§ 15| 0.2691 0.2912 -121.6827 5.6675 -1.1396 2.3397
2 0.0126 0.024Q -3755.717¢ 130.2167 -5.4614 2.9039 16| 0.2912 0.3254 53.5761 -2.3956 -1.0673 2.316(
3 0.0240 0.0373 643.1344 1.5520 -3.9569 2.8529 17| 0.3258 0.3537 -53.3007 3.1609 -1.0409 2.2784
4 0.0373 0.0545 -321.2684 27.3012 -3.5719 2.8019 18| 0.3537 0.3815 39.553]1 -1.2933 -0.9889 2.25071
5 0.054% 0.0698 -303.3513 10.7358 -2.9181 2.747( 19| 0.3813 0.4123 5.4600 2.0121 -0.9688 2.223(
6 0.0698 0.0880 477.418] -3.18171 -2.802§ 2.7038 20| 0.4123 0.4449 -39.2284 2.5157 -0.8296 2.1953
7 0.0880 0.1052 -773.1529 22.8373 -2.4455 2.6547 21| 0.4449 0.4795 28.6121 -1.3299 -0.7909 2.1695
8 0.1052 0.1253 610.4463 -17.1266 -2.3471 2.6153 22| 0.4793 0.5103 20.1955 1.6399 -0.7801 2.14171
9 0.1253 0.1425 -324.1903 19.6698 -2.296(0 2.5667 23| 0.5103 0.5488 -56.3213 3.5034 -0.6219 2.1199
10 0.142% 0.1684 9.7274 2.9023 -1.9068 2.5304 24| 0.5488 0.5805 69.3786 -2.9958 -0.6024 2.0979
11 0.1684 0.1885 2.277( 3.6574 -1.7371 2.4834 25/ 0.5803 0.6074 -46.587(0 3.6083 -0.583Q 2.0780Q
12 0.188% 0.2135 -14.2024 3.795Q0 -1.587Q 2.4501 26| 0.6074 0.6488 7.2181 -0.1558 -0.490Q 2.0640Q
13 0.213% 0.2394 -24.7018 2.7324 -1.4243 2.4127% 27| 0.6488 0.7000 7.2181 0.7402 -0.4658 2.044(Q
14 0.2394 0.2691 54.3884 0.8124 -1.3324 2.3772

()= 3. [H(x=x) - H e x A he-x ) + 8 dex G x=x) D)

In the previous relation it was used the Heaviside’

unit function,
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0, x<x
H(x—x].): +%,x:xj , LX
+1, X > X,
4
=1 Heexy)
v=J x
X=X;

Figure 6 — Variation of Heaviside’s function

As it can be noticed, in figure 5 there are the
implementations of the information presented in the

previous table. Moreover, tha, (X) function has a fix

form, in comparison to the various forms of the
empirical and semi-empirical relations in the tdchh
literature.

If all the diagrams would be expressed as spline
functions, a computer based model can be easily

developed, because of the code which is implemgntin
the spline related information, code that is auticady
generated.

In this way CAD applications can easily use this
information in order to add intelligence into toojact
right from the first stages. We evaluate that tleeetwo
directions to use this approach in CAD projects Titst

one is to create a dimensioning application for a

particular project starting from the operational
conditions, being taken into account the fatigube T
second one is to assign to geometrical entitiesamet

information which can be associated to the stress

concentrators, roughness and size of the mechgracal

4. CONCLUSIONS

The analytical form of the diagrams which représen
the factors that influence the endurance limit s to
added intelligence in the projects. Computer base
dimensioning may be also used in CAD applications.

More sophisticated computer solutions may be also

based on the analytical forms of the diagrams. bast
not least, all the diagrams in the paper were &ically
expressed.
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RAPID ASSESSMENT OF TOXIC EFFECTS OF POLLUTANTS FROM SOIL

SUNDRI MIRELA - IULIANA

Constanta Maritime University, Romania

ABSTRACT

Due to the complexity pollutants it is becoming resingly difficult to know the capacity of differe
environments to allow living organisms to develapmally. Valuation techniques for negative effeate costly and

time consuming.

In this paper we present an assessment methodeferncining the inhibitory effects of pollutants finodifferent
types of soil on seed germination and root grovithigher plants.

Keywords: rapid soil assessment, toxicity test, Phytotoxkit.

1. INTRODUCTION

The intensely polluting activities from extractive
industries, metallurgy, chemical and energy prior t
1990, led to the local, zonal or regional pollutoithe

soil with hydrocarbons, heavy metals, natural and 2.

Therefore, methods of investigation and assessment
of contaminated sites, and how to assess thettisks
contaminated sites they cause for various comperant
the ecosystem are becoming increasingly important.

DETERMINATION OF THE TOXICITY OF

synthetic organic substances which have causedMIXTURES

appearance and expansion of contaminated siteshwhic

currently affects human health and the environment.
To understand issues relating to soil protectiostmu
understand competitive processes that occur oroniee
hand, between the ecological functions of soil aml,
the other hand between technical functions / indhlst
socio-economic and cultural. Thus, there is comipeti
between using land for infrastructure as a soufaaw
materials and as a source of cultural and geogdits,r
on the one hand and, on the other hand, the prioduct
biomass and filtering activities, buffering and

In practice many toxicity tests are performed upon
single compounds, as a necessary routine of the
environmental risk assessment applied to pestictes
almost of industrial chemicals. In other situations
samples of the chemicals with higher purity ardeids
but often the materials under test contain appbéeia
quantities of other compounds. For instance, pdstc
may contain an important percent of by-products tue
the technical formula and manufacturing proces&rdh
are many additives such as carrier solvents, efraulsi

transformation and a reserve of genes. There is arand stabilizers, which may have some effect on its

intense interaction between land use for infrastmec
and its development and use of land for agriculamd
forests.

Soil contamination of agricultural residues and
sewage sludge treatment, and intensive use ofifert

and plant protection substances is in conflict with

ecological functions of soil, adding to the contaation
produced through the use of land for infrastructure

toxicity. For this reason, the environmental risk
assessment has to be sustained by tests carriech ol
original products released into the environmentesult
a realistic estimation of toxic impact (EC, 200902,
2008).

The environmental risk assessment performed on
target compounds becomes more complicated dueeto th
actual level of pollution existing in the environmeln

Based on data provided by the monitoring system ofthe case of contaminated soils, the situation can b

quality of agricultural soils in Romania is estieatthat
about 900 thousand ha of soil are polluted cheihyical
which 200,000 ha are excessively polluted (MMDD,
2008). Chemical soil pollution is mainly due to
emissions from the chemical industry, iron and Istee
non-ferrous mineral processing, thermal power glant
cement factories, refineries, pesticide use, itiagawith
contaminated water, vehicular traffic etc.

The biological activity of the soil is determineg b
fauna and soil microorganisms. Most living orgarssm
the soil have a general positive action (bioremntéeztiy
Therefore, the soil is a living body, which on th&ide,

complicated by the presence of highly persistent
lipophilic compounds with long biological half-lige
Theoretically speaking, toxicity levels are usually
additive amounts, but there is the possibility wipdified
effects of toxicity when animals or plants are esgubto
mixtures, when the toxicity can greatly exceed the
summation of the toxicity levels of its compounds
(Nortcliff, S., 2002).

Test performed on environmental samples often
measures the toxicity of mixtures. Sometimes, the
measured toxicity differs markedly from the preditt
toxicity and there are several possible causestHisr

has the capacity retention substances and chemicatliscrepancy. One can be the potentiating or antagon

elements, including pollutants, but on the otherdhdas
the ability to gradual release, after physicochaiic
processes, of the elements needed for plant iuntrétind,
with them, of polluting elements.

7

interaction between two or more compounds. Theee ar
many situations when chemical analysis may be
incomplete, overlooking the presence of certainictox

molecules and neglecting the presence of others Th
fact is due to the low concentrations of organic



Constanta Maritime University Annals

Year XVI, Vol.23

pollutants in complex mixture. In soil toxicity teghere
is also the question of availability (FAO, 2006).

The routine described in the following words may
be used to evaluate the toxicity of mixtures bath i
industrial mixtures and environmental samples. H@ve
we should be aware of the difficulties to attribukes
toxicity that is measured to particular compounds,
mixtures, in the case of environmental samples. The
main targets are rapid but inexpensive tests, ahtime
including bioassays.

In actual world, the real hazard of environmental
contaminants cannot be determined by just employing
conventional chemical analysis. The role of biotadi
testing is growing rapidly and toxicity testing ®w
gradually included in environmental legislationsnediny
countries. Toxicity testing procedures identifielse t
presence all individual pollutants in the sampke weell
as their quantities too. Hence there is an effectiv

3. RESULTS AND DISCUSSION

Analyzing the results concerning germination
process of plants, all three types of seed shows a
germination capacity of 100% in the sample of #dil

and for the control soil (table 1).

Sorghum showed a maximum germination in all
soil samples except GIA soil sample with 86.6% edd
germination capacity.

The cress presents in these three types of samples
soil a germination capacity between 86.6% and 96.6%
and the mustard has a germination capacity between
73.3% (the lowest recorded germination capacitgaih
sample RL) and 100 % seed germination (in sampliés s
GRA).

Table 1. Mean number of germinated seeds

integration of the toxicity of all the individuabxic
compounds present in the tested samples. Manyestth
are unlikely to be detected by conventional chemica

testing.
Quick miniaturized, small-scale, bioassays tools

have been developed over the last years with select
test species, which are independent of the sourtiveg

culturing and/or the maintenance of live stockstext

Speci Sample of soll
pecia

CS | AL | RL |GRA |GIA
Sorghum
saccharatum 10 | 10| 10 10 | 8.66
Lepidium sativum| 10 | 10 9 9.66| 8.66
Sinapis alba 10 | 10| 7.33] 10| 8.33

biota.

2. METHODS

In our experiment we applied Phytotoxkit, a kit
produced by MicroBioTest Inc that is a short-cheoni
type of test which uses 3 test species with rapieds
germination and rapid early plant growt&orghum
saccharatum(sorghum),Lepidium sativum(cress) and
Sinapis alba(mustard).

We worked according Phytotoxkit procedure, using
the seeds and the control soil from the kit bag.

Samples soils were: agriculture land (AL); land of
roadside (RL); vegetable garden in rural areas (B3RA
vegetable garden in urban industrial area (GIA).

For each sample of the soil, including control soil
(CS), three replicates were used, and for eachicedel
10 seeds were utilized.

The endpoints of the experiment were the seed
germination and the mean root length which were
determinate using formulas:

For mean number of germinated seeds (in the
three replicates)

Ny + Ny + Ng

N
3

For mean length of the measured roots (mean
in the three replicates)

M. Tm !
Zk;:Lka_ +Zk51£'k: +Eki1£‘k5
[ n, n, 7,
3
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In the case of the mean length of the roots except
for cress in the sample soil AL, for all other sifions
the average length of the roots for all 3 species w
smaller than their length in the control soil saenpl
(figure 1).

Considering this end point, the soil sample taken
from agricultural land has shown similar charastigs
to those of the control soil, because for all thpésnts
were recorded increases in plant roots at least &5%te
increase registered in control soil sample.

s AL RL GRA GIA

Soil sample

100

80

60

40

Meanlength of the roat [mm]

m Sorghumsaccharahnn ™ Lepidium sativum Smapis alba

Figure 1 The mean length of roots

On average, in the GIA soil sample plant roots grew
the least. Similar behavior presented root growthhie
soil RL.

Sorghum root grows least in GIA and cress shows
shortest average root in RL.

Mustard showed the smallest growth of the roots in
the soil sample RL (only a growth of 39% compared
with sample of control soil). Incidentally, in wigol
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mustard seems to have the highest sensitivity amgbs
in soil properties.

Considering both phases of plant development for
all soil samples observed toxic effect is manifésteore
intensely on root growth process (figure 2).

70

60

50

40

% 30
20
. N
; wn | -
10 GCl GRI GCl GRI GCl GRI GCl GRI
AL RL GRA GIA
B Sorghum saccharatum B Lepidium sativum Sinapisalba

Figure 2 Inhibitory effects of various soil sarmpfeom the germination capacity (GCI) and root dio{GRI)

RL soil shows the strongest negative effect on theand from roadside were the most polluted, follova¢d

root growth of mustard: a growth inhibition of 62%.

great distance by sample of soil vegetable gandeuaral

GIA and GRA soils show the strongest negative areas.

effect on the sorghum root growth (a growth inhdbit
of 56% and 32% respectively).

In average soils GIA and RL shows the most

intense inhibitory effect on the growth of plantots,

The inhibitory effect of soil samples taken from
agriculture land was insignificant.

Sorghum saccharatuiis more sensitive in the soil
sample taken from vegetable garden situated innurba

with about 43%. GRA soil sample shows an inhibitory industrial aredor both germination capacity and growth

effect on root growth of 23% and AL soil sampleyonl
2%.

of the roots.
Lepidium sativumand Sinapis albaare also more

For the seed germination endpoint, the resultssensitive in the soil sample taken from vegetalleign

reveal a toxic effect of RL, GRA and GIA soil saesl
on all three plant species between 3.4% and 26.7%.

For soil sample AL no inhibition process of the
germination process was recorded.

GIA soil sample shows a similar level of inhibition
of germination for the three plant species. Evethd
soil sample from RL had no inhibition effect of
germination for all 3 types of seeds for this vieip

situated in urban industrial area for germinatiapacity
but in the soil sample from land of roadside footro
growth

In this situation the Phytotoxkit toxicity test was
practical and fast tool, which provided us datas$sess
the effects of a mixture of pollutants from diffateype
of soil on higher plants.

This experiment argues statements about the

was presented the strongest toxic effect. GRA soil benefits of toxicity tests; they provide the neeegs

sample showed a low toxic level and only for seefds
cress [.sativum).

S. saccharatunfsorghum) present an inhibition of
germination capacity only in GIA sample (13.4%).

Although L.sativum shows the inhibition of the
function of sprouting between 3.4% and 13.4% ire¢hr
types of soil samples (GIA, RL and GRA$. alba
present a maximum inhibition effect of germination
function (26.7%).

5. CONCLUSIONS
Results of the experiment on inhibitory effects of
different types of soil on the ability of germirati and

root growth of plants suggests that samples ofta&in
from vegetable garden situated in urban industiah

79

information about the inhibitory effects of polldte
environments on live organisms.
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DANUBE ZOOPLANKTON DIVERSITY IN CERNAVODA AREA

SUNDRI MIRELA-IULIANA
Constanta Maritime University, Romania
ABSTRACT

The diversity structure of zooplankton communitytire Danube River waters near the Cernavoda city stadied
during 1999-2010, in spring and summer periodspésforming 20 sampling and analyzing campaigns.nglthis
period of time, 63 species and varieties of zodgtam belonging to taxonomic groups of Rotatoria¥%f4 Bivalvia
(1%), Cladocera (24%) and Copepoda (11%) were ifitksht

Keywords: Danube River, zooplankton diversity, species oenage

1. INTRODUCTION communities in some aquatic sites on Danube River,
near the Cernavoda city. This area was chosen becau

Zooplankton is an important link in the food chains here is located the Romanian Nuclear Power Plaithwh
of aquatic ecosystems, being the most valuablececefr  could be an important anthropogenic factor perhgbi
food for numerous fish species. At the same time, i the life of zooplankton.
ensures the transfer of substances and energy from
primary producers to consumers of higher order from2. METHODS
ecosystems.

Studies on zooplankton in the Danube River refer Research has been done based on 20 campaigns of
especially to flood plains and the Danube Delta collecting samples of water from Danube River, in
[1112][314][5][6][71[8][9] areas, but there are pmr data several sites situated between km 301 and 295 eof th
about temporal variation of the Danube zooplankton river (figure 1), during spring and summer seasdime
structure. samples were taken at various water depths, oarttiee

The goal of this work was to observe, during the water column.
decade 1999-2010, the diversity structure of zatitm

Figure 1. Location of sampling points in the stadga
(image processed after Google Earth)

Zooplankton samples were collected using a
Schindler — Patalas trap. They were concentrated by
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passing through 6dm mesh plankton net and were From the point of view of the specific components,
preserved in 4% buffered formaldehyde. the rotifers are represented by 40 species, bisabye
veliger larvae, cladocerans by 15 species, andpumufse
by 7 species (figure 2).

Zooplankton presented a number of 48 species and
varieties during spring campaigns and a number2ah6
summer. In both seasons rotifers group have thieekig
specific diversity which represented 58% from total
taxonomic diversity, followed by cladocerans with%2
from total species in spring and 24% from species i
summer (figure 3).

The samples were examined using a MBC-2
stereomicroscope. The organisms dissection was
performed in lacto phenol and a MC3 microscope were
using for samples observing. For organisms
identification usually guides from “Fauna Romaniei"
referring to rotifers [10], cladocerans [11], arapepods
[12][13] were used.

The identified individuals were grouped into
systematic groups of Rotatoria (primary and secpnda
consumers, ROT CP and ROT CS respectively),

Bivalvia (BIV), Cladocera (CLD) and Copepoda 4(_)
(primary and secondary consumers, COP CP and COP 357
CS respectively), on trophic levels. g 30 7
The Constancy of Occurrence of a species A was 25
based on the constancy ecological index [14]: 2 20

)

=15

Number of samples where the species A Dccured g 10
C = = T
we Total number of samples - < |
0 .

The species were divided into four categories:

! ! : . 9 & A & @ @
- Euconstants — includes species corresponding with o <3 g Y o o
(=} 2 Q Il
Copn = 75% A °©oo&

Zooplankton group

- Constants — includes species corresponding with

50% < Copy < 73%

MZpring  M3ummer

Figure 3. Seasonal average taxonomic structure of

- Accessories — includes species corresponding with zooplankton from the study area (1999-2010)

0% <=0y =50% . L . . .
Analyzing the specific diversity on trophic leveis,

- Accidental — includes species corresponding with  could be seen the high level of primary consumers
contribution, which was about 90%.

From ecological point of view, zooplankton is
presented as a mixture of species, some of them
3. RESULTS preferring pelagic areas, other pelagic-coastalasgre

. . , . ) . benthic or areas with macrophytes (figure 4).
Zooplanktonic associations identified in studied

areas, counted 63 species and varieties belonging t 6%
Rotatoria, Bivalvia, Cladocera and Copepoda groups. 11%

304 ‘
5%
y 16%

Msp. inpelagic areas
Msp.inpelagic-coastal areas
msp. nbenthic areas

M:zp. in areas with macrophvtes

Copa = 25%

Figure 4. Ecological preferences of zooplankton
in the study area

SROTCP WRIV RCLD BCOPCP BROTCS MOVECS In terms of nutritional preferences, the qualitativ
composition of zooplankton showed the following mai
Figure 2. Average taxonomic structure of zooplankto  groups (figure 5):

from the study area [%] (1999-2010) - Microfiltrating species, such as Brachionus,
Keratella, Filinia, Lecane and Rotaria genera, ik
parva, Mytilina ventralis or Notholca acuminata,
bivalves veloger larvae;
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- Macrofiltrating species - secondary predators,
such asSynchaetand Trichocercagenera;

- effective microfiltrating species, such as
Daphnia sp Eubosmina sp and Bosmina genus
(exceptie Blongirostris);

- Ineffective microfiltrating species, such as
Bosmina longirostrior oher cladocerans fro@hydorus
and Diaphanosoma genera;

- Effective macrofiltrating species,
Eudiaptomus gracilis

- predators - secondary macrofiltrating species,
such asAsplanchna genus, Acanthocyclops vernalis
vernalis, Cyclops vicinus vicinus, Mesocyclops suas

such as

13%% '
microfiltrating species
macrofiltrating species
effectivernicrofiltrating species
ineffectivemicrofiltrating species

effectivernacrofiltrating species
predators - secondary macrofiltrating species

Figure 5. The qualitative composition of zooplamkto
function of nutritional preferences of species

In terms of saprobic indicators, zooplankton is
varied, including:
- Oligo-saprobic species (47%), such as the ratifer

Keratella cochlearis, K. quadrata, Lecane genus,

Mytilina ventralis, Notholca acuminate and Tricharze
pusilla or cladoceranglona quadrangularis, Bosmina

Spring 10%
70

20%

44%

N euconstants sp. Mconstants sp.

W accessories sp. Maccidental sp.

coregoni, B. longirostris, Daphnia galeata galeaad
Pleuroxus aduncus aduncuss well as calanoid copepod
Eudiaptomus gracilis

- B si a mezo-saprobic species (53%), such as

Brachionus genus, Filinia longiseta, Platyas
quadricornis, Polyarthra vulgarisand Asplanchna
priodonta from rotifers; cladocerans Chydorus

sphaericus, Daphnia cucullata, Daphnia longispina,
Moina micrura dubia, Moina brachiata, llyocryptus
sordidus, Macrothrix laticornis.

The frequency of occurrence proved the continuity
of a species in a certain area. In the ecologiakdrize of
the zooplankton community an important role are/qda
by the species with constant frequency. In the yeeal
area, on the basis of 600 samples, Brachionus
calyciflorus var. amphiceros and veligers larvae
individuals have been identified during each summer
campaign, in all sampling stations. Also in the swen
periods, there were other euconstants species:

-on the primary consumers levelKeratella
quadrata, K. cochlearisand Brachionus diversicornis
from rotifers, Bosmina longirostrisand Moina micrura
dubia from cladocerans nauplius and copepodite
development stages of copepods;

- on the level of secondary consumers:
Acanthocyclops vernalis vernalis, Mesocyclops arass
and Asplanchna brightwelli.

In the spring periods, euconstants species are
represented brachionus calyciflorusvar. amphiceros,

B. calyciflorus si Keratella cochlearis, Chydorus
sphaericusand Acanthocyclops vernalis vernalis.

Concerning constancy, the zooplankton structure on
the spring periods was represented by 5 euconstants
species, 8 constants species, 14 accessories and 21
accidental.

In the summer we found 13 euconstants species, 11
constants species, 14 accessories and 24 accilental
(figure 6).

Summer

Y-

22%

39%0

euconstants sp. Mconstantssp. Maccesscries sp. Maccidental sp.

Figure 6. Seasonal taxonomic structure of zooptamkpecies in terms of constancy

The research did not reveal significant differences
in taxonomic structure of zooplankton over time.
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On the spring campaigns number of taxa ranged
from a low value of 17 (April 2006) up to a maximurh
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32 (April 2007 and May 2009). In summer there were It has been identified a slight upward trend for

recorded minimum 31 species (June 2009) andtaxonomic diversity during summer (figure 7). On

maximum 52 species (August 2010). average, in spring time 42 species have been fahti
and in the summer campaign 25 species.

60
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Figure 7.Seasonal variation of taxonomic diversity (1999201

During 1999-2010, only copepods primary coefficients of determination (R2) for regressiamves
consumers and rotifers secondary consumers showed associated with variations of the species number.
guasi-periodic variation; for the other groups ¢heras
no significant trend, according to the values of

RotCP
R=0.298

CLD
RZ=0.188

COPCP
R==0.621

ROTCS
R*=0.756

numb er of sp ecies

CYCCS
RZ=0.468

1999-Iv 2000 -IV 2001-IV 2006-IV 2007 -IV 2009-IV 2009-V  2010IV  2010-V

— ROT CP BV LD — CCFCP
e ROT T8 — YR Foly. (ROT CF) Foly. (CLD}
Poly. (COFCE) Foly. (ROT C5) Foly. (CYC C8)

Figure 8. Structure of zooplankton groups duringngpseasons
larvae are recorded only in April of 1999 and 2@G0id

In spring seasons, rotifers showed a variation fromin May of 2009 and 2010. Cladocerans present a
11 species (2009, May) to 16 species (2001). Vdige minimum of 2 species in 2006 and a maximum of 8
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species in 2007 and 2009 (May). Copepods primarycampaigns, were recorded with 3 species and Cyclops
consumers had the maximum of 3 species in 67% ofhad the maximum number of species (3) in eight

samples and a minimum of 1 species in April 2009. campaigns (figure 8).

Rotifers secondary consumers, found only in 4
30
ROT CP
25
R2=0.204
20 - CLD CP
" R2=0.271
R
g 15 1
T COP CP
o R2=(.58
2 10 A
}é‘ ROT C3
2=
5 5 R2=0.733
CYCes
0 RE=0.225
1999-V1I 2000 VI 2001 VI 2006 -VIII 2007 -VIIl 2009-V1 2009-YII 2009VIIl 2010-VI 2010-VIl 2010-VII
I EOT CP I EYV LD . COPCP
B ROT CS I CVC CS s Pply. (ROT CF) = Foly. (CLD)

=———Puly. (COPCF) ==Log (ROTCS)

Paly. (CYCCE)

Figure 9. Structure of zooplankton groups duringsier seasons

In summer seasons rotifers showed a minimum

number of species in June 2009 (16) and a peak in

August 2010 (29). Cladocerans species vary from 5
(June 2009 and 2010) to 13 species (August 201®. T
other groups did not show significant variationsttie
species number (figure 9).

4. CONCLUSIONS

Research conducted during 1999-2010 in which
600 samples of zooplankton were collected from the
Danube River near the Cernavoda city, revealed:

1. The presence of 63 species (including nauplius

persistent species in the ecosystem. Hence it coeld
stated that the negative ecological influences hef t
Nuclear Power Plant over zooplankton populatiores ar
weak, reversible and they do not affect the stmattu
stability of the diversity.
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SECTION Il

ELECTRONICS, ELECTRONICAL ENGINEERING
AND COMPUTER SCIENCE
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STUDY OF COMPRESSIBLE FLUID FLOW THROUGH THE TURBOCOMPRES SOR
OF SUPERCHARGED DIESEL ENGINE USING VOLUME ELEMENTS METHOD

BURCIU SALVADORE - MUGUREL

“Dunarea de Jos” University of Galati, Romania

ABSTRACT

The author presents in the paper, the mathematicdel used to simulate fluid flow in unsteady regiamd 3D
geometry. Numerical calculation is done using tloeleh presented in the paper to flow through thbdaharger of
supercharged MB836Db diesel engine (maximum po®8rHP at 1320 rpm). Calculation program developed b
author was realized with personal subroutine; #reyplaced in software Phoenics and were obtaem@dnkable
results as are variations of pressure, densitpcitylcomponents, turbulent kinetic energy usinggdometryof the
flow turbocharger rotor channel and turbochargaorrchannel and diffuser with a part of outlet miher.

Keywords: Diesel supercharged; Phoenics software; Pressuieetc turbulent energy

1. INTRODUCTION 2 (p0)+ 0elpW)= 0 uv)-cp e B4 F +, =
Paper work includes the mathematical model which - i(pu_)+i(pu_u_)= 2 IRV I )|
permits the study and the simulation of the unstead a g e

flow of compressible fluid in generally, and aldoet
numerical calculation based on the volume elementsyhere: i - viscosity; B - gravitational forces; |F-

method. The computer programme was realized with th external body forces;  viscous forces not accounted

Phoenics software and personal subroutines; it ifgrm f o). ; ; .
. ) . or by ODOV/; T1; viscous stress tensor given by [5],[6]:
simulation of the unsteady flow in case of 3D getigne y (u ) T viseou given by [5],[6]

The paper includes graphic results in a varied form

obtained with the Photon software, for the variadiof | a2 oAy,
. . . i =\ —+—||—=u—1 =i,k (4)

pressure, density, velocity components, turbulémetic I & & )| 3" &

energy, using 3D geometry of the flow turbocharger

rotor channel and turbocharger rotor channel and

diffuser with a part of outlet chamber (spiral ctoar). - viscosity of fluid [6]:

2. MATHEMATICAL MODEL u=u)or u:asﬁ-l;sz%+§i , (5)
j i

Mathematical model includes equations of
conservation like as, energy, mass, momentum, alsovhere n ando are empirically values.
equation for turbulent flow, fluid acceleration aeguation - energy equation é =q;r =k ). [2],[5]:
of state for fluid. Is possible to write these dores using
a general form of the transport equation for vdgiab

14 AR
considered® (scalar variable) [2], considering a single E('Oq)+ H [(qu)_ 0tk.Da)+s, =

phase fluid: %(ph)+ 0 [(p\?h)z %(p)+ 0 Eﬂ\?p)+ 0 fk,0T) + rD(V)Sh
J 7 7
:>E(p¢)+;|(puu¢):x(r[‘§ij+sw:Daa"'so'(l) +z'“%+sh.

where: S - sourcey; - diffusion coefficient;V - vector of
velocity with y components;p - density of fluid.
On the basis general transport equation (1) resul
the following equations for the particular cases:
- equation of continuity (S=0®=1), [2],[3]:

where: k - thermal conductivity; t; viscous stress
¢ tensor; . du; - viscous heating term considered when
Yax;

the viscous stresses are large in compressiblesflow

- the total acceleration of the fluid in the abselu
P P 2 system, [10], [3]:
— / - N —_— — . - N 2
it + 0 [I(pv) 0;=> 7t + ox (pu,) o; (2

+WDDW+2@xW+@x(@xF)+%(@xF). (7)

2|2,
S

- momentum equation ¢ =V ;r = x), [2],[5],[10]: a=
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®- angular speed;w - the velocity in the relative
system;7 - the position vector in the absolute system;

- the thermal conductivity Kk=k(T); (8)
- density gas law as;, - P= * P, 9)
RT

p' - local static pressure defined relative tgs* p
According to the general transport Eq. (1) for
conserved scalar quantity, [2], [4], [10] we consider
that the value @ in turbulent flows is comprised of a

a

mean value and a fluctuating past= ®+ o', where
® - is the time averaged value df definided as:

J‘
A
0

If we consider that density fluctuations are
negligible and we use the average value obtainéichiz,
results:

(10)

Z[p¢>j+£[,bu_ &Jj Z, [pujb

The Eq.(11) is similar with Eq.(1), except thatleac
quantity is represented by its average value irtithe
new term ,u'o  represents the diffusion of varialste
due to the turbulent fluctuations.

The Reynolds  stresses
proportional to the mean velocity gradients, witte t
constant of proportionality being the turbulent
viscosity ; , [5],[2],[9]:

]+|5;+g; (11)

k2
S AL ET

Ay A2 Ay
+ 14 P 3
(13)

k - turbulent kinetic

ot U 5 My (12)

qu—,ok

where: 5y’ is used in Eg. 3;
energy;e - dissipation rate of k3, - variable Kronecker;

C, =0.085, empirically constants [8] .
The value of kg are obtained by conservation
equations similar to general transport Eq. (1)[9B[6]:

P X
—(puk) = X[UL D—J +G, - pe
i i k

0
(oK) +— ”
2
ﬂBd—gj+q£E[Gk—ngp%; (14)

S

{ue)=2 |
K\ 0. K
where: C,,C,, -- empirical constants;o,,0, --

“Prandtls” numbers governing the turbulent diffusiof
k and g; G -- rate of production of turbulent kinetic
energy , according [6], [4]:

|

G« =/1t[

%(pf)

_§'|m

duj Ju
+
IX X

Ju
IX

(15)
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3. THE NUMERICAL CALCULATION

The numerical solution for the system presented
(Eq. 1-9 and Eq. 12-15) is obtained using the velum
elements method, [12],[13], [2], method which irdzs
the following stages:

a) Divide the flow area into discrete control volumes
Fig. 1a (2D geometry), or Fig. 1b (3D geometryjngsa
curvilinear grid, [12], [13]; the volume divided tm
volume elements for flow geometry rotor channel is
presented in figure 2, and for flow geometry roamd
diffuser with part of outlet chamber is presentedigure

3 [11].

b) Integration of the equations on the individual tcoh
volumes to construct the algebraic equations for
unknown values (velocity, pressure, density, tuehtl
kinetic energy, the dissipation rate). The intdgratof
differential equations is represented using themjgnce
theorem:

J.%(pu)dv = J.puEdA- (16)

volumeV Area A

For example, for one dimensional unsteady fluid
flow, the equations system includes the differéntia
equation for continuity, momentum and a generic
transport equation for the conserved scalar vajdRl,

are assumed to bdg5], [11]:

17/4] +i o
o (pu)—O, 17)
J J __ o 2 A
(éll) +&(/1|u) _E+&|:“( j:|+ F» (18)
2 (po)+ 2 (pu0)= 2 (1 22 ), (19)

Using the divergence theorem above for integration

on the control volume Figure 1la, [11], [12] these
equations will become:
AAn +ouA )e_(mA)Wzo@Lﬁrl
th—tha th—tha ; (20)
+J—dy =0
(Iajzn :tpU)nil +JeUe —Jy Uy = _(pe ~ Pw )A+
n = tn-1 : (2]_)
| Bl =) oy - ) s
(pq))n _(pq))n—l +‘]eq)e_‘]wq)W =
th —tha , (22)
=[req’5_¢F’ FW¢P_¢WJA+S®
AXg AX,

where: the difference(t t,.1), is the time distance on the
time grid; (o @) -(0 o) . represents the difference
between the new value at the ' n

moment and fihe o
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value at 'n-1' moment.

¢) The numerical solution for the equations systém

shown components of velocity (U, V, W on X, vy, z
direction) on the border and on the middle in [m/s]

the unsteady fluid flow (Eq. 1-9 and Eq. 12-15) are density of the fluid in [kg/m3], superpressure Nih2],
obtained if applied, the method presented above tocinetic turbulent energy in the turbocharger ratoannel

construct the algebraic equations, on each conptane

of dimension I,J,K for the 3D geometry channel of
turbocharger rotor. Using the general form of eiquat
(22), the algebraic equation which must be solved f
any variable®, at each time ' n ', at point P, on each
surrounding point P may be written in geneaahf,
[5], [11]:

AP(DP:Z Ang Prng +So - (23)

NB

i i A TN—:_—-';
| ; i : | L
SR N A GO [ AR
! | Tw Ex e E%“
T
_|___|___1.___/%:____lv N
! | 1 [

1 ] s I
| | | |

SR I S ST G

./

Figure 1b - 3D

The computer program can calculate the values of

variables for fluid flow, such as pressure, compis®f
velocity, kinetic turbulent energy, density, disgipn
rate of turbulent energy, temperature, using theeRits
software and personal subroutinesAll details
(specifications) for the calculation model and swvit,
are given in [11], chapter 6.

4. RESULTS FOR NUMERICAL

SIMULATION OF NONSTATIONARY FLUID
FLOW, THROUGH THE TURBOCOMPRESSOR
VTR-200R, USED ON DIESEL SUPERCHARGED
MB-836Db

Paper presents graphical results [11], for unsteady
working conditions (around speed of 10000 rpm) of
turbocompressor VTR 200R of supercharged Diesel
engines MB836 Db, for the second period of times Ar
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(Fig. 4-8) and turbocharger rotor channel with ubgr
and a part of outlet chamber (spiral chamber) (&fj2);
Z direction is the rotation axis.

Figure 2 Grid of flow
geometry rotor

Figure 3 Grid of flow geometry

rotor and diffuser with part of outlet
chamhel

19
27
36
44
53
6z
i)
79
g7
96
184
113
122
138

Figure 4 Values of 'U
component of velocity on the
borde
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122
138
139

Figure 8 Values of 'U' component

Figure 5 Values of 'W'
component of velocity on the

borde of velocity on the middle
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i

Figure 11 Values of 'U' component of
velocity on the border

Figure 12 Values of 'W' component of
velocity on the border

5. CONCLUSIONS

Using the computer programme, which was realised
using Phoenics software and personal subroutines is

possible to achieve the grid for 3D complicatedwflo
zones, calculate and present on different graphssfo
the values of important parameters for the unstdachy
Paper includes graphic results in a varied fornaioled
with the Photon software, for the variations ofgmure,
density, velocity components, turbulent kinetic regye
using 3D geometry of the flow turbocharger rotor
channel and turbocharger rotor channel and diffustr

a part of spiral chamber. For this numerical siriofa
were added in [11] experimental results for pressur
velocity and temperature in case of the unsteaaly fh
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turbocompressoiNumerical simulation of unsteady flow
in turbocompressor, also allows the study of its
influences on turbocharged engine performance,
especially the influence on time response at dyaami
changes on operating mode.
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COMPUTER PROGRAM FOR THE SIMULATION OF HEAT RELEASE IN THE
INTERNAL COMBUSTION ENGINE CYLINDER

BURCIU SALVADORE - MUGUREL

“Dunarea de Jos” University of Galati, Romania

ABSTRACT

The paper deals with the mathematical model andpaben program for the simulation of heat release¢him
internal combustion engine cylinder, in the casd the heat addition is prescribed as functionrahk angle and the
calculation of dimensionless mass loss throughaylander - rings system. The mathematical modeluides the
differential equations for the pressure, work, Heas, mass loss and heat addition, prescribediragiéns of crank
angle. The computer program, writen using Mathledcedures, solves the equations system on the basisinge-
Kutta method 4/5. The paper includes in the firatpthe graphic results obtained using the coergqutogram.

Keywords: Heat release; Work; Pressure; Internal combustiogiee; Heat and mass loss.

7. INTRODUCTION m
c=—2. (5)
Within the processes of internal combustion m
engines, when the valves are shut, a part of nass i
transferred from the cylinder to the crankcasethsd 8. THE MODEL OF ENGINE PROCESS
the mass in the cylinders is no longer constanthis

- . . . The equation of heat addition due to combustion
conditions, the thermic equation of state is: q

and heat lost by the gases in the cylinder mugewri

1.dP,1.dv_1 dw 1 .dT _
= += == += , 1 dQ =Q,, [dx -dQ,, , 6
Pdd V d8 m dé T d& @) Q=Qn Rt ©)

where: @, - heat addition due to combustion process;

where: ! ) . . .
p, V, T - the thermic parameters of state for thgime X -a fur}(;t|on which deflne the relationship betwee
f|l,.lid,' heat addition on the engine cycle and the cranglea

1 e_

m - the instantaneous mass of load in the cylinder;
0 - the crank angle (& = 0°, the minimum volume is
Vo at dead center at piston stroke and the maximum
volume V; at@ = 180).

The first law of thermodynamics in differential

dbp - heat lost by the gases in the cylinder;
According to [1], [2] the function X is suggestext f
the sparking engines the following form:

form, applicable to an open system must write: x=£ #1_(:0{ ”[ﬂe‘es)}}ps x<1. ©)
2 a
mie, B vo, mim =9Q _p v _Tp % - LT
de dé dé de 2 where: 0 -- the instantaneous crank angle;
(@) 6 -- the angle of the combustion beginning;
0, -- duration of combustion;
where: _ with respect the condition:
Cv, G, - specific heat of fluid;
m , = the instantaneous leakage or blowby mass rate; 6,<0<6,+6,. (8)
w - the angular speed of engine shaft (of crank).
Eliminating dT/® between equation (1) and (2) According to [1], [2], it's possible to use
and known the adiabatic exponent of gass, yielés th another exponential relationship for the fiorctx =
following: x(6), in the following form:

P PV, yo1dQ yim, @3)

de V d¢ V dd win’ g-0)"
In equation (3) is used the equation of continuity X :l—ex;{—( 2 S] ] : 9)
for mass conservation: @
dm_ my
40 o (4) The heat loss to outside, according to the dedfiniti

It is possible to notice the ratio between the of the heat transfer coefficient, has the followiiogm

instantaneous blowby mass and entire mass in the [3]:

i d
cylinder. (ip =a (AT -T), (10)
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where:a -- heat transfer coefficient; Re= (i, + 1, ) D . 18
A -- surface area in contact with the gases; €= A, T, ' (18)

T, -- cylinder wall temperature;
If we use variables without dimension we can write
the following forms:

0O = Qin f:la - Qp
F?I.m/l, Tl’ P F?I.m/l
41,
aUl[EA"_ Doj 4,
Oy m P 4 (1
1Y D _ 0
fr-15)
p=ry=V.p-_L
Pl Vl lel

and consider the relationship for the wodk = PdV ,
equations (3) , (4), and (6) become:

i’: = dx [PV - y@P|
e

; (13)
46 PN, dQ  dé
&=E[@+ﬁm7)[E5EI\Z——T_pJ, (14)
d m
dn__Cim (15)
dé w

The value without dimension for the mass of gass,
witch represents the cylinder fluid load follow rfino
integration of eq. (15) with respect the form, [1]:

_cto+n)
m=-e @ (16)
where0 + Ttis the crank angle according to the duration
of cylinder process when valves are shut .

The value of C, represent the part of cylinderdflui
load which was lost through the system cylindeistgm
rings , expressed relatively .

In eq. (12) the heat add to the engine cycle is
represented by the expressi@rﬂj—z, which represents

the heat addition due to combustion process , varie
with cranck anglé®.
Refering to heat transfer coefficienty, from

cylinder gases to his wall [3], use the equation:

alD

Nu = =104 [Re%",

(17)

g

where: Nu and Re represent the Nusselt and Reynold
criterion , respectively :
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where:
m, =the flow air received in the cylinder;

m, = the flow fuel received in the cylinder;

A, =surface aria of top pistin;
Hg = the dynamical viscousty of gas.

9. THE MODEL OF THE COMPRESSOR
PROCESS

In case of compressor with piston, in eq. (1), the
expression for the heat addition due to combustion
process is non-existing, so that the system of¥).to
(15), becomes:

P yiﬂ+ W[ﬁ_+ﬁw)[6ﬂ—TpJ—ym, (19)
de \% m
a_ 5. 20)
AT
%—E[(Mﬁw) EG\%——'ij, (21)
an__cm
e (22)

For the expression of heat transfer coefficeenthe
Reynolds criterion becomes:

i, (D
A L

Re=

(23)
where: mg - the flow gas (frigorific agent) received in

cylinder, and the others have the significatiomfrthe
expressions before.

10. RESULTS FOR NUMERICAL SIMULATION
FOR INTERNAL COMBUSTION ENGINE

Further are shown some results which are obtained
following the programme [7], for the calculation of
differential system equations which includes the
equations for the pressure, work, heat lost anthttan
of mass, considering the values without dimensions,
the understanding that the forms for the functibthe
heat addition »{), due to combustion process, are those
which are in the paper .

The values considered aras:= 200 [rad/s]; ¢ =

0,8s%y=1,3; A=1/3,8;6=10; n=4;Q =206, =
40;65=-40;h=02;B=15T =12;
The efficiency calculated = 0,4358;

Figures 1 to 5 represent variations in, the pmessu
(Fig. 1 closed pressure diagram; Fig. 2 - opensores
diagram), the heat loss (Fig. 3), the work (Fig. ahd
the mass loss (Fig. 5), all depending on the aofle
rotation of the crankshaft



Constanta Maritime University Annals

edf XVI, Vol.23

70

pressure
P/P1 50 \

40 \
30

20 \\
10 The volume V/V.

ava
Hcvuo

\
\K

1 325 55 7.75 10

The 60 \

Figure 1 Closed Graph of P=P(V)

70

pressure

The © \
PIP1 50

o |
a
]
a1

L The angte teta[grd]
-180-120-60 0 60 120 180

Figure 2 The pressure diagram

tn

o
@
@

N

The angle teta[gn
-180-120-60 0 60 12C 18C

Figure 3 The heat lost diagram

97

1C

The wor
W/P1V1

4

RNl

The angle teta[grd]
60 12018

-4
-18U -120 -6l

Figure 4 The work diagram

0.995

The g g
variation
of mass

0.98

0.98

The a&g teta[grd]

-180-120-60 0 60 12018C

0.975

Figure 5 The diagram for variation of mass

11. CONCLUSIONS

The paper deals with the mathematical model for
the heat addition process due to the combusticthén
cylinder of engine on the understanding that thenfo
for the heat addition function &) is:

X :1—exp[—(9;‘95} } according to [1], model

which contains the differential equations for the
pressure, work, heat loss and variation of mass |,
functions variably with the anglé, considered values
are without dimensions. The paper presents graphs
which are obtained using the programme written in
Mathlab Software, using the 4/5 Runge - Kutta métho
Using calculation algorithm and the own
calculation computer program, depending on the tinpu
data specific to each internal combustion engine or



Constanta Maritime University Annals

edf XVI, Vol.23

compressor,
mechanical work, heat and mass loss closer totyeali
because it is used for the heat addition, an exg@ie
or trigonometric function such as those in relagitaups
(9) and (7).
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IT'S ROLE IN THE INTEGRATIVE SYSTEMIC APPROACH OF
MODERN ECONOMIC ORGANIZATION

DINU SIMONA
Constanta Maritime University, Romania
ABSTRACT

This study analyses two main aspects identifiettss challenges in implementing IT solutions ardviges for
modeling complex business processes: the incredsteyogeneity of architectural modeling languaged the new
guidelines regarding the production structures taeddecisional systems within the company. Anothepose of the
analysis is the approach as system of complex pseseof the economic activities within the econoanganization.
The defining characteristics of economic organtatin systemic approach are presenéed, based on the detailed
aspects, the relations between the two conceptsrmise and system are identifiednterprise is a system and
therefore is an organized group of elements thatact and displaproperties, behaviors and capabilities to achieve
one or more goals.

Keywords: Economic organization, theory of systems, systerigw, Information and Computing technologies,
Business Process Management

1. INTRODUCTION - the ontological perspectivaddresses the essence (the
nature of the system); system is described in its
Economic organization is a generic term denoting a globality, considering the relationships betwees it
company, a firm, an enterprise or an economic agentessential characteristics:
Etymologically, the word "organization" comes frahe - the composition its set of elements belonging to a
word of Greek origin "organon" which means tool or certain category: social, economic, etc; each etémas
instrument. Starting from the classical approachictv a set of associated attributes identifying theustatf the
considers that the organization is a tool to achiev element at a given time;
certain objectives, definitions in the researchriiture - the environment a set of elements of the same class,
converge towards certain organizational conceptsbut distinct from the set of component elements;
(cooperation, tasks, purposes, goals, objectiwebjch environmental elements are influenced by the corapbn
have established the basis for a new integratinextion: elements or influence the component elements.
the systemic approach. Ontological approach emphasizes both the
The concept of system plays an important roldlin a transformation of the relationships between compbne
scientific fields. It is a concept widely used; diverse elements and the relationship between the enseanile
applicative  valences provides researchers andthe environment.

practitioners an integrated approach that goesruktfre These transformations can be captured, most often,
specifics of a particular field of application, batso in mathematical equations. Thus one can achieve a
tools for developing models closer to reality. mathematical modeling of the system, which allows a

According to Keylighen & Joslyn [9] the theory of simulation of its operation in different circumstas, or
systems represents a transdisciplinary study of thean optimization of the operation under a particsketr of
abstract organization of the phenomena, indepenafent conditions [1].
their substance, their type or spatial and tempscale - the objectives govern the operation of the system
of existence. The theory investigates both theciplas and determines the orientation and adjustment stegy
common for all complex entities but also (usually actions depending on the disturbances occurred.
mathematical) the models that can be used for their - the finalities- relate to goods or services produced
description. Their definition captures the basioapts by the component elements and provided by the
of the systemic approach: unity, complexity, inetgm elements of the environment.
and interaction. - the structure- connections established between

In [4] the use of the concept of system in differe the component elements (subsystems) and between the
scientific disciplines focuses on two fundamental and the environment.

perspectives: namely the teleological perspectioe ( Within the system there are structures ranked in
functional) and the ontological perspective (or subsystems. Lower hierarchical levels can givedsa i
constructive): of how the system works and about its performances,

- the teleological perspectivaddresses the functions and while the components of the highest hierarchicaéle
the behavior of the system, without referring its can give information about the role of the systenits
operation mode. The operation and the system egnlut environment [ISO, 1999].

are interpreted by its objectives, according to dimas The decomposition into subsystems usually follows
pursued and which will influence its organizatiomda  two criteria:

future evolution.
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- ,goal analysis criteria;
- ,behaviour analysiscriteria

The two approaches, the teleological and
ontological, are complementary, both of which are
relevant to the design and analysis of complexesyst

2. ECONOMIC ORGANIZATION - SYSTEMIC
VIEW

Modern economic organization
connected to environmental processes,
reflected in the company's relationships with thinal

is dynamically

feedback provides correlation of the system evoluti
against planned objectives, allowing organizing the
activities to achieve and maintain a desired leskl
outputs in order to achieve the proposed finalithis
kind of interaction occurs both between the orgatinin
(regarded as unitary system) and the environment, a
well as within sub-components. Their functional
autonomy and their own mechanisms of transformation
and tuning, allow organizations to react at pewtidns
that occur in the subsystems with which are

connectioninterconnected.

The economic organization is therefore an organic

environment, the company being conceived as an opersystem, dynamic and capable of adaptation.

system having permanent exchanges with
environment through its informational and material
flows. These flows are affected by a combination of
aspects and featuresnpredictable dynamic, congestion,
nonlinear effects and interactions, heterogenddayal
damages or disruptions, etsuch matters are attributes
of the complexity of the systemnmhich becomes hard to
describe, difficult to optimize and often very dtfilt to
control in real time.

According to Powell et al. [14], business processeslarge number

strongly influence product quality and customer

the

Also, the systemic and integrative approach of
economic organization allows its examination inntgr
of relations with the external environment but aiso
terms of interactions between its component subgyst
Using this integrated approach for the managemént o
data, people and processes allows the transformafio
IT resources into competitive advantages for the
company.

Thus, it is a complex system that brings together
of subsystems between complexes
interactions occurAccording to Pavard & Dugdale [12],

satisfaction,both aspects being of great importance in a ,a complex system is a system for which it is d@ifft, if

free and competitive market.

not impossible to reduce the number of parameters o

To be competitive, an organization must respond to characterizing variables without losing its essdnti

current opportunities, to changes that occur owvee,tto
challenges, risks and limitations of the external

global functional properties”.
The emergence is probably the most interesting

environment through a process of double adaptation:property of a complex system. According to Kaufmann

internal - in relation to the objectives and exétrnin

[8] the whole has properties that its separate amapts

relation to the environment. Changes in the externa do not have: the emerging collective properties. A

environment affect the inputs in the system, which,
turn, will affect the internal processes of tramsfation,
and finally the outputs.

complex system and capable of adaptation is called
complex adaptive system. Complex adaptive systems a
composed of a large number of components based on

Homeostasis defined first by W. B. Cannon as the self-organization and coevolution, each tendingaas

relative stability of the human body or the tendenc
towards stability in an attempt to survive in atilesand
destabilizing environment, has proved its usefidreasd
applicability in the study of the enterprise asyatem
organized in a changing context. Thus, stabilitgegn
as a limitation of changes allowed over the vadabl
considered as critically important (control varidjl for
the individuality of the system, so that the systasna
whole remains unchanged in time.

To analyze the stability of the company, those
variables that should be maintained in a relatiwgtible
state must be identified. Their selection depenmishe
nature of the enterprise and on its relations wkternal

a higher degree of performance, but at the same tim
acting in accordance with the rules and in the exindf
the relationships with the other components and tie
external environment. Bennett & Bennett [2]
highlights several features of the organizatioated as
a complex adaptive system:

- organizational intelligence: competitive intedliuce,
facilitating innovation and acquisition of new
knowledge, adapting and responding quickly to ned a
unexpected situations;

- selectivity and filtering the input informatioroming
from external environment;

- permeable boundaries for the flows of matter,rgye

environment. Once identified, one should define the and information;

acceptable limits for these variables, the factirat
maintain their stability, the changing trends idféed in

- flexibility in choosing the means and ways ofiact in
defining fundamental goals and outlook on the fitaf

the past and how they were rejected by the factorsthe organization;

resistant to changes. Whenever a modification tiffgc
the desired state (or the stationary state) ofébpective
variable is detected, a corrective action (in otddsring

closer the variable to the desired state) is pevéak.

By comparing the actual value of the output
variable with its desired value, it results an ertioat
involves making a correction by changing the inputas
to produce an output close to the desired valube- t
feedback mechanism. As a specific form of inteoacti

- knowledge centering in order to achieve superior
organizational performance.

Learning as theoretical premise is the consequence
of increasing the role and necessity of knowledgéaiw
the organization. The organization becomes a system
with self-learning capacity, with specific learning
processes performed at individual or group level or
throughout the entire organization. This perspecis
reflected in the concept of "knowledge transfer'lchhis

between the system and the external environmeat, th closely related to innovation: innovation occurs by
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sharing common experiences between organizatioas or
the level of the component units.

Viewed in the light of its components and in
relation to other entities in the external enviramt)
organization acquires individuality as an admiiste
organizational system. Enterprises are economies)s
with different levels of complexity, with structwe

3. IT CHALLENGES IN MODELING COMPLEX
BUSINESS PROCESSES

Summarizing the main opinions in the literature, we
distinguish two challenges in modeling complex
business processes:

1) The new economic, technological and social

reflecting business size and scope of activity andenvironment requires the companies’ transition total

functionalities oriented towards goals: strateg®5(
years), tactical (1-2 years) and operative (hodssy;s).
Thereby determining the place, the
interdependence between structural and functiongs$ u

rethinking of the organizational working mode [5ih
order to achieve competitiveness, to enable unsacgs

role and thetime reduction and for overall optimization of the

product, new guidance on production structures, new

of the organization, one establishes a hierarchy ofdecision systems and ways of organizing and magagin

relationships between components.

Another concept of systemic theory is aggregation,
as a form of assembling subsystems which make up a

system. The existence of multiple subsystems within
system helps system to survive under the conditains
failure of one or more sub-components, while inc¢hse
of a monolithic (consisting of one sub-system)s twill
not survive to the failure of the single componehthe

activities within the company have emerged:

- The concept of "Lean Manufacturing"
Compared to the traditional system, this concept
focuses on continuous improvement of processes.

A definition that captures the essence of this
concept would be: a business system that enabkes th
organization and management of product development,
of operations and relationship with suppliers and

system. The organization may be considered as arcustomers, that requires less human effort, lesgesp

aggregation of people; these, in turn, are aggeelgat

less capital and less time to manufacture prodwits

units (departments or services); these units can bdess defects, addressed to well identified customer

aggregated in economic units, etc. At the entegpris
level, the homeostasis mechanism ensures
functioning of constituent subsystems (economids,ni

departments and people) in accordance with company

standards, so the company maintains its indivithuali
Along with aggregation, specialization

(differentiation) is the "strategic approach of wmo

threats" [19]. Specialization refers to the concaign of

a certain influence on some level that may affgstesn

stability.

Aggregation and specialization are complementary

and antagonistic approaches. In the system shauld b
balance between socialization and aggregation:llif a
subsystems are identical, they could compensat®ne
influence, the rest of the system remaining vulbkra
The company is composed of specialized departnients
customer relationships, relationships with distiis,
relations with investors, etc. Each such departnocent

desires, compared to the mass production system

thefwww.lean.org].

The five principles of this concept are:
- designing of entire value chain;
- defining value depending on the way of perception
of customers;

- the plurality of production targets and adjusting
production to customer requirements;

- time management for achieving outputs;

- continuous improvement.

- The agile production

According to Sterman [6] the change is the most
important constant of modern times. As a responske
unpredictable changes in the business environment,
enterprises must be able to reconfigure, by rennoglel
their activity depending on the opportunities aaddrds
identified.

Agility and flexibility are concepts sometimes used

be seen as a specialization for a certain influence synonymously, but distinguished by the degree of
Specialization of a department of the company for predictability. If flexibility is reflected in endimng

adjusting a type of influence involves loss in Hislity
of adjusting other influences.

Equifinality is another feature of the enterpfigem
systemic perspective. In analogy to the fact thatfinal
state of a system can be reached starting frorardifit
initial states, in different ways, equifinality poiple
involves possibility to meet targets through diffier
alternatives of combining enterprise resourcesngusi
different deployment options. Since there is naglgin
"best way" to achieve the targets, finality could b
analyzed according to:

- the degree of fulfilment of the objectives anukt
actual result obtained (system
effectiveness is an attribute of the quality andssential
for outsourced results;

- the amount of resources needed to achieve the

objectives, on this effectiveness (system efficy@nbow
to minimize resources and to eliminate losses
important for the system.
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effectiveness);

companies to respond to a variety of customer
requirements, agility is the ability to adapt to
unpredictable changes in the external economic
environment.

In [15] the two concepts are related on the bakis o
two criteria:

- Productivity: the ability to use and optimize
company resources;

- Effectiveness: the ability to select and impleinen
strategies and market opportunities in order temene
future perspectives of the company.

It follows that each company must implement both
paradigms to achieve performance, within an
equilibrium that would enable success.

- The holonic enterprise
Holonic manufacturing systems relies on the
concept of "holon" proposed in [11] (as a combimraf

isthe Greek word "holos" - a whole and the suffix"™en
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from particle, neutron) to describe the organizataf
biological and social systems.

The idea was later introduced in the industrial
context: contrary to traditional hierarchical syste a
holonic system is a decentralized system wherédatsles

are assigned and performed through the exchange of

information and by coordination between system
entities. The holonic manufacturing system integgall
production activities, from orders registrationerththe

closely with their suppliers as well as with their
customers [20]. The rising importance of Informatio
and Computing Technologies within organizations has
led to new models for handling partnerships in
organizational practice.

An important consequence is the development of
virtual organizations or virtual enterprises. Th@ncept

is the result of developments in the last two desaaf

the Internet-based adaptive technologies for eAegsi

design, production and marketing. Holons representand the of the globalization phenomenon that detesg

entities both physical and logical: industrial miaeiy,
production  processes, production
schedules, etc.

Each holon combines a lot of own skills, with Kill
of the partners, to achieve its own objectives tube
of the system as a whole. Each holon can be decsetdpo
into other holons, these in their turn further
decomposing, which allows to reduce the compleafty
the system.

Evolutionary approaches, especially Genetic
Algorithms are used in the specialized literatuoe t
determine the optimal holonic structure. Such exaryp

departments,

the orientation of the current business environment
development.

In general terms, a virtual enterprise ,is an atlia
of separate firms (that function autonomously),
interconnected, customer oriented, and acting hagdb
take advantage of a market opportunity; when theketa
opportunity arises, the potential partners are imgetnd
negotiating through the information infrastructutbg
virtual enterprise is created, the manufacturiracpsses
are started and the product is completed; when the
opportunity is exhausted or a new market opponunit
occurs, the virtual enterprise can be reconfigued so

the fuzzy-genetic approach presented in [17], thaton until its mission is fulfilled and is finally siéolved”

clusters the entities of a holonic enterprise iroptimal
holonic structure, dynamically configured. The exmn

of the system is achieved through interactions with
external systems, selected by a genetic seardkgjrao
that the organizational structure of the new system
better than the one before the evolutionary process

- The fractal enterprise

In [18] a new organizational structure - the fracta
enterprise is proposed, which consists in a sétacfals
- units acting independently and having well-dedine
performance objectives. These objectives are faaho
overall, common objective.

“A fractal information system has properties offsel
similarity at different scales, self organizatiogoal-
orientation, dynamics and vitality” [10]. Self-silaiity
is the ability of system components to produce laimi
outputs from similar inputs, using different proaess
and internal structures.

Dynamics is the property of adaptation to
environmental  changes, independent  of  the
organizational structure and self-organization e t
ability of fractals to choose their own way of stiuring
and performing tasks within the process, optimaltly,
applying appropriate methods.

Fractal enterprise as a system is characterizea by
non-linear evolution, due to unpredictable chantes
characterize partners, environment and
processes. It is customer-oriented
orientation based on specialized functions).

An important feature of the fractal enterprisehis t
ability of fractals to communicate information vibe

internal transformations
(abandoningadaptation and processing organizational informatio

6]

The current body of literature offers many others
definitions of virtual organization. For exampleyrBe et
al. [3] define a virtual enterprise as “a temporary
network of independent companies suppliers,
customers, and even rivals — linked by information
technology to share skills, costs, and access ® on
another’s markets (...) which will have neither cahtr
office nor organization chart, no hierarchy and no
vertical integration “.

The formation of the virtual enterprise is suppdrte
by providing decision support to select the beattef
partners for a specific virtual enterprise [13]. Mging
of such dynamic configurations in an effective and
efficient way aims for accomplish client’s demarasl
expectations at high proficiency.

2) Another important IT challenge in modeling
business processes concerns the formal languagés us
in systems modeling. These are characterized tbyay
growing level of heterogeneity and very few have th
semantic power to describe a wide variety of system
that are dedicated to different fields of applicati The
researches in this domain have shown that it carb@o
identified a single modelthere is no an appropriate
business solution for all companid¢bat would produce
optimal performance in all situation®rganizational
require the construction, analysis,

using various technologies and searching for new
solutions and models.
The need for formal semantics in modeling business

communication system and to cooperate in order toprocesses has led to a new generation of methmhsal
execute processes in parallel, to achieve the samemethods, where concepts related to processes are

purpose. This parallelism enables flexibility artallisy
to react to rapid changes in the environment,
characteristics that define the fractal enterpritaity.

- The virtual enterprise

Customer requests for more complex products andadministrative

for improved services have led to a reduction afdpict
lead times and to a pressure on companies to cateper
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rigorously and precisely defined so they can bdyaed
and tested mathematically.

Hofacker & Vetschera [7] propose an approach
based on mathematical formalisms for building
processes: activities, resources,
constraints that define the domain - the limitstioé
process and the set of objective functions corneding
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to different economic objectives established foe th
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MODELLING OF PNEUMATIC CONVEYING SYSTEMS

DUMITRESCU GABRIELA - SIMONA
Technological High School “Gaudeamus”,Contanta, Raia

ABSTRACT

Technological pneumatic conveying systems are dedrto convey materials from one place to anotlyer b
various phases of the production process. For ebeanmading/unloading materials (grain) using rajwand sea
transport, pneumatic dispatch tube installationsiotunnel container transport, supplying comtarsplants with smut
coal, etc.The system is energy saving, offeringrées of advantages, such as: it is facile todiious technological
processes, it protects the conveyed material fromagnination, without affecting the outer envirommet is easy to
handle and it has automation possibilities and #lsdlows the conveying of flammable and explosmaterials, in
which case noble gases closed systems should de use

Keywords: conveying, pneumatic, grain, algorythm, modellipggssure.

1. INTRODUCTION 4 — Vertical pipe 2;
5 — Flexible tube pipe;
Pneumatic conveying is based on the principle of 6 — Elbow;
driving material solid particles by an air stream o 7 — Horizontal pipe 1;
another gas which is travelling through a pipelatea 8 — Cup packing 2;
certain velocity. This type of installations canngey 9 — Horizontal pipe 2;

solid materials of very low granularity: wheat, ecpoats, 10 - Cyclone dust separator;
barley, ash, slag, cement, wood splinters, sawdust11 — Lock (seed cells rotor).
cellulose, etc. Initial data

The material is conveyed on horizontal, vertical or 1) Installation features:
inclined planes, over a distance of 350-400 mts atral Parts:

maximum height of 45 mts. a) Suction headb;~0.625[m] / ©,~0.450[m], suction
hose lengthg=1.360[m]
2. PAPER CONTENTS b) Vertical conveying pipeline 1:0,=0.450 [m];
1;=8.210 [m]
2.1. Modelling Program Algorythm c) Vertical conveying pipeline 2:®, =0.470[m];
1,=11.666 [m]

d) Vertical flexible tube 30;=0.470[m]; k=2.100[m]

e) Elbow at 90°: 0.430[m] x 0.350[mM}=0.750[m]

f) Horizontal pipe 1®,,=0.500[m]; 1L,=8.000[m]

g) Horizontal pipe 2®,,~0.520 [m]; b=9.460[m]

h) Cyclone dust separatdi=0.200[m]; hcil=4.000 [m];
hcon=1.400[m];

®e = 0.800 [m]

Lechiv = 41.546 [m]

Q = 250 + 350[t/h] pneumatic conveying installation
flow

N — pump output ratio

2) Material features:

a = 17 +20 cereal seeds coefficient;

Y = 0,23 — bearing coefficient depending on the shap

% = | an \ and nature of the spheric particle bearing area;
R ( @ﬂ—m—rﬁ

B = 2-10° + 5- 10° coefficient (increases by granularity)

=

f - E[ﬂ R 7 = teava orizontela 1 K = 0.57 shape coefficient — elongated shape with
i 2 - teswa verticala 1 8 — mansen stansare 2 :
o, Ao 37 moneen sty 3, ieeva orzaniac 2 irregular 3surface (table 1) _
5 tcova fub Mesbil 11 — ecluza {rotor alveole) d’ = 4-10°[m] equivalent diameter of the particle;

6 — cot

va = 1.2 [kg/ni] specific air weight;

vym = 700+850[kg/m| specific material weight — for
grain;

M = 7.1+12.6[kg/kg] material concentration.

Output data:

1. Total pressure loss in the pneumatic conveying
installation.

2. Pump drive engine power.

Figure 1. Suction pneumatic conveying
installation of Agigea [8]
Valid calculation diagram: Autocad drawing
1 - Suction head;
2 — Vertical pipe 1;
3 — Cup packing;
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Table 1 [2]

Particle shape k
- sphere 1,0
- round shape with irregular 0,64
surface
- elongated shape with irregulal 057
surface '
- flattened shape 045

2.1.1. Calculation of pressure loss in Agigea
installation diagram

By analysing of length/diameter ratios [8] it has
been found that all pipes fit the theory of shapefines.
Important observation:

The calculation of pressure losses is mandatory,
because the formula of fan (blower) power includes

IlhtOIII.
The formula of total pressure loss is:

hot = hd + h/ + (hfv)amestec_'— (hcola)amestec+ aCCH + (hH )ameste[:mmkio]

1)
or
cot cc N
R =R TR, +(pfv)amestét(p a)amestah pé1 H +(n-|)ames|}ﬁf :P%
1)
where:

hg, pg - dynamic pressure drop due to the acceleration
air-cereal mix from zero velocity to conveying v&ity;

hy, py — static pressure drop due to level difference (on
the vertical side);

(th) amestec v(pfv)amestec_ pressure loss by Conveyed
material friction;

(h*°D amestee (P Wamestec— Pressure loss in the ascending
elbow;

hy?, p®° — pressure
horizontal side;
(hr)amestee (PH)amestec— Pressure loss by material friction
inside horizontal pipelines.

The increase off by 5...10% is recommended in
case of suction pneumatic conveying installations i
order to compensate additional pressure losses of
unpredictable or unquantifiable nature.

In addition to the cereal acceleration calculatibe,
pressure loss caused by the suction head shouldals
added, in case the lower end of the pipeline isvigen
with a suction head.

— a B’i Qm (Vm _Vam) 2
hd_fd’zg e IN/m?] @)

loss for acceleration on the

in which:

&=2 for the suction in which the air suddenly reache
zero velocity and then also suddenly accelerates to
velocity "v,"

- specific air weight

N
Va=120—]
m

v, — air velocity [m/s];
Vanr= 0 — mix velocity upon pipeline inlet.

According to Table 2, it is recommended that the
optimal air speed inside vertical and horizontalgtines
ranges between 26 and 30 m/s, in case of a caaffici
k=0.2.

Table 2[2]
Vopt Value of K
Material p n insid(;/%rtical inside
[kg/m?] [ka/kg] o horizontal Sections of . )
pipelines pipelines horizontal and Forrér&tage sFt? LS;CZIT%\Tvg
vertical pipelines group
Dirt sﬂgtsa”d 2600 0.8-1.0 13 15 0.7 1p 2p2
Broken clay 2400 0.8-1. 1h 17 ol6 1.0 2.2
Wood sawdust 250-300 0.1-0.5 21-23 21-2p 1la
and chips
Casfﬂirr?gé steell  7300-7800 0.8-1.4 1 28 08 o4 J0
Coal dust 900-100( 1.0 7 15 1]0 1.0 -
Cotton - 0.2-0.5 17 18 152p - -
Wool 0.2-0.5 17 18 1.5-2.] N -
Wheat 7.1-12.6 26-30 26-3 0.p - -
Splinters 0.2-0.3 22 22 14 - -
vy = 30 m/s is considered. The immediate result é&s th v 98
s . ; : _Vy _98_
proportionality ratio between the air velocity and L=— =30 033 3)
V

floating velocity which for wheat is:
9,8 [ m/s] = .
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This is where the delicate issue of determining the
air flow required for conveying a certain wheat dsee
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flow and the average travelling velocity of the mix
through pipelines comes in;,ym/s].

We define “gravimetrical dosing coefficient
(concentration)" and we take into account its datien
with the allowable driving air velocity ¥ (which does
not clog the pipelines):

Q
H==" @)
Q.
Table 3[8
v [m/s] 26 28 30 32
M 7.1 9.6 12.6 15.6

On the other hand, in case of an inlet diameter

of 0.45 mts, it results an air flow of:

kN
Qa =Va DA\: Ij/a EBG|:T:| )

where:

A\::

2
D" 1 and D = 0.45 [m]

By considering an actual

coefficient of p =10, it results:

2
Q, =12 [f% [BO[B6 = 2060{%\'}

gravimetrical

If we consider u=12 (up to the technical clogging
limit), it results

Qm max = 247.212 kN/h.

Given such circumstances, the definition of the
sliding factor becomes necessary.

According to [8] in case of vertical conveying, it is
necessary that the sliding factor reaches loweuegal
than 0.5, in case of large grains (of wheat), ideomot
to excessively increase the mix concentration antdg
the installation.

(6)

Adopting s=0,4 => y = 18 [m/s] V,=0.

Introducing all these values in the relation (2= p
7706,4 [N/M].

As the material velocity is slower than the air
velocity, the mix concentration in regimen (gravinwal
dosing coefficient) is different than the initial
concentration and is reached depending on thenglidi
factors with the relation:

Vv
/[*:L:’ugi 7
1-s Vi,
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Result:

M= 10[3?_—2 =1667

Consequently, the loss of pressure due to the
material vertical conveying shall be:

N
Py =0, 9L, EE“ H* (1—%H EEF} (8)
s
m
Py = 0.12[‘(—93}
m

981
L,=1.36 + 8.21 + 11.666 + 2.10=23.34 [m]
Result: p = 478.7653 [N/r.

m

The linear loss by air friction in the three veatic
pipelines shall be:

r, My N
—, =0, | —
d, ’ d; 3}[”‘2}

9)

pf —y Vza[Erlu]_l_
va =), B—U—
20y \d, *

where:

v=1.2[N/nf]; va= 30[m/s]; g = 9.81[mf;

ry, fz, I3 — roughness;

r;=0.025; = 0.025; 5= 0.030;

d; = 0.45[m]; ¢ = 0.47 [m]; d = 0.47 [m];

;= 1.36+8.21= 9.57 [m]zl= 11.666 [m]; 4= 2.1 [m].
Result: .= 378.2204 [N/rfi.

k1=0.2
The loss of pressure by conveyed material friction
shall be:

f —
(p V)amestec_ P va (1+ kl l:'u) (10)

( Y f V)amestec = 113466[ N/ m2]

In order to calculate the pressure loss and méateria
velocity in the ascending elbow, we survey the alctu
pressure upon upon the elbow inlet:

(11)

pCOti = patm - pd - R/ _(R/f)amestec

Pam = 101325 [Pa] = 101325 [NAjr= 101325 [kg/m-3
Pq = 7706.4[N/m]

pv = 478.7653 [N/l

(P "V)amestee 1134.66 [N/
Result  ”=92005.17 [N/m]

The specific air weight upon the elbow inlet shall
be:
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cot __ pi
ya - ya Gp_ (12)
co 200517 N
R

The air velocity upon the elbow inlet shall be:

P

VASESVA o= (13)
P
v, =3003208325 _ 33038gm/ g
9200E17

The pressure loss in the elbow (for air) shall be:

COt COt
| cot — EP COt (14)
where:
§=0.11
1=0.75, with R = 1 m (elbow length)
cot coty 2
Rf Z&D}_a an ) (15)
d 29
R, = 0025D'I. .0896[B3.0389 _ 3.2245%
0.47 2[9.81 m
P = 9.087{%}
m
(D5 fsec™ P+ K, T) (16)

(P.%") amesec= 9.0871{1+ 0.2[10) = 27.261{%}

The loss of velocity of the mix is determined bg th
iterative solution of the equation:

(Va _Vmcot) /1 m Vmcot
v 2 gED

p

~B=0

17

which leads to the solution for the material vefpcipon
entering the bend

Ve = 226 [—Tﬂ
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The material velocity upon outlet shall be:

cot cot - fm@
Y/ (&

me

= Vi (18)

where:
fn =0.36 friction coefficient for wheat (naturabpk).

0 =90° =1.57 (90° angle pipe).
% =226 % = 22606 = 1352{9}
S

Loss of pressure for horizontal acceleration:

CC - Qm EQVm _Vme)
gLA
where:

Qm=206 [kN/h]; w,=22.6 [m/s]; v,e= 13.52 [m/s];

Py (19)

¢, = 269.8807 [N/rfi
Loss by air friction inside the horizontal pipeline

shall be:
2 H H
ya*ﬁlaWa |7 +| 2
2y (d": d":

where : y = 33.0389 [m/s];
1,"=8 [m]; I, = 9.46]m];
d." = 0.5[m]; @" = 0.52 [m];

Py = 486957{%}

Loss by material friction inside horizontal pipam
shall be:

pac

aer

(20)

P = p*n [L+ K, ) (21)

Py*"=1460.8731 [N/
Consequently, total losses shall be of:
Pot= 10321.4 [N/

2.1.2. The input power

The input power [5] of the suction pneumatic
conveying installations may be set consideringlihsic
mechanical work performed by an Av air flow passing
through the conveying pipeline from pressyseto
pressure + dp.

dL = Avdp

Total mechanical work consistent with the passiognf
pressurgy top is:

L= JEAvdp

Po
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V=V, Pa
p
result:
P
L= Avapaj'@ =Q.p, In*?
Po P pa
because p= ~100000[N/r, result :
L =10000®), |n%0+htot [Nm/s]  (22)
10000(

in which: Q is the air flow (at atmospheric pressure)
used for conveying.

In case of suction pneumatic
installations, the analogue process shall be obddliry:
L =10000®", In—£00000 [Nm/s] (23)
100000~ h,,
Q=%
Q.= 20601 [N/h]
Q'a=20601/1.2 = 17167.5[N/h]
L =51932J]
Pump driving engine power shall be of:
P= kzL [kW] (24)
10°n

in which:n is the pump output ratio;

k = 1,1 — a coefficient which considers lossesank lof
sealing.

Result: P =714kW]

conveying
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3.  CONCLUSIONS

Inside the pipelines, the conveyed material behaves
differently than the driving air, especially due &
heavier weight. The forces exerted upon the pasticl
(friction against the pipeline walls, impact betwee
particles, centrifuge force, weight, resistanceraving
forward, etc) cause materiadcceleration or slowing
down, so that in order to maintain the velocityuieed

for conveying, additional energy consumption is
necessary.
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FACTORIAL ANALYSIS AND PRINCIPAL COMPONENT ANALYSIS FOR
MEASURED VALUES OF SQUIRREL CAGE INDUCTION MOTOR’S PARAMETERS

NUTU CATALIN - SILVIU
Constanta Maritime University, Romania
ABSTRACT

The paper is concerned with the principal comporemdlysis and factor analysis of data for threespha
asynchronous electrical machines of 300 W. Therebsgedata which are to be used in both analysitrereneasured
values of: torque (M), rotation speed (n), voltéde and current (1).

Keywords: principal component analysis, factor analysis, mead parameters, squirrel cage induction motor.

1. INTRODUCTION 2. FACTORIAL ANALYSIS AND PRINCIPAL
COMPONENT ANALYSIS FOR MEASURED
The considered motor is a three phase VALUES OF SQUIRELL CAGE INDUCTION
asynchronous motor of 300W, with squirrel-cage moto MOTOR’'S PARAMETERS
This motor is put into operation first using a star

configuration and afterwards a delta configuration. 2.1 Tables of measured values of the parameters to
The motor is then braked down to its nominal speed be analyzed

using the brake mode ,torque control’. Using an 2.2 Line plots of the parameters measured

ammeter and a voltmeter the phase variables Uphase 2.3 Principal component and factor analysis atad
Iphase are measured at the same time. The measurezhd biplots for the principal component and factor
values are to be analyzed and interpreted usimgipal analysis & scree plots and interpretation of result

component analysis and factor analysis.
2.1 Tables of measured values of the parameters tonhlyzed

Table 1. Measured values of M, n, U, | for the stamfiguration

Torque — M (Nm) Rotation Voltage: Current:
speed — n (1/min) Uphase — U (V) Iphase — | (A)

0.0 3000 225 0.15

0.1 2910 225 0.21

0.3 2830 224 0.31

0.5 2720 224 0.44

0.7 2570 225 0.59

0.9 2270 225 0.87

Table 2. Measured values of M, n, U, | for the @elbnfiguration

Torque — M (Nm) Rotatioq Voltage: Current:
speed — n (1/min) Uphase — U (V) Iphase — | (A)

0.0 2975 225 0.49

0.5 2919 225 0.61

1.0 2847 225 0.82

1.5 2752 225 1.15

2.0 2605 225 1.58

2.5 2320 223 2.24

Visualizing the data in the Table 1 and Table 2 the The characteristics corresponding to data from&abl
following conclusions can be made: and Table 2 are presented in the following figures:
- in star configuration the phase current is lower
- a delta configuration offers a better
speed/torque ratio as compared to star
configuration
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2.2 Line plots of parameters measured

Line Plot of n

3000
210
2900
2800
2700
£ 2600 70
2500
2400

2300

3

2200

T T T
0.3 0.5 0.7
M

T
0.1

Figure 1 Rotation speed/ Torque characteristictar
configuration

Line Plotof n

3000 75

219

2900

2800

2700

2600

2500

2400

2300

T T T
1.0 15 2.0

M

2.3 Principal component and factor analysis of datal
biplots for the principal component and factor ayss
& scree plots and interpretation of results

Principal Component Analysis and Factor Analysis
— are two different methods, both intended to redihe
number of original variables. While the principal
component analysis gives the directions with thigdst
variation of the data, factor analysis method reduthe
number of original variables to fewer variablesmea
factors, using the correlations between the origina
variables.

Both methods are using the singular value

decomposition of the correlation matrix associateith
the original variables.

Principal Component Analysis: M, n, U, | for star
configuration

Eigenanalysis of the Correlation Matrix

Figure 2 Rotation speed/ Torque characteristiclédta

configuration

Line Plotof U, I

250

200+

150+

Data

100+

50

Figure 3 Voltage and current depending on torgue f

star configuration

Line Plotof U, I

250

200+

1504

Data

100

0.61 0.82 115 1.58

224
0 - ———F———F———@———a

T T T T T T
0.0 0.5 1.0 15 2.0 25

Eigenvalue | 2.9896| 0.9888| 0.0208 0.0008
Proportion | 0.747 0.247 0.005 0.00d
Cumulative | 0.747 0.995 1.000 1.00d
Variable PC1 PC2
M 0.568 -0.146
n -0.577 0.009
U 0.105 0.989
| 0.578 -0.027
Biplotof M, ..., I
1.0 M
0.5+ [ .
go.m E .
S
E 05
3
.1.0<
154 , ,. , . .
2 -1 0 1 2 3
First Component

Figure 5 Biplot for principal component analysistar
configuration

Factor Analysis: M, n, U, | for star configuration

Principal Component Factor Analysis of the Corielat
Matrix

Unrotated Factor Loadings

Figure 4 Voltage and current depending on torque fo

delta configuration

Variable | Factorl | Factor2
M 0.983| -0.145
n -0.997 0.009
U 0.181 0.983
I 0.999| -0.027
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Variance 2.9896| 0.9888| 3.9784
% Var 0.747 0.247 0.995
Factor Score Coefficients
Variable |Factorl | Factor2

M 0.329| -0.147

n -0.333 0.009

U 0.061 0.994

I 0.334| -0.027

Biplotof M, ..., I

U

0.5 []

0.0 e

-0.54

Second Factor

T T T T T
-1.0 -0.5 0.0 0.5 1.0
First Factor

T
15

Figure 6 Biplot for factor analysis - star configtion

Principal Component Analysis: M, n, U, | for delta

configuration

Eigenanalysis of the Correlation Matrix

Eigenvalue | 3.6184| 0.3690| 0.0123 0.000
Proportion | 0.905 0.092 0.003| 0.00¢
Cumulative | 0.905 0.997 1.000 1.00(
Variable PC1 PC2
M -0.496 -0.528
n 0.525 0.058
U 0.453 -0.832
| -0.522 -0.162
Biplotof M, ..., I
0.504 ‘ °
- 0.254 ()
é 0.004 1 4
g -0.254 " u
E -0.50 o
-0.754
-1.001, . . . ° . .
-4 -3 -2 -1 0 1 2
First Component

Figure 7 Biplot for principal component analysidelta

configuration
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Factor Analysis: M, n, U, | for delta configuration

Principal Component Factor Analysis of the Corielat
Matrix

Unrotated Factor Loadings

Variable | Factorl | Factor2
M -0.944 -0.321
n 0.999 0.036
U 0.862 -0.505
| -0.993 -0.098
Variance 3.6184| 0.3690| 3.9874
% Var 0.905 0.092 0.997
Factor Score Coefficients
Variable | Factorl | Factor2
M -0.261 -0.869
n 0.276 0.096
U 0.238 -1.369
| -0.274 -0.266
Biplotof M, ..., I
1.04 ° °
0.5+ °
g 0.0 1 4
: : -
§ -0.5 Y
-1.0q ‘
-1.5 °
20 15 10 05 00 05 10
First Factor

Figure 8 Biplot for factor analysis - delta configtion

Performing Principal Component Analysis and
Factor Analysis on the available data, the obtained
results can be interpreted as follows:

- for the star configuration, the first two compats
respectively the first two factors explain 99,5% tbé
total variation, where the first component/factaplains
74,7% of the total variation and the second
component/factor explains 24,7% of the total véoiat

- for the delta configuration, the first two comgos,
respectively the first two factors explain 99,7% tbé
total variation, where the first component/factgplains
90,5% of the total variation and the second
component/factor explains 9,2% of the total vaoiati

The corresponding scree plots for the star
configuration and for delta configuration are:
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Scree Plotof M, ..., I
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Figure 9 Scree plot for component/factor analysisr
configuration

Scree Plotof M, ..., I

Eigenvalue

T T

2 3
Component Number/ Factor number

=
]

Figure 10 Scree plot for component/factor analysis
delta configuration

Taking into account that the higher the
component/factor loading the more important the
variable to the component is, it can be concludhed for
the star configuration the variables M, n and | éav
approximately the same significance to the first
component/factor,
lower significance for that component/factor.

For the delta configuration the variables M, n,lU,
have approximately the same significance to thst fir
component/factor, while to the second componeritfac
the variables U and M have a much higher signifiean
than the other two variables n and |.

The component/factor scores are calculated for each

of the six recordings (for both — star and delta
configuration) using the Z-transformed matrix ofeth

data in each case and the values of the principal

components/factor score coefficients. Now lookihtha
biplots for star configuration and delta configizatthe

while the variable U has a much

3. CONCLUSIONS

The number of the four analyzed variables: torque
(M), rotation speed (n), phase voltage (U) and ehas
current (I) can be reduced using the proposed
multivariate methods — principal component analgsid
factor analysis.

The components/factors explaining 99,5% (star
configuration), respectively 99,7% (delta configion)
of the total amount of the variation of data are finst
two components/factors, so the number of variabtes
be reduced to only two factors.

Although very useful for explaining the
relationships between the data and for simplifaati
reasons, this reduction of the number of the vée@b
produces a certain loss of information. The obthine
components are orthogonal.
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STATISTICAL PROCESS CONTROL APPLIED IN ANALYSIS OF DEFECTS IN
ASYNCHRONOUS ELECTRICAL MACHINES

NUTU CATALIN - SILVIU
Constanta Maritime University Romania
ABSTRACT

The paper refers to defects recorded for asyncluetectrical motors. The aim of the paper is toctede about
the quality of the production process of the asyoicbus electrical machines using the statisticat@ss control.

The main objective of statistical process contsala find and conclude about the abnormalitiehé groduction
processes, using statistical tools of analysis @mdrol, the so called quality control charts. Bocertain measured
quality characteristic, analyzing the correspondingtrol chart of that characteristic, one can amhe about the fact
whether the respective process is getting out@ftmtrol or it is under control. These conclusiares made using the
so called control limits — LCL and UCL (lower angper control limit).

Keywords: statistical process control, three-sigma analys@jtrol charts, asynchronous electrical machine.

1. INTRODUCTION
2. STATISTICAL PROCESS CONTROL

The paper is using the data referring to defects in APPLIED IN ANALYSIS OF DEFECTS IN
electrical machines, namely defects in asynchronousASYNCHRONOUS ELECTRICAL
electrical motors of 0,37 kW nominal power, recatde MACHINES
by a main Romanian fabricant of electrical machines
Based on these data and using the statistical ggoce 2.1 Table of the data used
control theory the corresponding p-control chart is 2.2 Calculations made on data
represented. 2.3 Representation of the p-charts

The statistical process control is based on theethr 2.4 Interpretation of results
sigma () theory, a statistical tool used for analysis,
control and improvement of production processes.

2.1 Table of the data used:

Table 2. Monthly defects as per type of defect réed for asynchronous electrical motors

Luna | Luna | Luna | Luna | Luna | Luna | Luna | Luna | Luna | Luna | Luna | Luna
Type of defect

1 2 3 4 5 6 7 8 9 10 | 11 | 12
Electric 235 | 223 | 313| 225 262 319 309 236 321 207 36 226
punctures
_ Phase 71 | 74 | 64| 84| 49| 92| 74/ 70 138 135 114 111
Interru ptlon
Asymmetiic | o> | 75 | 75 | 39| e8| 125 137 69 12f 165 96  1L0
currents

Eccentricity 286 300 376 344 371 377 373 278 37877 3 465 331

Bearing noise 79 103 92 59 76 87 114 70 126 07 96 3 |2
Electromagnetic

37 44 20 12 6 46 43 39 43 3] 27 26

noise

Other defects 0 23| 22| 37 20 19 30 20 D 71 58 P8
Totalnumber | oo |\ g5 | 962| goo| 872 1065 1080 773 1428 1173 12125 85
of defects

Total number
of tested 15064| 18616| 22957| 20562| 23942| 25141| 24360| 18277| 25556| 23054| 24511| 18118
motors
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2.2 Calculations made on data:

The theory used with regard to the presented data,
based on the binomial distribution, is the theofype
charts (where p-chart stands for percent-defecthaat).

In order to represent the p-charts related to Hia ttom
Table 1, and then to conclude about the presente
results, one has to calculate the mean proportion
defective (p), the standard error of the proport{&)

and the upper and lower control limits of the chart

(UCL and LCL).

The formulas used in order to do these calculations

UCL, LCL=p#3, /P1=P)

— 3)

n

Where n stands for sample size of the tested motors

Using the above formulas, it follows the calculated
Ovalues of the proportion p,3JCL and LCL.

Taking into account that the sample sizes are
different (total numbers of motors monthly tested)
follows that the § values and consequently the values
of UCL and LCL are depending on the sample sizas, f
each month of recorded defects and recorded tested
motors.

Figure 1 p-Chart for Monthly Defective Motors

are: .
The calculated value of mean proportion of
; defective motors is according to formula (1):
Total no. defective motors )
= I r ; (1) p = 11532/260158 = 0,044327.
Total no. tested motors The following table comprises the rest of the
calculated statistical number values.
1-p
S, =4/P ; 2)
n
Table 2 Statistical numbers calculated for thel tmianthly defective motors
Statistical Luna 1 Luna Luna Luna Luna Luna Luna Luna Luna Luna Luna Luna
number 2 3 4 5 6 7 8 9 10 11 12
Defective
motors 0.051115 | 0.04523| 0.041904 0.0389D7 0.036421 0.04236.044335| 0.042294 0.044138 0.050881 0.049447 7091
percent
S
(Setfr‘grdgfrd 0.001677 | 0.001509 0.001358 0.001485 0.00133  0.@120.001319| 0.001522 0.001247 0.001356 0.001315 1BIW
proportion)
LCL
éfﬂf’& 0.039296 | 0.03980] 0.040252 0.0400R1 0.040836 03M(40.040371| 0.03976 0.040445 0.04026  0.040B83  BMH3I9
limit)
UCL
gﬁfﬂ 0.049358 | 0.048853 0.048402 0.048633 0.048318 0A14$20.048283| 0.048894 0.0481T9 0.048494  0.048271 48011
limit)
2.3 Representation of p-Charts:
P Chart of Monthly Defective Motors P Chart of Punctures
0.0525- 0.0164
1 N 1
0.0500+ 1 UCL=0.015272
UCL=0.04891 0.0154
0.0475+
0.0144
3 c
£ 004507 P=0.04433 2
£ =0 £ 0.0131 5
% 0.04251 % $=0.012769
& T 0.0121
0.04004 LCL=0.03974
1 0.0114
0.03754
; oot0] e e S e S P T
00350‘ T T T T T T T T T T T T : T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
Sample Sample
Tests performed with unequal sample sizes Tests performed with unequal sample sizes
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P Chart of Phase interruption P Chart of Asymmetric currents
1 1
0.006- 1 0.007-
UCL=0.005544 1
0.0061 UCL=0.005939
0.005-
8 5 0.005
t = t _
S 0.0041 P=0.004117 g P=0.004455
& £ 0.004
0:0033 0.003 { LCL=0.002971
h LCL=0.002690
0.0024 : 0.002 :
—t T —t——T——T—T——
i 2 3 4 5 6 7 8 9 10 11 12 i 2 3 4 5 6 7 8 9 10 11 12
Sample Sample
Tests performed with unequal sample sizes Tests performed with unequal sample sizes
Figure 3 p-Chart for Phase interruption defects Figure 4 p-Chart for Asymmetric currents
P Chart for Eccentricity Defects P Chart for Bearing noise
0.020 0.006
1
0.0191 1 UCL=0.019187 UCL=0.005323
0.005-
0.018
s S 0.004 P=
-‘g 0.017 B .‘g P=0.003928
g P=0.016359 3
g o6 £ 0.003
0.0154 LCL=0.002534
0.002
0.014
e e S e O P E )
e S S T S ! S S D
i 2 3 4 5 6 7 8 9 10 11 12 1 4 5 6 7 8 9 10 11 12
Sample Sample
Tests performed with unequal sample sizes Tests performed with unequal sample sizes

Figure 5 p-Chart for Eccentricity defects igufe 6 p-Chart for Bearing noise
P Chart for Electromagnetic noise P Chart for Other defects
0.0025{& 0.0035-]
UCL=0.002282 o ;
0.00204
0.00254 |
§ 0.0015 P TLED 5 0.0020 UCL=0.002052
P ’ B
E‘ §- 0.00154
& 0.0010- & P=0.001261
0.00104
LCL=0.000593
0.00054 1 0.00054 LCL=0.000470
e i . S
i 2 3 4 5 6 7 8 9 10 11 12 1 4 5 6 7 8 9 10 11 12
Sample Sample
Tests performed with unequal sample sizes Tests performed with unequal sample sizes
Figure 7 p-Chart for Electromagnetic noise Figure 8 p-Chart for Other defects

2.4 Interpretation of results:
As it can be seen from the charts, each of the

The charts are presenting the results recorded inpresented p-charts shows two distinct regions:

each line of the Tablel, corresponding to each type « an area situated between the lower control line
recorded defect: electric puncture, phase inteiwopt and upper control line, regarded as the region
asymmetric currents, eccentricity, bearing noise, of acceptability of the process, where the

electromagnetic noise and other defects. The Table2 process is said to be “in control”

summarizes the values of statistic numbers calkedilgr e a second area situated outside the above
the aggregate number of defects. acceptability region of the process, where the

process is said to be “out of control”.
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With direct reference in this respect, the appiorat
Knowing the evolution of the process summarized of Statistical Process Control and another usefiallity
by these charts, one can analyze and improve tltedfo =~ assurance methods requires additionally to knoveedg
control” situations occurred in the past, or in esth also the data recorded through years of obsenstion
words, one can “control” the process, that is whbee Only based on historical data, much of the statisti
general name of the methods proposed in the 1980’s numbers have sense and can be determined in direct
the American Walter Andrew Shewhart comes from, connection with the sample sizes and used sucdkyssfu

namely statistical process control. This applies especially for this presented area of
statistical quality and process control, where, for
3. CONCLUSIONS example the coefficients for the lower and uppenrtics

lines for mean and range charts, are only knowdirgct
The Statistical Process Control theory appliechent  connection with the respective industry and strgngl
present paper presents and represents only onkeof t depend on the analyzed sample sizes.
possible applications of this theory, the most Although initially by Walter A. Shewhart
appropriated approach of the available productiatad discovered, the application and utility of the thes
recorded during an year by a Romanian fabricant of methods were thoroughly and fully understood, fobt

electrical machines. all, by the Japanese who borrowed the methods glurin
With regard to the available data are many aspectstheir industry reconstruction after the second davhr.
to be discussed: They successfully applied and substantially impdotre

The calculations from the paper and consequently methods of quality control and completed them waighv
the charts presented are using as p-line, the latdci  concepts through their representants such as Kaouru
value of the percent defective, out of the datalalvie Ishikawa or Genichi Taguchi.
for the electrical motors (as presented in Tablel).

The application of the SPC could be also made for4. REFERENCES
another value of p. This another value of p, deiteing
another p-line and consequently another “in-control [1]. HOWARD D., The basics of statistical process
region” in our charts, which would be more adequate control and process behaviour chartimgblished by
use, would be the targeted value of proportion of Mangement-NewStyle, 2003
defective motors. [2]. DIEGO TLAPA-MENDOZA, JORGE LIMON-

This p-value could be known for the electrical ROMERO, YOLANDA BAEZ-LOPES: Process
machines industry of the respective country and of improvement: The Six-Sigma Approach
course substantially depends on the performanddeof [3]. JORGE MEZA-JIMENEZ, MIQUEL
respective country’s industry. ESCAMILLA-LOPEZ, RICARDO

This idea leads us to another important idea LLAMAS-CABELLO: Statistical Process Control: A
regarding the issue of Quality, that is the “higtaf Vital Tool for Quality Assurance
recorded data”. Unfortunately, for the recent higtof [4]. W. HAERDLE,L. SIMAR, Applied Multivariate
the Romanian industry, where in the central-planed Statistical Analysis, Second Editiokditura Springer-
economy more important was the quantity and little Verlag Berlin 2007
attention was paid to the quality in the past seven[5]. BACIVAROV I|., BACIVAROV A., TIPLICA T.,
decades, there were very few data in respect of thengineria calitatii. Initiere in Metodele TaguchiQuality
quality recorded. Engineering. Initiation into Taguchi’'s methods),

This approach give us an additional explanation of Euroqualrom, 1996
the poor performance of Romanian industry which
unfortunately is lacking besides important knowlkedg
also important quality data, as compared to thetewes
industries.
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CONFIGURABLE RADIO FOR ELECTRIC ARC LOCATING

L2MIREL PAUN, *RAZVAN TAMAS, ION MARGHESCU
YUniversity POLITEHNICA of Bucharest, Romarfi@pnstanta Maritime University, Romania
ABSTRACT

This paper presents two configurable radio implegat@ms for an Electric Arc locator system. The eloy of the
work lies in the application of the Software Radiod Software Defined Radio architecture and telenamcation
specific signal processing algorithms for the fiefdenergy generation and transmission. The adgergéthe proposed
solution compared to other current implementatisnghe improved flexibility and adaptability to veawms working
conditions provided by the configurable radio aggte The experimental results prove that the pregeystems are
able to locate electric arc sources with reasonablauracy even in the presence of multiple narr@amdbradio
interferers.

Keywords: Angle-of-arrival (AoA) estimation, Electric Arc, fBeare Radio, Software Defined Radio (SDR).

1. INTRODUCTION frequencies requires a highly adaptive, software-
intensive system. In conclusion, the most natural

Electric arc faults are a major concern for the approach for remote arc locating operating in teia
modern, renewable electricity generation and domain is the configurable radio architecture.
transmission systems [1-2]. The heat generatedhby t
arc can melt conductor insulations and trigger an2. PROPOSED SYSTEMS
electrical fire with disastrous consequences. Bpoase
to this situation, several approaches for detectind In order to simulate the electric arc faults the
locating arc generating faults have been explo@d [ experimental setup depicted in Figure 1 was coatgdi
Among these, the most economically attractive gmhst
are the contactless, remote sensing approachebgeps w
require minimal installation and maintenance costs. ’_

Several principles can be employed for __ -* ;
implementing contactless, remote sensing of eteairt switch Oscillator Spark
discharges. These devices can operate in the &coust * =y T Gap
domain, using the sound waves emitted by the digeha L
[4], as well as in the electromagnetic spectruningis
visible or infrared light emitted by the plasmadttiarge Figure 1 Electric arc generator
or the radio frequency waves radiated by the cotadsic
carrying the arc current [5-8]. The spark gap consists of two sharp copper elessrod

This paper addresses the arc fault localizatiachén  separated by air. The length of the conductors
radio frequency domain. The novelty of the proposed connecting the spark gap to the induction coibiswd 75
systems is the employment of configurable radio cm. This setup simulates high-voltage (in the ranfe
architectures like the Software Radio and the Saréw  several kV) AC arcs by using an induction coil énivby
Defined Radio and the use of specific signal preiogs  a battery powered oscillator. The electric arcseapp
algorithms operating in the frequency domain, irspi  across the spark gap. The electromagnetic waves are
from the telecommunications field. radiated by the conductors connecting the sparktgap

Although radio direction finding is a well known  the induction coil which behave as a loop antenna.
application in radio technology, the unique

characteristics exhibited by the electric arcs mega 2.1 The Software Radio implementation

specialized, customized approach. It has been wéder

that the spectral content of a discharge dependhen Our first attempt to implement a configurable radio
length and geometry of the conductors carryingat®  arc locator embodies the most software-intensive
current [9]. As a consequence, the dominant freguen architecture, named the Software Radio. Because the
of the generated radio signal varies from an oerwe  gjgital domain extends to the output of the antenarad

to another, making the classical, non-configurable )| the signal processing is performed in the

and locate an electric arc the radio receiver babet  the maximum flexibility.

particularly frequency-agile. Moreover, an arc kocas The block diagram of the Software Radio arc
intended to  work in industrial environment, |ocator is depicted in Figure 2.
characterized by a high level of electromagnetic The two wide-band antennas connect directly to the

signals that occur in a random manner at randomgscilloscope. As in all Software Radios the ensiignal
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processing is performed in the digital domain, ls t
case, on the computer.

Digitizer -
Digital Storage Oscilloscope

=

Arc Source

Figure 2 Software Radio arc locator — block diagram

Figure 3 presents the practical implementation of
the proposed hardware.

Figure 3 Software Radio arc locator — practical
implementation

The antennas used in this configuration are Vivaldi

antennas selected for their wide-band and ease of

fabrication [10].

On the software side, the proposed angle-of-arrival
algorithm is borrowed from the telecommunications
field, where it was successfully applied for dirent
finding of spread-spectrum signals [11-14]. This
algorithm is a variation of the classical crossrefation
direction-finding (CCDF) method, operating in the
frequency domain instead of the time domain. The
choice for the frequency domain is motivated byl#wi
of resolution in the time domain, due to the reduce
available sampling rates of the current digitizers.

The fundamental idea behind this algorithm is the
property of the Cross-Spectral Density (CSD) funrti
of providing the phase-shift between the two input
signals. This property can be easily highlighted by
computing the CSD as the Fourier Transform of the
Cross-Correlation of the two signals, which can be

120

further expanded as the product between the Fourier
transform of the first signal and the complex cgajie
of the Fourier transform of the second signal cdlews:

CSD(f) = X1(fyconj[X2(f)] =

= IXL(f)HX2(f)| - &1 7% (1)

where X(f) is the Fourier Transform of x(t) amfdits
corresponding phase.

If the input signals of the CSD are the outputshef
two antennas of the arc locating system, the pliaSe;
0,, is related to the angle-of-arrival of the radiawe
emitted by the discharge. In this case, the inaden
angleg is found as:

A

ﬂD)

¢ = sin*(® 2)

-
-

where0 is the phase of the CSD at a frequency where the
amplitude of the arc signal is high enough to pleva
good signal-to-noise rati, is the free space wavelength
at that frequency and D is the distance betweervtbe
receiving antennas. Equation (2) assumes a fat-fiel
scenario; the arc source is placed far enough thenarc
locating system that allows the waves impinging the
antenna doublet to be treated as plane waves.

Figure 4 shows the amplitude and phase of the CSD
for the signals acquired by the locating systemmite
arc generator is placed at a bearing df 15

Ideally, the phase of the CSD should be a line
passing through the origin of the coordinate syst&itin

a slope equal to 7241t, where At is the time delay
between the two acquired signals which, ideallyyudth
be delayed replicas one of the other.

However, the phase is linear only in the vicinify o
the dominant frequency, where the magnitude of the
CSD is high enough.

Cross-Spectral Density
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Figure 4 Cross-Spectral Density of the two antenna
signals, arc source at%5
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The explanation is the fact that the signal-to-@ois oscillator signals for both channels are derivexnfithe
ratio (SNR) is sufficient to provide a correct phas same on-board reference oscillator by using two
indication only in the dominant frequency regiontoé fractional-N synthesizers. Hence, after each retune
discharge, highlighted by markers in figure 4. @lgs random phase offset between the two channels wgllio

the selected region, the noise over imposes ositmal [15].
in such a manner that the phase indication is ptecu This random phase offset has to be measured and
beyond acceptability. compensated in order to implement the direction-of-

This observation indicates that the magnitude ef th arrival algorithm. For this purpose, a narrow bdré
CSD should be used as a plausibility indicator lef t transmitter placed at’(bearing is used as a calibration
phase value. As a consequence, the locating dlgorit source and a phase compensation algorithm corteets
should contain the following stages: phase offset continuously.

Stage A Compute the CSD of the two received
signals.

Stage B Determine the frequency domain where
the magnitude of the CSD is above a certain thidsho
that ensures a sufficient SNR, so that the phase
indication is reliable.

Stage C Estimate the angle-of-arrival by using
Equation (2) and averaging the result over the whol
frequency domain obtained in stage B.

Despite the obvious advantages exhibited by the
Software Radio architecture presented above, engrgi
from the flexibility and adaptability provided bye
signal processing being performed entirely in thgtal
domain it suffers from a major drawback, origingtin
the limitations of current available hardware. Téek of
digitizers fast enough to sample the signal diyeei
high frequencies and the high cost of the requfeed
signal processors makes this architecture impractioc
real-time operation.

Figure 6 Software Defined Radio (SDR) arc locator —
practical implementation

Figure 7 depicts the time-domain representation of
the complex 1/Q signals acquired during an eledric.
The signals were previously filtered in order tonghate
the calibration signal, used for phase-shift consption.
Both channels of the TVRX2 board are configured to
receive on a central frequency of 80 MHz and antzM
bandwidth. Antennas are separated by a distandenof
The discharge is clearly visible in the centre bé t
selected time scale.

2.2 The Software Radio implementation

In order to circumvent aforementioned limitatioas,
second system was implemented, using a less seftwar
intensive configurable architecture, the so called 1
Software Defined Radio (SDR). The core of this seco
arc locator is an ETTUS RESEARCH USRP N200
development platform fitted with a TVRX2 RF
daughterboard. This configuration provides two inpu
channels, each channel connected to a Vivaldi type , , , ,
aerial. The other components of the proposed syatem A i i ' i
the RF transmitter acting as a calibration soune a ' " Time (ms) '
computer, as depicted in Figure 5 and Figure 6. Channel 2

1] PO S S VI S—
Host : : :
Computer : ‘ j

ANT2

Channel 1

Inphase
Quadrature H

Amplitude

Inphase
Quadrature H

Amplitude

§ i ; i i

L2 ANT 0 0.05 01 0.15 0.2 0.25
Time (ms)

/ Figure 7 Time-domain representation of the arcalign
L1 both channels
L1=12

ANTL
The first step of the proposed locating algorittem i

Figure 5 Software Defined Radio (SDR) arc locator — t0 perform the discrete short-time Fourier transior
block diagram (STFT) of the two received signals. The discret&B1s

defined as follows:

The TVRX2 board provides two down-converter _
chains, implementing a low-IF architecture. Thealoc STFT{X[n]}(t, ®) = X, x[n] win —t]e7¥®  (3)
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where 3, is the free space wavelength at an angular

where w[n] is a window function. frequency®w and D is the distance between the two
The next step is to compute the cross-spectrogranreceiving antennas. Equation (8) assumes a fat-fiel
(CS) of the two channels using relation 4. scenario; the arc source is placed far enough thenarc
locating system as the waves impinging the antenna
CS{ch1[n], ch2[n]}t, ®) = doublet might be treated as plane waves.
= |STFT{ch1[n]}| [STFT{ch2[n]}| (4) Ideally, (w) should have the same value for all the

frequencies. Unfortunately, the presence of peatiohs

alters these values. It is, however, possible t@inba

Cross-spectrogram of the two channels reasonably accurate estimation of the angle-of-airby
12 - ; ' o computing the weighted mean of these values:

i e ) Wias)]
EaWiw)

(9)

qﬁ =
where W) is the weighting function.

The weights should be a sort of plausibility
: : coefficients, one for each frequency. We found that
-~ G5 o e < satisfactory results are obtained by using the Reak
78 i \ Average Power Ratio (PAPR) values at each frequency
} as weighting coefficients. In this case, & (can be
computed as:

Frequency (MH:)

bl

005 T : G156 02 _ CS{chi[n].cha[al}(tpmay, w)
() W(o) = E [cS{chi[nlchz[nl}(z, w]] (10)

Figure 8 Cross-spectrogram of the two channels
By analyzing the cross-spectrogram depicted in where E denotes the expectation operator or mdae.va
Figure 8, it becomes clear that the arc generategla
band signal indicated by the vertical line at teatce of

the time scale. The cross-spectrogram also shows th
presence of narrow-band interferers, the horizdiriab
cantered on 77, 78.5 and 83.4 MHz. The blue line

centered on 80.1 MHz is the filtered frequency band 3. EXPERIMENTAL RESULTS
around the calibration signal, used for compengattie
phase-shift between the two channels, as explaimed
[15].

This algorithm is a refined version of the angle-of
arrival estimation algorithm used in the SoftwaradR®
system, presented in the first part of this paper.

In order to validate the proposed implementations
several tests were performed with the arc souraeepl
at the bearings shown in Figure 9.

The next step of the algorithm locates the moment
where the power of the arc discharge reaches its

maximum by finding thet that maximizes the ' \ ] X
expression: 43y <
Tpmax = arg max; P() (5) -60 L=3m 60
where
-75 75
P(t) = ¥ C5{ch1[n],ch2[n]}{T, w) (6)
. . = ANT2Y . YaNT! %
Now, we compute the phase offset in radiahs, Locating o diibihscalin
between the two received arc signals: system R
0(w) = angle[STFT{ch1[n]}§zmes, ®)] - Figure 9 Arc source locations
-angle[STFT{ch2[n]}¢zmzx, ©)] (7

Table 1 summarizes the results issued from the
The angle-of-arrival of the radio wave emitted by experiments performed with the first, Software Radi
the discharge,p, which is the angle between the (SR)implementation.
direction of the arc source and the normal to thterana
array, is found as: Table 1. Results for the SR implementation

o(w) = sin'{6(w) 22] ®8)
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True angle | Estimated angle | Absolute error

[°] [°] [°]
-45 -39.55 5.45
-30 -33.28 3.28
-15 -16.71 1.71

0 6.62 6.62

15 17.27 2.27

30 23.45 6.55

45 52.23 7.23
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4. CONCLUSIONS
This paper presents two configurable radio

implementations for locating electric arc faultusies
within power generation and transport related areas

The mean absolute error of the estimated angle-of-

arrival for both implementations is approximately 4
degrees.

Although  seductive, the Software Radio
architecture proves still difficult to implementalto the
limitations of current hardware, especially theklaaf
high speed digitizers.

On the other hand, the Software Defined Radio
architecture, as the one employed by the USRPopiatf
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decent price.
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SIMULATION REACTOR POWER CONTROL OF CANDU 600

lVENESCUBOGDAN, 2JURIAN MARIANA
L2The Institute of Nuclear Research, Pitesti, Romania
ABSTRACT

Present paper shows the evaluation of the perfazenahthe 3-D modal synthesis based reactor kimetidel in a
closed-loop environment in a MATLAB/SIMULINK basd®eactor Regulating System (RRS) simulation platfofm
notable advantage of the 3-D model is the levalethils that it can reveal as compared to the esupbint kinetic
model. Using the developed RRS simulation platfotine, reactor internal behaviours can be revealethguoad-
following tests. The test results are also benckethagainst measurements from an existing (CANDdWey plant. It
can be concluded that the 3-D reactor model prasloeme realistic view of the core neutron flux disition, which is
closer to the real plant measurements than that fiocoupled point kinetic model. It is also showatt through a
vectorization process, the computational load ef 3HD model is comparable with that of the 14-zooepled point
kinetic model. Furthermore, the developed Graphitsdr Interface (GUI) software package for RRS anptntation
represents a user friendly and independent apjalicanvironment for education. training and indastatilizations.

Keywords: Reactor Regulating System, Graphical User Interfatatlab.

earthquake (DBE) intensity. The reliability of tR&RS is
1. INTRODUCTION also very important. However, the RRS is not rezpliio

be functional under conditions associated with ss-of-
The reactor regulating system, as a part of theative Coolant Accident (LOCA), such as high temperature.
plant control system, directly controls the reagtower,
and sets it either to an operator-allocated poeepsint
(Alternate Mode) or to the power level required to

Thermal Power Flux Power

—s

maintain certain steam pressure in the steam gemera g

e . . . L. Pover S
(Normal Mode) _[1]. Sp_eqlflcally, it includes input s byt mm‘l
sensors, a collection of Digital Control ComputecC) Routne _

\ Reactor Power Setpoint

(from steam generator pressure
control or manual input)

control logicsis, represented in Figure 1.

Parameters

programs, reactivity control devices and the relate ﬁ

The main functions of the RRS are to: \
1. Automatically control the reactor bulk power tte
power set point between 10-6 FPU and 1.0 FPU at a

controlled rate. This is called bulk (global) cartr —

2. Maintain the neutron flux distribution close i3 eg.

nominal design shape, so that the reactor can beatgul ; =N

at the full power without violating channel and dien ‘ i
power limits. This indicates the spatial (differiaft e %‘—:

control. Steam Generators

3. Insert or withdraw reactivity devices at a colied

rate to maintain reactivity balance in the coreeSeé Figure 1 CANDU RRS block modules [2]
reactivity devices compensate for the reactivitpre humidity or radiation.

due to variations in Xenon concentration, fuel bupn
moderator poison concentration, and refueling ésfec
etc.

4. Monitor some important plant parameters and cedu
power quickly when any parameter exceeds the limit.
Parameter limits may be specified for economic or
safety-related issues.

2. MATLAB/SIMULINK simulation platform of
the RRS

MATLAB/SIMULINK software environment has
facilitated the simulation of the CANDU RRS. Sirmar
research mainly focuses on the reactor power gimoet-
5. Withdraw shutoff rods automatically when theptri regulatmg, a 5|mpl_|f|ed block d'agra”_‘ of the (.:ANDU
channels have been reset following a reactor trip o RRS, wh|ch_conta|_ns the most fl_mct_lonal routined an
SDS1. control algorithms, is represented in Fig. 2.

Furthermore, as a safety-related system, the RRS
also meets the requirements for preventing loss of
regulation (LOR). The frequency of LOR must be@s |
as possible. The RRS also is required to preverR b®
any seismic event of intensity up to design basis

125



Constanta Maritime University Annals

Year XVI, Vol.23

-
Adjuster Rods
Liquid Zone Controllers

¥ Mechanical CnnImFAbsarbers}
N S

Demand Power
Routine

| Reacivity Devices
Control Algorithms
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Reactor Regulaing System (RRS)

Figure 2 Block diagram of RRS in CANDU reactors
2.1 Matrix and vector representation

MATLAB/SIMULINK
convenient environment

software
to

provides
perform the

a
matrix

operations, such that the entire RRS system can be

simulated in a matrix form. The idea is to deconepos

every module/routine of the RRS, express all the
principles by mathematic equations, and write the

equations to the criteria matrix form. Then thetwafe
chooses the appropriate synthetic internal funstioom
the SIMULINK library to develop each block, which

measurement and calibration, demand power and power
error calculation, control algorithms and mechahnica
characteristics of liquid zone controllers, adjusteds
absorbers, and the

and mechanical control

dynamic system.

reactor

Figure 4 MATLAB/SIMULINK simulation platform forte
CANDU (RRS)

2.2 Simulations of power maneuvering operations

In this study, power maneuvering test scenarios

represents the mathematic model of the RRS' modulehave been simulated. The reactor power setpoint is

and finally connects all the blocks, compiles thand
performs simulations. A necessary procedure befuge
simulation is that the initialization of all the naaneters
involved in the simulation is required. For dynamic
simulations, steady-state authorization also needse
assessed.

reduced gradually from 1.0 FPU to 0.9 FPU at a ofte
0.1 FPU/s. The reactor bulk power control undes thi
command is illustrated in Fig. 5. For comparison
purposes, the response from the coupled point ikinet
model is also included. As far as the bulk power is
concerned, the simulation results show clearly bwih

It has been established that the basic functions ofmodels can achieve the load following requirements
the RRS are to maintain reactor power and rate ofsuccessfully. The local enlargements of Fig. Sstliate

change in power at specified setpoints (bulk cdhtro
and to maintain the reactor power distribution shap
close to its nominal design shape (spatial conttbi

use of stable feedback controls based on neutron fl

accomplishes these functions. Fig. 3 shows a block

diagram of the flux control loop for bulk power ¢oi.

Reactivity
Harth

Volume Tn
(ompartuents

Actual Flow 10 or fron

Valve Lift

flective  Denanded

Power Error— Yalve Lift Conpartients

Reaetivity

Ou

Flug Veastrenents

und Callbration

Oy
Figure 3 Block diagram of a flux bulk control loop

2.2.Efficient implementation of the RRS simulation
Platform

A CANDU RRS simulation platform established by
MATLAB/SIMULINK is illustrated in Fig. 4. As shown,
main control routines and devices are simulated,
including reactor neutron and thermal power
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that both the overshoot and the steady-state efrtre
modal synthesis model are close to those of thpledu

1 T T

I i
- Power Setpoint
Modal Synthesis
— — — — Point Kinetic

0.98 ] 1

0.98|

reactor bulk power (FPU)

300 400 500

time (s)

800 700 800 900 1000

Figure 5 Bulk power responses based on coupled paoietic
and modal synthesis models (the reactor powerdsced from 1.0
FPU to 0.9 FPU at 0.1FPU/s)

point kinetic model. However, both the overshood an
steady-state error of the modal synthesis model are
relatively smaller than those of the coupled péinetic
model.

Figure 6 illustrates the simulation of reactor dona
power responses under the same power maneuvering
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condition. The 14 curves represent normalized powerhas been designed with a pre-set trip setpoint \TBRe

dynamics within 14 zones. Therefore, it is obsertrad
powers in 14 zones are almost regulated to the tdve
bulk power. Basically, the requirement of the sgati
control is met, while the power distribution shajse
somewhat maintained. From Fig. 5 and Fig. 6, it loan
concluded that reactor modal modeling implemented
within the RRS simulation platform can meet the
requirement of power transient simulation and agialy

T
Zone 1
Zone 2
Zone 3 H
Zone 4
Zone 5
Zone 6 H
Zone 7
Zone 8
Zone 9@ H
Zone 10
Zone 11
Zone 12 [
Zone 13
Zone 14

14 zane powers (FPU)

0.9

0.88 N . . L .
] 500 600 700 800 900 1000
time (s)

Figure 6 Simulation result of reactor power spatia
control (1.0 FPU - 0.9 FPU, at a rate of 1%FP/sdfon

100 200 300 400

For comparison purposes, Fig. 7 illustrates the
simulation of four power transients at differentesaof
power maneuvering. The range of power reduction is
kept the same, i.e. 1.0 FPU to 0.9 FPU. Howeves, th
rates are respectively 1.0% FP/second, 0.5% FRideco
0.25% FP/second, and 0.1% FP/second, which

correspond to power-reducing times of 10 secon@s, 2
seconds, 40 seconds and 100 seconds. Fig. 7allestr

1.02

detector elative powers

3000 4000
time (s)

€000

Fig. 7 Comparison of 4 power transients' simulatiandifferent power
changing rates

reactor bulk power following results. It can be ebh®d
that a smaller power reduction rate, there is aictoin
in the overshoot power response.

Neutron flux dynamics within regional overpower
protection detectors

The Regional Overpower Protection (ROP) system
is designed to protect the reactor against overpoive
the fuel caused by either a local peaking or a géne
power increase in the reactor load level. Withia tore,

standard TSP for CANDU reactors is around 1.23 [3].
Fig. 8 shows a typical ROP detector distribution fo
SDS1 within the center cross section of the coig. &
illustrates the dynamic process of the neutron flux
variation within several selected detectors durthg
load-following operation. The trajectories in Fi§.
demonstrate that none of the normalized neutroefu

Fig. 8 ROP detector location for SDS1 within the
center cross section of the corel.02

1.02

datector mlative powers

— —: 5D |
2F

3000 4000 5000
time {s)

1000 6000

Fig. 9 Simulation results of the neutron flux vagyiwithin selected
ROP detectors for load following process of thesteld detectors are
over the TSP, and thus the trip signal is not atsid.

Core neutron flux distribution during transients

Under the RRS control, the shape of the reactor
neutron flux distribution has to be close to itgmioal
design shape to ensure the reactor's operatioffetly sa
and optimal performance. For illustrative purpodés,
CANDU core is sliced into 12 layers of the same
thickness, as shown in Fig. 10, where the fourtterda
from the right is chosen for subsequent illustrraioTl he
central plane is also highlighted since it dividée
reactor core into two symmetric halves. The neuthaa
distributions modeled by the 3-D modal power is 1.0
FPU).

The variations of the neutron flux distribution on
the fourth layer during the load synthesis modethat
fourth layer are shown in Fig. 11 under 1.0 FPWiaa

there are two ROP systems: one for each of the twopower. As can be seen in Fig. 11, the modal syighes
shutdown systems - SDS1 and SDS2. Each ROP systermethod can provide much detail in terms of peald an

consists of several fast-responding self-poweradc fl
detectors. They are distributed throughout the core
within SDS1 and SDS2 assemblies. Each ROP detecto
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valleys in the core power distribution. In partauyl it
can be observed that due to the neutron absorptitre
tiquid zone controllers, there are seven notches
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distributed in the related zones, indicating reduce
neutron flux.

the central plane  he 4™ [ayer

‘F——-———— -

~

Fig. 10 The relative position of tHeurth layer within the
CANDU reactor core

2 (mmalized neutron flux)

x (iattice pitch)

Fig. 11 Neutron flux distribution at the fourttyé along the z-
direction (reactor power is 0.95 FPU)

CANDU RRS Graphical User Interface (GUI)

A Graphical User Interface (GUI) allows users to
perform tasks interactively. MATLAB GUI represeras
convenient software environment for users to perfor
tasks such as creating and customizing plotsnditti
curves and surfaces, and analyzing and filteriggals
[4]. Users can also create custom GUIs for othersse -
either by running them within MATLAB or as
standalone applications that could be run indepsthde
in the MATLAB environment.

Fig. 13 3-D flux distribution module of the CANDURS GUI
3. CONCLUSIONS

The evaluation of the performance of the 3-D modal
synthesis based reactor kinetic model in a closeg-|
environment is carried out in a MATLAB/SIMULINK
based RRS simulation platform. A notable advantafge
the 3-D model is the level of details that it caneal as
compared to the coupled point kinetic model. Ugimg
developed RRS simulation platform, the reactorrirdae
behaviors can be revealed during load-followingstes
The test results are also benchmarked against
measurements from an existing power plant. It can b
concluded that the 3-D reactor model produces more
realistic view of the core neutron flux distributiovhich
is closer to the real plant measurements thanftbat a
coupled point kinetic model. It is also shown that,
through a vectorization process, the computatidoed
of the 3-D model is comparable with that of thezbhe
coupled point kinetic model. Furthermore, the depetl
GUI software package for RRS' implementation
represents a user friendly and independent apjolicat
environment for education training and industrial
utilizations.
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SECTION IV

MATHEMATICAL SCIENCES AND PHYSICS
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A SIMPLE INVESTIGATION OF VISCOUS FLOW IN PHYSICS L ABORATORY

'BABAN VALERICA, ?ARGINTARU DANUT, *CONSTANTINESCU ELIODOR
123 onstanta Maritime University, Romania
ABSTRACT

In this paper we present a short investigation madehysics laboratory regarding the viscous fldwacstack of
small cake forms. We analyze the possibility ofapaetrized the air resistance force as Stokes’ laasdNewton’s law.
The general solutions of the velocity law and mogatiaw in these two cases are also discussed.

Keywords: viscous flow, Stokes’ law, Newton’s law, Logger.Pro

1. INTRODUCTION Knowing that,

A relatively simple topic to be investigate in 7% =0,0498 and 1 — &~ % = 0,95 = 95%
physics laboratory is the free fall taking into agot the
effect of air resistance. From mathematical pofntiew If Zt=3 we can consider that the terminal velocity

we have to find the solution of differential eqoati .o m
is reached.

An other way to parametrized the resistance force

dr
m - =mg —F, - F(v) (1) ofthe airis to consider a proportionality to #tare of
the speed Eq.(7). This is the case of turbulemt fddich
with initial conditionst = 0,v =0,y = 0, whereF; is characterize high speed of the moving body.
Archimedes force ané () is the force due to the air
resistance. In our experiment Archimedes force is Flv) = Dv? @)
negligible due to the shape of the object whoskwal
study. Eq. (7) is also known as Newton’s law,
For small object moving with low speed the flow is
laminar and the magnitude of the air resistanceefds Fly) = %I._-‘,C_S'U: (8)

proportional to the speed of the body,

where g is the density of the fluid{ is a coefficient
depending on shape of the bodyis the cross-section
area.

If we solve Eq. (1) for air resistance force giugn
Eq. (7) for the same initial conditions we find,

Fly) = kv (2)

The proportionality constantt, depends on size and
shape of the moving body and the properties ofdflui
The Eq. (2) is often used in form

29t
Filv) = Iy 3 - g Jrr—L
| (3) vl = TS =3 = t;;[r_h{it] 9)
also knows as Stokes’ law, wherés the fluid viscosity g T+l
and! is the radius of the object or the linear dimensio w2 a
of the body. vit) = ~ In[cosh( - )] (10)
If we integrate Eq. (1) considering the initial ditrons
we find, In this case terminal speed is,
-(X)e —
() = vl — g 'm 4 . = |
r( ) (4) =7 (11)
Knowing that,
y®) = v [t =21 = oY) O . E
" e =0,0408;1-¢7=005;1+¢7=1040

Where v is the terminal speed i.e. the speed limit from 29 _ ) _
which the resistance force became equal with mlerti !f [~t=3 we can consider that the terminal velocity
forces which cause acceleration to be zero and thegs reached.
movement of the body to be rectilinear uniform.
To define if the flow is laminar or turbulent,
vy = = (6) Reynolds numberis introduced as a dimensionless
) quantity given by the ratio of inertial forces tsaous
forces for an object moving in a fluid,
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Re — ['fl_..l:' (12) Go!Motion sensor
Roughly speaking low Reynolds number is related to .' LabPro interface
laminar flow and high Reynolds number is related to T
turbulent flow. .

If we have a viscous flow of different objects with
different speeds but having the same Reynolds pumb
we can applied the principle of dynamic similarithie
whole pictures of the motion is the same only taesis
different. In engineering design this imply thatjexis
like ships, airplanes, etc, can be tested usingades
models which have similar proprieties like realg.on

LoggerPro

2,30m

2. EXPERIMENTAL METHOD

The purpose of our experiment is to study the free
fall of the small cake forms and to see if the stsice
force of air is defined by Stokes’ law (2) or Newt® s
law (7).

We used LabPro interface with Go!Motion sensor
and Logger Pro software for collect and analyse

eXperimental data. As a free falllng bodies we Useds. EXPERIMENTAL DATA AND ANALYSIS
stacks of small cake forms (one, two, ...ten pieces).

Stacks of cake forms (one, two,...ten) were dropped  \ye performed the experiment using one, two ...ten
down and the position is recorded at every 0,05%C ke forms in the stack. The mass of one cake fonm

with an accuracy of 2 mm. Even if we have onewar t - (5 344 and the diameter is about 7cm. One, twoy...te
cake forms in the stack the fall is stable andilreear. forms in the stack are indicated by 1m, 2m, ...10m.

For small stacks the terminal speed is quicklyhed. The position-time graph is represented in Fig. Be T

Heavier stack take a long time to achieve the &M  jistance over time graph is limited at about 2,30hen

velocity. For this reason our experimental SEtUPIYO  the hody in fall reaches the floor. For this reatie Fig
2,30 of free fall) limits the number of forms iretstack 5 graph has a limit around 2.30m.

for which the terminal velocity can be found from
position-time graph analysis.

Figure 1 Experimental setup

2,50 position-time
$‘°¢ ogmx OO0
<
200 _3 OJK 000 ©1m
1.3 O;)* 000 2m
1,50 o Ox Oo 3m
= \*d
£ qgox Oo 4m
= ok 1.0
1,00 400* < X5m
@x ooo o6m
J* +7m
0,50 .
=9m
0,00 .
0 0,5 1 15 , ©lom

t(s)

Figure 2 x-t graph for 1, 2, 3 ..10 pieces ingtack
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If we analyse the Figure 2 graph we see that quite
quickly x-t points define a straight line which iodte an Table 1. Terminal velocity
uniform motion. The terminal velocity is calculateg

fitting x-t data graph (on a linear portion) usiihg least- / B
squares method with a first-degree function (seklera m v(m/s)
1). In the third column of the table the Pearson's
R - correlation coefficient is calculated. A valciese to 1 1,56 0,9999
1 indicate a strong positive correlation betweeand t
To see which of relations (2) or (7) regarding alire
resistance force is verified in our experiment wasm 3 2,54 0,9995
plot terminal velocity as a function of mass. Ifeth
dependence is linear then relation (2) fits, otlisevwve 4 2,92 0,9991
must try to use an order 2 polynomial function. The
results is shown in Figure 4. The fit with firstder 5 3,20 0,9994
degree function generates a R correlation coefficid#
0,84 while using a polynomial function of two degre 6 3,42 0,9987
generates a R about of 0,99. On the other handeif w
performed ay*®test we have 8,2 value for the straight 7 4,13 0,9996
line and 1,9 for the parabola. We conclude thaitieh
(7) means Newton'’s law is better to parametrizedétin 8 4,44 -
resistance force in our case. An other way to$éskes’
law versus Newton’'s law is to observe that we are 9 4.52 }
looking for a power law relation of typen~ku™.
Therefore we can pldt{m) versusin{kw™}, n is equal
with 1 in case of Stokes’ law and 2 in case of N
law. If we find the slope ofn{m} vs In{kv") we can
conclude about one of the two situations.
x-t
2.50
2.00
b Im
®2m
1.50
E 3m
S
= 4m
1.00 ®5m
® 6m
® 7/m
0.50
® 3m
® 9m
0.00
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
t(s)

Figure 3 terminal velocity graph
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THE ROLE OF THE TRAFFIC COEFFICIENT IN THE ANALYSIS OF INFORMATION
PROCESSES IN A SEAPORT
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ABSTRACT

In this paper, we will analyse the traffic coeffiot and its role in optimizing information processe a maritime
port. A particularly important role in analysingdanptimizing information processes in the port\attiis played by
the Queuing Theory, in particular the Theory of theeuing systems with priorities. As demonstratecently, the
serving with priority appears as optimal servindhia class of all serving legalities. Furthermdhe, diversification of
the informational traffic into priority classes loages an inevitable procedure even in the activiitthe informational
flow within the seaport.

Keywords: traffic coefficient, optimizing information process
1. INTRODUCTION

2. THE DESCRIPTION OF A QUEUING SYSTEM
The Queuing theory is one of the most interesting

within the optimization and efficiency phenomenaaof We will briefly mention some of the most important
company. features that appear in the analysis of queuingsys

The main advantage of the queuing theory is that it
provides us with crucial information about waititignes 2.1 Distribution of the number of requests in the

that appear in the system, based on minimal datatab system

the features of arrivals in the system, featureseo¥ing

stations and the system discipline. We note byX the number of requests in the system.
The performances of waiting systems under Obviously thatX is a discrete random variable, its set of

overload conditions play an important role regagdine values {x;} is 012,..m. We note by P, the

consumer’s perception on the service quality. \Wagiti distribution of this variable P, =P{X =n}. The

times and delays are inevitable within those quguin o o n '

systems that respond to some random requests; thdetermination of B, is important for several reasons.

appearance in time and space of these requests ifor example, P, will indicate the probability that the

governed by certain probability laws, known or system is free, ifY is the number of requests in the
unknown. To provide, in a queuing system, SeVing queye, thenP, will be the distribution of the waiting
capabilities sufficient to avoid waiting under algely "
any circumstances, involves huge costs. For tlisae, queue length.
the aim of the queuing theory is to assist us éndésign The average value C.)f the queue length can, for
of serving systems, where there is a balance betwee example, be easily determined:
operating costs and the waiting times of systemsuse
From theoretical perspective, the study of queuing M(X)= znpn (1)
contains three distinct stages, namely: the fitages n
deals with the type of distribution of arrivals and
services, in the second stage, the model indicatogs The generating functiorP(z) of probabilities is:
determined, and in the third stage, a criterion is
determined, under which an improvement decisiontmus
be made. P P, P(2) = Z Z'P,, @
In practice, the material resources invested in "
creating or improving a queuing system are limiaad
it is wishful for them to be used economically an
scientifically justified. From this point of viewye can .
say that the main application problem of the quguin 2.2 The period of occupancy

theory consists in establishing and justifying miate i i i
costs necessary to achieve a given level of service It Shows the time period when the system is busy

quality in queuing phenomena of mass character. [t&Nd iS working without interruption. More specifiga
follows that an important role is played by thevige  the period of occupancy is the period of time bemig

quality indicators: queue length, the volume ofviseg with. the _arrival of the request in the free systand
achieved in a time unit and others. ending with the next moment, when the system besome

free again. Obviously that we will note the periofl
occupancy by7, which is a continuous random variable.

d where0<z<1.
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The period of occupancy is an essential factor in

finalizing the traffic coefficient.

2.3 The waiting time of the service’s beginninge Th
staying time in the system

We will note by v, the entire time of presence of
requestn in the system, and the distribution function
byV,(t) =P{v, <t}. Obviously, the staying time in the
system is closely connected to the waiting
timev, =w, +B. The traffic coefficient is, of course, a

very important feature in the evolution of serving
systems.

A queuing system is a generic model consisting of

the next three elements:

- customers (consumers) requesting a service;

- service station which has the purpose to fulfd t
customers’ requests; in a queuing system, the regrvi

The traffic coefficient allows us to relate thetiali
parameters of the system, for example, formalized i
Kendall's notations such as the distribution of etim
between arrivals and serving parameters with system
development in time. In addition, based on thefitraf
coefficient, stationary conditions can be estakelishnd,
therefore, operation strategies of the system wittzm
overload regime can be determined.

The traffic coefficient is, generally calculatedths
ratio between the average value of serving time thed
average value of consecutive arrivals of requéstthe
system.

M(B)
=27 6
P M(z,) (6)

It is obvious that if the average value of the &V
time is less than the average time between two

station can have only one position or there may peConsecutive arrivals of two requestp €1), then the

several identical positions (finite or infinite) vking in
parallel;

- the waiting line or queue that is formed if
consumers have to wait.

The models in the queuing theory differentiate
between them in terms of:

- probability laws governing the arrival and segvin
of customers;

- the number of positions in the serving station;

- the queue discipline;

- the structure of the consumer population (fimite
infinite number of consumers).

Since the serving system has a limited capacity for

processing requests and requests arrive irreguldmin

a queue is periodically formed, and sometimes theand

system is inactive, and requests are pending. Tthes,
system has expenses or losses.

core of the network where information is process#t
work under normal conditions (without overloading).
the average value of serving a request is grelser the
average time between two consecutive requestsX),

then a queue that extends to infinity is formed] &me
system is overloaded. The cage=1 is a delicate case
involving a special research and opens a wide fidld
research.

So p<1 will indicate us the situation that the

system works in a normal regime, while the conditio
© =1 will indicate an overloaded regime.

Such traffic coefficient has a very definite
applicative aspect; it describes the system oveitga
is of fundamental importance because, once
established the distribution of the serving timdl, a
features of the model studied are expressed inst&fm

To determine whether the system is operating this parameter.

normally or is overloaded, it appears the needefind a
performance indicator that we will cathffic coefficient
and notep .

Let z, be the interval between two consecutive

arrivals in the system.
The average value of the serving time is:

M(B) = [tdB(t) ©
0

The average value of the interval between two

consecutive arrivals in the system is:

M(z) = [tdA(t) 4)
0

The distribution functions of the Poisson flow are:

A(X) = P{z, <x}
B(x)=P{B<x}

(5)
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3. THE M/G/1 CLASSIC SYSTEM

Further, we will consider the M/G/1 classic system
with exponential distributiorx = Exp(A) .

Definition. Let X be a random variable. The
exponential distribution is noted bigxp(A)and is equal
to:

x<0

01
F(x)={ o ()
1-e™,

The exponential

x>0

distribution has the density

distribution:
fx)=Ae”™, x>0, A>0 (8)
The average value is:
M (X )=]° er‘”de:/]i (9)
0
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The dispersion is:

Proof:
1 We believe that independently from the system
D(X)‘/]_z (10) evolution, few “catastrophes” that form a Poisstowf

with parameter s>0, can occur. Then the Laplace

Laplace transform of the exponential distributien i Stieltjes transform of the period of occupancy

f(9)= [ e ™ax= 2wy m(s) = [ €77 (x), (19)
0 s+A 0
We considerA the intensity of the Poisson input is the probability that during the , life” of théusy

flow, u the average number of vessels processed in ﬁxﬁ)leriod., »the catastrophe did not occur”. On theeot
i . . ) and, it is necessary and sufficient that
time unit and B(t) = P{B <t } the distribution function
of serving. w K
Let/7(t)be the distribution function of the period 71(s) :Z[ 7(s)] kjesxﬂe‘ﬂx dB(x). (20)
- k!
of occupancy and the Laplace-Stieltjes transforrhs o k=0 0
functions /7(t) and B(t):

In order for/7 to happen without “catastrophe”, it

® is necessary and sufficient that while serving Be t
ﬂ(s):J-e’S‘dﬂ(t) (12) “catastrophe” event does not occur (the probabibty
0

this event ise™*dB(x)), in the periods of occupancy

associated with thode>0 incoming messages during the
serving of the first message (the probability is

0 o MG_M
B(s) = j e SdR(t) = je“Std [1-e™]  (13) k!
0 0 is[ 77(s)] %) not to occur.

From (20) it follows

and

), such a “catastrophe "(the probability

In this case, ,B(s):i and 7(s) are

1+bs * k
determined from the following theorem. 7(s) = Z I e (s M dB(x) =
Kendall's theorem Laplace-Stielties transform k=0 k!
71(s) of the distribution function of the period of ®
occupancy is uniquely determined from the functiona :Ie_(SM_””(S))XdB(X) =p(s+A-An(s)
equation 0
n(s)=p(s+A-An(s)). (14) We will demonstrate formula (15). We see that
deriving afters, both parties in equation (19), we obtain
If AB; <1, then
7(s)= —j xe~S*d/7 ().
m= L (15) 0
1-14,
Considering in the last expressier 0, we have
T, = Ls (16)
(1-48;)

ﬁ(O):—J’ sd/7 (x)=-5 1)
where by 7,,7,,5,,5, are denoted the first and °

second stage of variable3 and B : Thus, we have obtained a simple procedure for
calculating the average value of the random vagiabl

“ 2 ) having only its Laplace-Stieltjes transform. Nexte
m =jtd17(t), m, = j t°dr7(t)  (17)  will apply (21) to obtain (15). We have
0 0

7(s) = (1= A7 (S)) S (s+ A - A7t(s)).

B =jtdB(t) B =It2dB(t) (18) Considerings =0, we get
0 0
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m(0)=(1-Am(0))B'(0),

because7(0)=1, or m; =(1+Am)pB;, hence it

results (15).
The traffic coefficient is:

p=M[B(1)] (22)
The stationary condition of the system is
pP=M[B(t)] <1 (23)

For this system, we will calculate:
The average value of the occupancy period:

__p _ AM(B)
Ml_l—,o_l—/lM(B) (24)

The average number of vessels from the queue:

02

M, =
21—,0

(25)

The average time of ship’s queuing in the system;

1
=— 26
3T - (26)
The average waiting time of the ship in the queue:
__P
My =——- 27
$T (27)

EXAMPLE

We suppose that in a seaport, ships are arriving a

Table 1. Analysis of the traffic coefficient

Featu Be Be Be Be
res of the rth 1 rth 2 rth 3 rth 4
terminal

M(z, 5 5 5 5

hours hours hours hours

M(B 8 6 4.5 3

hours hours hours hours
H 0,1 0,1 0,2 0,3
2 6 2 3

A 0,2 0,2 0,2 0,2

P 1,6 1,2 0,9 0,6

M, - -6 9 1,5
2,6

M, - - 8,1 0,9
4.3 7,2

M, - - 50 7.7
12,5 25

M, - - 45 4.6
20 30

From the analysis of Table 1, we see that the first
two options of berths are not viable because thignga
queue will grow unlimitedly sincg >1, while the last

two berths have the traffic coefficient less than 1

5. CONCLUSIONS
The Queuing theory is established as a branch of
operational research which has as object the

mathematical approach of queues or waiting lines.
Waiting lines and the queuing theory have found
application in various fields such as telecommutince,
traffic control, forecasting computers performances
{medical services (planning beds in a hospital)e sHl

random, and if they cannot be taken immediatelato 9000dS. air traffic, ports traffic etc.

berth, they are waiting, and thereby a queue iméak
We assume that we know the average number of ship
arriving in the port in a unit of timeA) and the average
number of ships served in a unit of timg/§. The

inverse value W is the average time between two
consecutive arrivals of ships, and the inverseevdlja is
the average serving time of a ship.

M(B)=

x|~

and

M(z)=5

The Queuing theory is the main tool used in the
Study of congestion phenomena which occur when the
number of requests exceeds the capacity of serting.
practice, the queuing theory is, in particular, dude
highlight existing problems in an operational syst@nd
to show directions to streamline its functioning by
indicating values that have to meet certain system
variables in order to reach a satisfactory level of
performance.
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SOME EXISTENCE THEOREMS FOR GENERALIZED A-PROPER MA PPINGS

ON LETITIA, ?TICU IONELA

L2\aritime University Constanta, Romania

ABSTRACT

The topological degree of a mapping is well knowrbe a powerful tool in establishing existence thaw for
nonlinear equations be they integral or partiafedéntial ones. Related to the approximation-sdlitglof operator
equations, F.E. Browder and W.V. Petryshyn [1] hatduced a topological degree for A-proper magpi

Although, it may not be singleton, it appear asatural extension of Brouwer's finite-dimensionabase. We
shall introduce the class of quasi A-proper mapgirigr which a similar generalized degree is defjrte investigate
existence results for new types of nonlinear operaguations.

Considering maximal monotone mappings, of tjf and of type( 5], we give conditions for a sum mappings to

be A-proper or quasi-A-proper.

Keywords: Approximation schemes, topological degree, pseugosfer mappings.

1. INTRODUCTION

Most problems for ordinary, partial differentiaich
integral equations can be rewritten in the form:

Tu=f, (1)
where T be (possibly nonlinear) operator,
T:Dc X -V, D a subset oft , ¥ and¥ real Banach
spaces.

We are concern in a constructive approach of soisti
of the infinite-dimensional problem (1) as eithénoreg
or the weak limits of solutions of simpler finite-
dimensional problems:

Thtn = & 2

2. COMPLETE PROJECTIONAL SCHEMES.
PSEUDO-A-PROPER MAPPINGS

2.1 Complete projectional scheme and A-proper
mappings

To this aim, we considet¥,}c X and{¥, }cV¥
two sequences of monotonically increasing finite-
dimensional subspaces. @,:¥ =¥, is a linear
projection, the equation (1) have the associatqdesge
of finite-dimensional equations (2).

We intend to give an admissible approximation
scheme in the sense of Petryshyn.

We denote henceforth by=+" and "—" strong and
weak convergence, respectively

In the following development we have in mind the
case of spaces with basis:

Recall that a sequendg, } = X is said to be a basis
for X in everyx £ X has a unique convergent expansion
x = Yay %8, x; € R.

If X" and¥ " are the dual space #f respectivelyy,
we define the coefficients functioneds £ X~ by means
of ¢ (g)=5; (the Kronecker's symbol), then

X = Ei'[-':-l':].

139

It is wuseful to introduce the projections
B:X = X =spanie,.e.....e,} and the remainders
R,:X — spanle, .,...} defined by:

Blx) = Epay 6] (x)g

Ry () = E[anﬂ.g[- (x) .

and

Then
x=Fx+R,x
while B,x — x andR,x — 0 asn — =, for everyx € X.
More general, let{F,} be a sequence of linear
continuous projectiong,: X — X, such thatf,x — x for
everyxz € X asn — =,

Definition 1. The couple of sequenc%,, F,} with
the above properties is called a projection schefi&
Clearly, such a space is separable sidgg, X, and we
have sup,llB |l =« by the uniform boundedness
principle; alwaysl = o = ==

Example 1.In the case of Banach space with base
fe,}, the sequencekt, ), {2,} were defined above, we
haveX, c X, ., andF B, = min(n, m).

Example 2.Let X be a reflexive Banach space with
a projection schemt¥,, F,} such tha, B, = Poip o s
Then (B X*,X*) is a projectional scheme for the dual
spaceX”; herek, f is defined by

(Br f.x) = {f By x)
or
B(f)=f(Bx)forall fe X", xeX
To see this, observe that
E By f(x) = f(E]x) = By f(x)

on X, whencePl : X" = ¥, = EB'X" is a projection. Thus,
we only have to show thaf; f — f for everyf e X7,
equivalent toX* = U, ¥,. Otherwise,if the union c¥,
were not dense, sinceél™" =X, there would find
x € X{0} which annihlates all th&’;,. For such an
elementxr andf € X* we haveld = (B'f.x) = (f, B, x)
for all n. As f is arbitrary, B,x =0 for all n. Since
Fx — x, we havex = 0 which is contradiction. Next,
by hypothesisE E, = B, for m = n, Taking adjoints,
we haveP; B’ = B’ which implies¥, — ¥, for m = n.
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Finally, givenf € ¥ and& = 0, we may choos® and
g € ¥, such thallf — gll < = to obtain

IBsf —fll = IBs(F — gl +llf — gll = (c + 1)
for m = n, showing thafis f — f on&".

Let X.¥ be real banach spaces with projection
schemes{X, B} and {v,.Q,]), respectively. For the
approximation-solvaility of (1.1) we associate with
DX =Y an approximation scheme
=001 v 10D,

Let ¥ and¥ be real Banach spaces with projection
schemesl¥, . F,} and {V¥,.@,). For the approximation-
solvability of (1) we associate witli:D £ X =¥ an
approximation schem# = ({x,}{r 1 {v,}.{g, 1.

Definition 2. The scheme
=% L{EL{rL{gh
is said to be @omplete projection schenfer (X, ¥} if
dimX, = dim ¥, for eachn.
We can give now:

Definition 3. An operatorT=:D £ X =¥ is said to
be A-properat a pointf € ¥ with respect to a complete
projectional scheme" = ({x, }{E L1V 1.{g 1) if the
restrictions T,:DNX, =¥, are continuous and
wheneverfu,.} = {u,} is a bounded subsequence with
U, € 0, such thatT,u, — f for some f € ¥ there
exists a further subsequencéu;} = {uy} which
converges te: £ I andTu = f.

2.2 A generalized degree for A-proper mappings

u € &2, and allt € [f.al. Let T,u be continuous on
[8.a] uniformly for all u € £2,. Then there exists an
integern, = 0 and a constani = 0 such that

"Qr!rrur! - Qi"f" =d
forallu € &2,, allt € [8. ] and each = ny.
Proof. Suppose that the assertion of Lemma 2.1 is
false, then there exists a sequer-Ea?} of positive

integers withn; — =, a sequence[uﬂj: Up, € ﬂ?ﬂ_‘.},
and a sequende;} with ¢; € [8,a] such that
@n,T: 0, — @ f[| = 0
Becauset; e [8.a«] there exists a subsequence (also
denoted byt;) and a numbet & [g.al such thatt; — ¢.
Thus we have by assumption of the lemma
according tou, € c?f}ﬂj: A =02,
@n,Tettn, — @uy7|| < [|@n,Tertn; — @ T um,
|0, — @, f]| < B || Tty — Ty || +
@, T 20n, — 0n 7|
forj == ie.Q, Tiu, — f.
Becausel; is A-proper with respect to the approximation
schemel there exists a subsequenv[:@r,-_} and an
'

+

element u € ;such thaw, - —uand T,u=f. By
r
Up; € é‘ﬂﬂj:éﬂ

ue &n 0, = &
assumptiont]

there follows u e &2, i. e,

contradicting our initial

Definiton 4. Let T:£, =¥ be an A-proper

We define a generalized degree of an A-proper Mapping with respect to the schenfe and let

mapping and some of its properties will be reviewed

The interesting feature of this degree is thatis it
multivalued function which, however, possesses rbst
the properties of the Brouwer degree.

P.M. Fitzpatrick [2] developed a generalized degre
theory for a class of operatoFs£2— ¥, (Q a bounded
subset ofX ) which are the uniform limit of A-proper
mappings.

Our goal is to prove the existence of a solution t
equation (1), wherd is the uniform limit of A-proper
mappingsT:: 22N D — ¥, D = X arbitrary, andQ c X
an open and bounded subsetXoWith closure £ and
boundary#Q. We define:f2,:= 2n D, £2,:= 2 =D,
and &2;: = &2n D. We remark that(2, (respectively
£r,) is not the closure (respectivey, boundary)af.
For alln we denote

R=0nX,cf,
2:=0nEK,c
&= A0 X, o &2, foralln.
and observe thai2, is an open bounded subsetXf
with closuref2, and boundary2, .

T, = Qnrlgr:?.?ﬂ - @, ¥ be continuous foe each Let
Z =ZI u{t=] Furthermore letfT (&2 ); then we
define Reg-(T, £2,, f) to be the subset &' defined as
follows:

(a) The integem lies in Deg (T, 12, f} provided
there exists a  sequence {nj} such  that
deg {Tﬂj, 2, an,f) is defined and equais for all j;

(b) +se[—=e] € Deg (T, 12,. f) provided
exists a sequendlp, J such thatieg (I’,._J., D+ Qo f) is
defined for allj and

lim; deg (T, By, Qn, f) = =[],
The degree deg (I’,._J.J 52,._}.1 '?ﬂ_.-’ f) used in

Definition 4 is the classical Brouwer degree for
mappings of oriented finite-dimensional spaces t&f t
same dimension.

Using the properties of the Brouwer degree and of
A-proper mappings, it was shown that the generdlize
degree Deg(T.12,.f} enjoys most of the useful
properties of the Brouwer topological degree, as th

there

To define the generalized degree we need thefollowing theorem shows:

following:

Lemma 1.Let 0 = § =ot<t w, Suppose that for all
telp.al, T.: 2, =V is A-proper with respect to the
schemel" = ({X, }{R,}. {¥,}.10,}) andTyu = f for all

140

Theorem 1.Let T: 12, =X — ¥ be A-proper w.r.tl
andf T (X2, ). Then:
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() There exists myeE&, such that
deg(T,. 2,.0.f) is well defined for eacl =n; and,
in particular,Deg (T, £Z,, ) is a nonempty subset &f.

(2) If Deg (T, 12,, ) = {0}, there isu € {2, such
that Tu = f. Moreover, there exists = 0 such that
B(f.r)cT (£2))

(the existence property).

(3) If H:[0.1] = 42, =¥ is an A-proper homotopy
and FeH(t. &) for t e [0.1], then
Deg(H(t.-).12,. f}is constant irt & [0.1]

(the homotopy invariance).
(4) If £2, =2, is open and, thefieT ((12;,\¢2;, ), then
Deg(T. . f) = Deg(T. 2, f),
(the excision property).
(5) If
D=2, U2,
2= ':QD: n 2, yU &2 Ua and
FeT(a"),

then

Deg T, €%, f)= Degr(T. 2, . f) + Deg {T. 2. f)
with the equality holding if eitheDeg (T, Qpi,_f} or
Deg(T. 72, .f) is singled valued. (If4;, 4,=Z, then
ﬂ]_ +.|'d]g = {E-lﬂ- =0y + i, Chy = .|"'l.|1_; g = ﬂg} and we
use the conventiog=i{—=) = Z'
(Additivity with respect to the domain)

(6) Letl £ £2, and letf2, also be symmetric about
0. If T: 225 — ¥ is odd ond2, (i.e., T(—u) = —Tu for
all u € 8¢2) and 0=T(&2,), then Deg (T, £2,.0) is
odd (i.e., 2Zm=Deg(T, 2, 0) for any m) and, in
particular, 0 2Deg-(T, £2;,0}, so thatTu =0 is feebly
approximation solvable with respectlto
(the Borsuk theorem).

We recall that ifM is any subset ofX, then
H:[01] x M — ¥ is called anA-proper homotopywith
respect tol if Hy=0.H, Hu[01l]x M, =¥, is
continuous for eachn and if {tﬂ‘l} =[0.1],

{uﬂj |uﬂj (S Mﬂ‘l.} bounded,
QﬂjH (tﬂj,uﬂj) - Gﬂjf = 0 in Y for somef £ ¥, then

there exists further subsequenc{@;;‘k} and {uﬂk} such
thatt,, — tpe[0.1], uy, — weeM, andH (£, up) = f.

is and

deg (Qn,To Dy O f) = deg (Qu,Ten 2y Qe f) 20

i.e., there exista,, € (2, éuch thatd,, Tof2,, = Qn,f.
For k — = we have@, f — f. Therefore in virtue that
TD:?QD — ¥ is A-proper, it follows the existence of a
subsequenceEuﬂ-.u}' and an element, !_.?D such that
uy, —up and Tyu, = f. By assumptioru, =442, i.e.,
uy € £2, proving theorem.

2.3 Pseudo-A-proper mappings

We
mappings:

recall the definition of pseudo-A-proper

Definition 5. A mappingT:D £ X =¥ is said to
be pseudo-A-propeif T,: 0, — ¥, is continuous and@
satisfies condition
(h) for any bounded subsequerfigy|tiy € Dy} Such
that T, u,, — f for somef € ¥, there exista € I such
thatTu = f.

Let us consider
Definition 5:

the new class generalizing

Definition 6. A mappingT: £2; — ¥ is said to be
quasi A-properif and only if for any sequence, =£2,,
such thatTu, - f for some f € ¥, there exists an
elementu £ 2, such thaiTu = f.

We are in position to establish the following résul

Theorem 3. Let rr:?:rp —=¥ be A-proper with
respect to the scheniefor all £ £ {0.1] such thafl.u be
a continuous mapping d@,1] into Y uniformly for all
ue 2 and Q,T;u be continuous mapping of
[0,1] % £2, into @, ¥ for all n. Assume tha!I',_\:Z?D =¥
is quasi A-proper. Suppose that
(@) T = f,uw e &) andt e (0.1];

(b) Deg Ty, 2. ) = {0}

Then there exist at least one elemapt 2, such
that Ty, = F.

Proof. Let {t,}c[0.1]
decreasing sequence such thaf—0.

be a monotonically
Then, for

We present some existence theorems to equation (1} € [t 1] andu € 2, T;u satisfies the assumptions of

for mapping<T: 3, — V.

Theorem 2.

(@) Let the assumption of Lemma 1 (with
B =0.a =1) be satisfied. Lef?,T;u be a continuous
mapping off 0,1] = ??ﬂ into @, ¥ for all n.

(b) Suppose thaBeg (T, £2,, f} = {01. Then there
exists at least orsey £ £2; such thalpuy = f.

Proof. According to Lemma 1 there exists an
integer ny =0 and a constantd = 0 such that
1@, Tou — @, fll = d for all w e &2,, all t € [0.1] and
eachn =ng. In virtue of Deg(Ty, 25, f) = {0} there

exists{a; } such thatleg (I?ﬂklf',_, Q.. anf) %0,

Theorem. Therefore there exists for evargn element
u, € £2, suchtharl, u, = f. Hence by

Tr,,“n} +f

and the uniform continuity df,z with respect ta: € (2,
the right-hand side converges fidor k — =. By our
conditions onl}, there exists an elemeut, £ ??D such
that Tyay = f.

Let the assumption of the Lemma 1 satisfied and

Thuy, zi{rnun -

Proposition 1. Let T: 12, = ¥ be quasi A-proper
such that
ITu—fll = d
for all , u € &2, with some constanrt = 0. Suppose

Hence by the classical degree theory we have forthat, for alln, @, is continuous frome2, to u € Q,V.

Ny = My,

141



Constanta Maritime University Annals

Year XVI, Vol.23

Let 5: 22— ¥ be continuous and boundeand for all
t e (0.1], letT;: = t5 + T be A-proper with respect fo
Suppose Deg Ty, £2,, f} # {01. Then there exists at
least one element, £ !_.?D such thafTu, = §.

Proof. We apply Theorem 2. It sufficient to prove
Tcu=f, for all we &2, and all t € [0.1]. By the
assumption of the Theorem it follows

ITou — fll = ITu— 7l — £llSull = 4 -

for allu € &2, and allt € [0,1] .

b |
b

If f=0, the condition (b) can be replaced by the

oddness of; on &,

Proposition 2. Let 3, be symmetric relative to
0 e, ,ie.,u e 2 it follows that—u € £2,. Suppose
that Assumption (a) of Theorem 2 is satisfied and

Tiu = —Ty(—u), w € &
Then it exists an elemeat, € (2, such that
Thu, = 0.

Proof. We apply Theorem 2. It is sufficient to prove
Deg (T,.12,. f} # {0). By the conditions of the theorem
it follows that

QuTyu= —Q,T, (-u),
for allu £ &2 and alln.
Furthermore, by lemma 1 there exists an integek 0
and a constani = 0 such that
g, Tull = 4
for all u € &2, and alln =ng. Hence by the classical
Borsuk theory deg( @,T,. £2,.0)} is an odd integer;
therefore
Deg(Q,T,. 2. f) = {00

Proposition 3. Let 2, be symmetric such that

(i) monotoneif for all x,y £ D A)
(Ax — Av.x —y) = 0;
(ii) strictly monotong if there exists a constant
¢ = 0 such that for alk,y € D{4)
(Ax — Ay, x —y) = llx —ylI%

Definition 8. An operatorA with D{A}=H and
R{A)—H is said to berfhaxima) m-monotonicif and
only if

(i) A is monotone;

(i) Rl +4) = H.

By Definition 8(i) it follows that(I +.4)~* exists on
R(I + A) and is Lipschitz continuous.

Assumption 2. Let A;:f2 = H such that
Aju = Ay (u.u) satisfying the following conditions:

(i) for all ueD, A4,(~u):Q — H is continuous
from the weak to the strong topology;

(ii) for all ue®, Ap(w,): D = H is m-monotonic.

Assumption 3. Let with
Ap: €1 x D — H such that

Ap(tp, B 1) = Ap (g, v)

for all » € D and all sequencei, } satisfyingu,, &,
andu, — u, € &

L

Ayu = Ap (e, u)

Theorem 4. Let T = A4; + 4; where Assumption
1.2(A1) and 3(A1) are satisfied. Suppose thglx.") is
strictly monotone for allu € i, and 4,: 8y = H is
compact and continuous. ThehQy — H is A-proper
with respect td = ({H .} {1

Proof. Let {u,} be a sequence such that €

and B, Tu, — f for somef € H then we obtain by the

0 € £2,. Suppose that assumption (a) of Theorem 3 isconditions onA; that P, Tu, — f; for somen (with

satisfied withf = 0. Furthermore, leTyu = —T;(—u),
for all « € &2;,. Then it exists an element, € E?D such
that Tyug = 0.

Proof. We apply Theorem 3. It is sufficient to prove
Deg (T, £2,, ) = {0} which follows as in the proof of
proposition 2.

We will give now sufficient conditions on

T:12, =V to be A-proper, respectively quasi A-proper,

with respect to an approximation scheime

Assumption 1.Let H be a real Hilbert space with
inner product(--1 and let{H, } be a sequence of closed
linear finite-dimensional subspaces o&f such that
HycH,,., andU3_, H, is dense irH. Let £, be the
projection of H onto H,. Suppose thaD is a linear
subset ofH such thatH,=D for all n. Suppose that
2= {ue H:llull <} with somer = 0.

It follows that™= ({X,}. {B,}) is an approximation
scheme for mapping froid to H.

Definition 7. Let A be a mapping with domain
D{A)=H and rangef{4)=H. ThenA is said to be

® We may assume without loss of generality that
sup, HllSull < d/2
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suitable f; € H). By the boundedness dfu,} there
exists a subsequence (also denoted{iy} and an
elementu, e & such thatu,. — u,. Let v € D; then by
the conditions o,
0 = (Ap (g i) — Ap iy Pyt ki — By} =
= {An{uﬂ.,uﬂ.] — Ay, Bov), By (uyy, — 1:':]} =
= (P Aty — Py Ay (., By uy, — v} —
= (f — Ay (g, v)up— v)
forn' — =,
Hence
(f, — Ay Cup, v)uy —v) = 0forallv e D.
Therefore
bup — vl = Gup—voup —v) + (f — Aplug.v)up— 1) =
= (ug—v+f; — Aplug vliug—v).
By Assumption 2(ii) there exists a unique £ I such
that
vp + Aplug.vg) = up + f;.
Hence llug —wll=0, ie., u, e @ND =3,
Aplag vyl = £,
By the conditions ont,,
&ty — Ppuig I =
= (A G ) — Ap G, Brugloac, — Brugl <
= (P Apluy uy ) — Aplug. Pratg), tty. — Prug) — 0
forn — =, i.e., iy — up.
Hence we obtain by definition df
Hn{“ns”n] + Agug =Tug = f,

and
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proving the assertion of theorem.
We can also show

Theorem 5. Let Ti= 4, + A4, such that the
Assumption 1 and 2(Al) are satisfied aad &l — H is
compact and weakly continuous. Then&, — H is
quasi A-proper.

Proof. The proof follows as in Theorem 4. Let
fu,} < Qp such thafTu, —= f for somef € H; then by
the boundedness di, ! and the condition ori; there
exists a subsequenda,.} and an element, e & such
that i, — up andTiu, — fi with a suitablef, £ H. By
the conditions orl,; we have for allr £ D

0 = (Ap Gy, ) — Apluy, v)uy — v) =
— (fi — Ap g v)up — v

for n* — =, Hence, as in the proof of Theorem 4, we

obtainu, e fi, and 4,u, = f,. By the weak continuity
of the mapping4,: @y — H the assertion of Theorem 5
follows.

As a consequence of the last two results, we have

Proposition 4.Let H be a real Hilbert space, which
satisfies ~ Assumption 1. For te [0.1], let
Tou=tu+ E,u such thatE, satisfies Assumptions
2(B1) and 3(B1). Then, fcr e [0.1], T; is A-proper with
respect td” andT, is weakly-A-proper.

Proof. The second part of the proposition follows
directly by Theorem 5. The first part follows by

Theorem 4, by setting, (u, 1) = tr £ B {u,v) and the
remark that a mapping:0 = H being m monotonic
yields I + A (with ¢ = 0) is m monotonic and strictly
monotone(’

2.4 Maximal monotone mappings, of tyj@& and of
type (3}

Moreover, let us consider another class of magping

of monotone type:

Definition 9. A mapping 4:£& — H is said to
satisfies condition (M7 provided following condition
hold: if {u,} = {1 is such that,, — u,, Tu, — f and

limsupy Tty iy — ug) < 0,
thenTu, = f.

Definition 10. A mappingA:& — H is said to be
(5), provided that whenevefu,}c @ is such that
U, — uy and

limsup, (Tu,, u, —ug) < 0, then u, — u,.

The definition of a mapping of typeMj given
above is slightly different then that given by Bsef3],
we don't suppose the continuity of the finite-disienal
restrictions. Mappings with propert{5}, have been

introduced by Browder in the study of nonlinear

eigenvalue problems.

Theorem 6. Let T:=4, +4; such that the

condition (5},. Then T is A-proper with respect to
= ({HLED.

Proof. Let {u,} be a sequence such that €
and B, Tu, — f for some f € H; then there exists a
subsequencéu,} and an elementu, € & such that
u, — ug. Letr € D; then by the conditions oy,

B =B A G g ) — Ap G, Byovd + Prdqug, uy — v =
= (f — Ay (g, v)up— v)
Furthermore, we obtain
E, = (Aplupuy )t — Aplay  Pov) + Aquty, ity — Bov) +
+Ag s Py, v —Ppvv =
= (Agup.uy — 1) + (gt v — Pov) +
404, Gy Pov) v — Pov) =

2 (Agup iy — v) = NAzupll- llv — Pyvll +

+{A4, iy, Byvd v — Bovh,

Hence, by the boundedness o,
conditions ondy,

limsup, F,- = limsup, (A up. uy — v,

Therefore, we have for altr € D,

limsup, (A u,. 0, —v) = (F — A, (up, 1),y — ).

There exists a subsequence (also denotecry
such thatd; i, — g.

From the last inequality we obtain for zlE D

||u|:. - IF'D": + limsup, {A:un.,un. — ) —
(g upg—v) = (f +up — v — Aplug v)ug — v,
By Assumption 2(ii) there exists a uniqug € I such
thatyy + Aplugvy) = F +up — g.
Hence we have
laeg — w17 + E:'msupﬂ-{;fl:uﬂ.,uﬂ. — ) =
< (g.uy— vy,
from which follows
limsup , (A up uy) = (goug)

Therefore, by the continuity ord,, we have

Au, =g, e,
limsup (Agug,up) = (Agug, ug)
from which

and the

limsup , (Azup. uy —ug) =
= limsup (A, u, ) — (g.uy) £

= (Agugougd — (Ajug.uy) =0,
Hence, by the conditions ¢y, u,- — u;. Therefore, by
the above inequality we obtain

llatg — woll* + (g.up — ) < (goup— vy

which impliesu,, = v, € . Furthermore, we obtain

Tug = (Apug. up) + Ayug = f,
proving Theorem 6.

5. CONCLUSIONS

The concept of A-properness generalizes in the fie
of numerical functional analysis existing ideas Ilfaear
problems to such a large extent that it seems to be
advisable to translate usual numerical procedurethre
abstract formulation and to check consistency aivikty
by general functional criteria, as a pre-numerstap. To
cover more concrete methods, a broad approximation
schemes were been defined.

In corresponding papers on linear problems we
usually found sufficient conditions which are quite

Assumption 1,2(A1) and 3(Al) are satisfied. Suppose natural in the nonlinear case.

that 4,: 0, — H is of type M) , bounded, and satisfies
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The results of this paper generalize in one sense[4] W. V. PETRYSHYN, Generalized Topological

results of Petryshyn [4] ofs-proper mappings.
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CROSS-DISTRIBUTION OF MARITIME ENGLISH WORDS

BARBU ALINA, SIRBU ANCA
Constanta Maritime University, Romania
ABSTRACT

The significance of the sea becomes transparemtare glance for either English or French andr@aeror for
any other language for that matter. The entire Wastivilization originates from the area surrounglithe
Mediterranean and the North Sea. The language lnséide people living by the sea has always beemgated with
nautical phrases which became a universal languaderstood by various cultures. Many nautical teomginate in
the days of sailing ships. German, Dutch and FremeHanguages spoken by European nations withgdea faring
tradition of their own, and they have also brouteir own contribution. This paper aims at sheddiome light on the
linguistic sector of the maritime environment indlish, French and German. Their respective etympologars out
both their linguistic imprint and their social furan. For instance Mayday is the internationallgagnized radio signal
for ships and people in serious trouble at seaitddrives from the French’aidezwhich means “help me”. Our
purpose is to provide potential readers and rebBeesavith some clues and interesting linguisticnemtions

Keywords: maritime linguistic area, French borrowings, Gemiaroots, maritime English

1. INTRODUCTION the French influence due to the Norman Conquesidn
Middle Ages is that the vocabulary of the English
The present paper focuses on some borrowingslanguage contains a massive number of non-Germanic
from French and German into maritime English. We words, i.e., Latin-derived words that entered #wdon
have started from the assumption that these astecel after the invasion. English vocabulary is, to areak
languages in a sense, because French is a Lagndga divided between Germanic words (mostly Old English)
with English influences, while English is a Germ@ani and “Latinate” words (Latin-derived, directly from
language with Latin and French influences. Theesfor Norman French or other Romance languages). For
there are some similarities between them, mostbhota instance, pairs of words such as ask and questien (
the same alphabet and a number of true cognates. first verb being Germanic and the second Latinsiew
The significance of the sea becomes transparent at the division between Germanic and Latinate lexemes
mere glance for either English or French and Geraran that compose Modern English vocabulary. The strectu
for any other language for that matter. The entire of the English language, however, has remained
Western civilization originates from the area sumding unequivocally Germanic.” [2]
the Mediterranean and the North Sea. The languseg u Although the majority of Germanic words have an
by the people living by the sea has always beenindo-European origin, a substantial part of the
permeated with nautical phrases which became $§@t o fundamental vocabulary appears to be non-Indo-
universal language understood by various cultuvegy European, most likely inherited from the indigenpus-
nautical phrases and terms have their origins ftben Bronze-Age inhabitants of Scandinavia and/or North
days of sailing ships. Since both England and thited Germany.
States have shared a long maritime history as ageh
common language, it goes without saying that many o 2. BORROWINGS
these have survived to the present day. GermatghDu
and French are languages spoken by European nations The so-called borrowed words have invaded the
with a long sea faring tradition of their own, atitty English language throughout the centuries. Durimg t
have brought their own contribution. evolution of English history, many thousands of egr
Nevertheless, there are a number of differences,were taken over from French mainly because of the
both major and minor, between French, German andongoing uninvited arrival of invaders onto the ingla
English. Still, we need to discriminate between rGan One might considers lexical borrowings as
and Germanic. “The Germanic languages are a brainch testimonials to our mental laziness yet a perfégsical
the Indo-European language family. The West Germani shape. From this perspective, the British should @i
branch includes the two most widely spoken Germanicmedal. It is all due to or because of the invaden®
languages: English, with approximately 300—400iaonill came to England and brought along their own languag
native speakers, and German, with over 100 million dialects and customs and more importantly, they
native speakers.” [1] “English is a West Germanic transformed both the written form and the spokemfo
language originating in England, and the first lzage of the words used by the English. The English estsl
for most people in Australia, Canada, the were perfectly able to adjust to the newly formed
Commonwealth Caribbean, Ireland, New Zealand, thelanguage by means of assimilation of borrowed words
United Kingdom and the United States (also commonly In his book “Growth and Structure of the English
known as the Anglosphere). One of the consequersfces Language”, Otto Jespersen [3] highlights the féett t
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modern English is but a chain of borrowings assallte  According to the aforementioned Gervaise of Tilbury
of the various conquests of Britain. The invadewught the Scots who came to Paris were bewildered byaitte
along their own languages being, at the same timethat the beggars were seeking alms in French. &ilyil
unable to fully impose their languages on the Bmiti  the very first worry of William the Conqueror
What happened actually was that the languageseof th (Guillaume le Conquerant), after the conquest d610
foreigners were intermixed with the words of théves. was to outlaw the Anglo-Saxon in court and in every
The Romans were the first and, together with their school where the teaching process was in French.
occupation of England, they introduced Latin to som Although it was primarily the nobility which gladly

inhabitants yet not to all of them. adopted French, even the rural residents kept ming|
Afterwards, in the B century there was the continually French words into their British convatien.
Christianization of the country and many more Another aspect worth mentioning is that the so-

inhabitants were forced thereby to assimilate Latin called La Sorbonne, i.e. the University of Parigl lza
words and phrases into their language through thetremendous and powerful contribution to the spread
Church. These borrowed Latin words were used French in the most distant places on Earth. The
primarily by the upper classes whereas “every edca University of Paris, where people came to studynfiadl
Englishman spoke and wrote Latin as easily as bkesp parts of Europe, contributed powerfully to spreaé t
and wrote his mother tongue”, as George Lyman knowledge of the language in the most remote camtr
Kittredge and James Bradstreet Greenough claitnein t Eichborn, a renowned writer from contemporary
book “Words and their Ways in English Speech” [4]. Germany, claimed in his book “A General History of
These educated men and women were able to use th€ivilization and Literature” that: “The France offiet
borrowed words both in conversation and in writing. Middle Ages served as the first example of modern
English as we know it today is Germanic with a peoples. From the Mediterranean to the Baltic, we
massive French influence. There were three invasion imitated its chivalry and tournaments; on one bélthe
which shaped the history of the English language: globe they spoke its language, not only in Chnistia
Scandinavian (namely the Vikings), Teutonic, arite t Europe, but even in Constantinople, in Morea, Syria
Norman invasion of 1066. Palestine and Cyprus. Its minstrels, travellingrfrone
The Normans, led by Guillaume le Conquérant country to another, carried along their novels,irthe
(William the Conqueror) were speaking French and fables, their tales; they sang in the courts, endloisters,
given the fact that the Norman occupation lasted fo in cities and hamlets. Throughout the globe, theems
about three hundred years the amount of loan wordswere translated and served as models. Italy anihSpa
according to Jespersen was tremendous imitated the French poets of the south; Germany and
To be more precise, the Normans reconfigured thenorthern peoples imitated those of the Northern
institutional structures of England from the leggstem provinces; finally, even England for several ceiesir
to religion empowering themselves as masters of theand Italy for some time, rhymed in the idiom of thern
island. The British inhabitants were somewhat fdrte France.” [5]
absorb the borrowings both form Latin and French. To conclude, we should reinforce once more the
What actually happened is that the borrowing fact that French was the language of high societypdst
process was fragmented because of the difference irEuropean countries for many centuries, and is gpoke
social class meaning that the conquered noblesnbad exclusively or is very widespread (alongside German
objection to adopting the language of the invadersamong the populations of the following regions and
whereas the peasants stuck obstinately to the fudeo countries: Belgium, the Grand Duchy of Luxembourg,
Germanic tongueThis linguistic division was to remain the Anglo- NormanArchipelago, the Swiss cantons of
effective until the moment when the native tongue Berne, Neuchatel, Fribourg, Vaud, Geneva, Lower
remainders and the borrowings were blended intoValais, Savoie and Val d’Aosta.
Middle English. Last but not least French is still spoken in the
Members of the nobility who were familiar with the ancient French maritime possessions such as lle de
French culture readily adopted and sometimes adapte France and its dependencies, the islands of Wind, S
the words that had been borrowed form French iméo t Lucia, Sous-le-Vent islands, Santo Domingo and
English language. The trigger for this process was especially in Canada. In New Orleans, for instardie,
necessity to communicate. the proclamations and the newspapers are printédan
Since the dominant power was represented by thecolumns, in English on one side, French on therothe
French/Latin speakers, the Island was forced te @k travellers who are going west, to the interior ahéYica,
new lease of life and a new way of living. In adfit have a very great need to know French to be uratetst
since the newcomers wanted to get rid of the Ehglis by people of French origin, and to communicate \lii
synonyms, some of them have been dating for cesturi  locals.
As Gervaise of Tilbury once said, there was a time
when the French language was a must for the English3. SHARING COMMON ROOTS
nobles as they were sending their children to st
they should lose it. The “perfidious Albion”, asvilas Firstly, English has been shaped by a number of
called, still reigned in royal courts until the t&énth other languages over the centuries, and many Hnglis
century. There has to be noted that almost all thespeakers know that Latin and German were two of the
documents related to prominent historic figureshsas most important. What many people do not realizeois
John Balliol or Robert Bruce were written in French much the French language has influenced English.
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Without going into too much detail, we shall prowid - contrasting filter = Kontrastfilter = filtre deoatraste

brief insight on the French words which were lemt t - neutral filter = Neutralfilter = filtre neutre

English. English was born out of the dialects afeéh - ball lightning = Kugelblitz = foudre globulaire
German tribes: The Angles, The Jutes, and The Saxon- anafront = Anafront = front anabolique

who settled in Britain in about 450 A.D. This groap - catafront = Katafront = front catabolique

dialects forms what linguists refer to as Anglo-&ax The semantic structures are similar, so are the

and at some point this language developed into wieat formal structures, with the difference that in Hsigland
know as OIld English. This Germanic base was German the determiner precedes and in French fsllow
influenced in varying degrees by Celtic, Latin, and the nucleus and, what is of interest here, in Garinas
Scandinavian which were the languages spoken bydirectly linked to the determinant to form a comple
invading armies. lexical unit. The German term gains in cohesion and

Bill Bryson calls the Norman conquest of 1066 the economy but loses motivation. ” [8]
“final cataclysm (which) awaited the English langad
[6], [7] When William the Conqueror became king of 4. MARITIME WORDS
England, French took over as the language of thet,co
administration, and culture - and stayed there 300 As far as the maritime environment is concerned, it
years. Meanwhile, English was somehow demoted tohas become more than obvious that words were
everyday, unprestigious uses. These two languagedorrowed to and fro but more importantly there are
existed side by side in England with no noticeable English maritime terms of French and Germanic arigi
difficulties; in fact, since English was essentiatinored which are yet another proof of the aforementioned.
by grammarians during this time, it took advantafés Although the origin of sailing terms is not alwagiear,
lowly status to become a grammatically simpler many are derived from old Dutch, Norse, and Germani
language and, after only 70 or 80 years existidg-biy- languages. These peoples were accomplished sailors
side with French, Old English derived into Middle from ancient times, so their impact on the languafje
English. sailing in today’s English is not at all surprisinghile

In terms of vocabulary we should bear in mind the most of the nautical terms in English are of Geriman
fact that during the Norman occupation about 10,000 origin, some are French. The Norse element predbeds
French words were adopted into English, some three-Norman Conquest.

fourths of which are still in use today. This Frenc The following examples are meant to clarify all of
vocabulary is found in every domain, from governimen the above:
and law to art and literature. More than a thirdadif The word ship itself is of Germanic origin: Old

English words are derived directly or indirectlyorfn English scip (noun), late Old Engliskcipian (verb), of
French, and it is estimated that English speakdie w Germanic origin; related to Dutckchip and German
have never studied French already know 15,000 Rrenc Schiff[9]
words. The word mast was borrowed into French in the

The Norman invasion of England in 1066 had a form of mat where we can clearly see the reminiscence
major impact not only on the country, but also be't of the consonants preserved in the shape of the
English language. William the Conqueror and his circumflex accent. On the website
Normans brought with them Norman French, which http://www.straightdope.com/columns/read/2950/whats
became the language of the court, government amd th the-origin-of-nautical-terms-like-jibe-tack-etcnike-
upper class for the next three centuries. Englishjibe-tack-etc, Matt Craver, Straight Dope Science
continued to be used by ordinary people, and Lats Advisory Board, explains the origin of various rieak
the language of the church. terms derived into English either from Old FrenctOdd

As far as contemporary language is concerned, AlanGerman. As such, the wordastis defined as a vertical
Ray, in his book “Essays on Terminology” provides a spar to support booms, rigging and sails. In otherds,
very clear discrimination between the similaritiasd the long pointy thing sticking straight up from theck.
differences between English, German and French inThe term started out as the Indo-EuropeamaZdos
terms of borrowings adapted to the very structdireach “pole, rod,” and evolved into the early Germanicest
language: “In science and especially in technology, meaning what it does today. [10]
terminological units in several languages (English, Bow — The front of a boat or ship, deriving from
French, Italian, Spanish) take the form of nounaphs. bog in Low German, Dutch and Danish meaning
Their structure is constant: one element, a noura or “shoulder or arm.” We still use the derivative form
noun phrase and a determiner in the form of one or“boughl to mean the limb of a tree. The term was
several adjectives or prepositional complements] [. adapted for nautical use in Middle English to reaéethe
This structure is the same for phrases or compound‘shoulders” of a boat’s hull.
nouns. According to the morphological freedom of a Starboard — The right side of the boat as you look
language, some form compounds, other build phrasesoward the bow. From the Old Englisteorbord “the
with the additional cost in length of letters, pkares or  side on which the boat is steered.” Equivalentstexiin
syllables this involves. In this sense modern Hnenith other Germanic languages such as Middle Dutch, Midd

its limited morphological freedom contrasts shanplth High German, Old Icelandic, Swedish and Danish.
German and less so with English. Examples: Tack — 1. (noun) The direction of a sailing vessel
- transmission factor = Transmissionsgrad = factar relative to the wind. If the wind is coming from
transmission starboard (your right), you are on a starboard .ta#ck
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port tack means the wind is coming from port (yletdt).

2. (verb) When heading upwind, to change directon
that the wind shifts from one side of the vesseth®e
other. Both senses come from Old North Fretasthe
“nail, pin,” which may have roots in older German
words meaning “pointed thing.” The use of this weéod
mean “to hold the corner of a sail in place” stamt4481
and by 1614 it meant “to sail across or diagonadlyhe
wind.”

(board) from the French wordord or a similar
Germanic source. The usual Middle English expressio
was within shippes bordeThe callall aboard! as a
warning to passengers is attested from 1838.

Vessel - from Old French vessel (Frendisseau
“container”) from Latinvascellummeaning small vase
or urn also from ship diminutive ofasculum itself a
diminutive of vessel.. The sense of ship, boabis in
English around the year 1300. The association twe

Hull — The part of the boat between the deck and hollow utensils and boats appears in all languagkgs.

the keel that keeps out the water. The origin iz word
has more to do with seeds than boats. The Old &ngli
hulu, “seed covering”, traces back to the Germaiiite,
“covering.” Whether the word was applied to ships

meaning of canal or duct of the body (especially fo
carrying blood) is attested from late™dentury.

Port holes- The word “port hole” originated during
the reign of Henry V of England. King Henry insidten

because both boat and seed hulls keep out water omounting guns too large for his ship and the tradil

because some people thought a ship’s hull lookeddi
peapod is a matter of speculation. | find this regea
because, unlike most of these other words, “huiteeed
English late, first turning up in 1551.

methods of securing these weapons on the forecasdle
aftcastle could not be used. A French shipbuildened
James Baker was commissioned to solve the problem.
He put small doors in the side of the ship and rexdin

Spars — All the booms, masts, yardarms, etc., thatthe cannon inside the ship. These doors protedted t

support the sails and rigging. Spars used to bedemo
but today can also be metal or carbon fiber. Thm te
comes from the Middle Dutckparrgspaeror Middle
Low Germansparrdspare “stout pole” and ultimately
from the Indo-European basesper, “spear, pole.”
Nautical use in the “stout pole” sense dates fréa0L

Rig - from Early Modern Englislnygge probably
of North Germanic origin. Likewise, Norwegiatgge
(to bind up; wrap around; rig; equip”), Swedish
dialectalrigga (“to rig a horse”), Old Englishwrihan,
wriohan wreohan wréon (“to bind; wrap up; cover”).

Windlass - device for raising weights by winding a
rope round a cylinder. 1825, from the verb “to wind
Earlier, “an apparatus for winding,” late 14c.,vifich

cannon from weather and were opened when the cannon
were to be used. The French word for “door’pixte
which was later Anglicized to “port” and later weont to
mean any opening in the ship’s side, whether fonoa

or not.

Maritime - 1540s, meaning “of or pertaining to the
sea”, from Middle Frenchmaritime (16" century) or
directly from Latinmaritimusmeaning "of the sea, near
the sea,” frommare (genitive mari) and the Latin
ending timus originally a superlative suffix (cfntimus
“inmost”, ultimus ,last”), here denoting “close
association with”.

Mariner - early 18 century, meaning “pertaining to
the sea”, from Middle Frencmarin, from OIld French

use perhaps from a North Sea Germanic word, such asnarin and from Latinmarinus“of the sea” that is from

Middle Dutch, Middle Low Germawinde“windlass.”

Ladder - Old Englisthleeder“ladder, steps,” from
Proto-Germanic khlaidri (cognates: Old Frisian hledere,
Middle Dutchledere Old High Germarteitara, German
Leiter)

Halyard — A rope used to haul the sail up the mast,

from the OIld Frenchhalier, “haul,” plus “yard” as
described above. So a “halyard” was a rope thatshau
the yard up the mast. In vessels without yardathres,
word was applied to hauling the sail itself rattiean the
yard it was attached to.

Demurrage - from old Frenatlemorage.The term
demurrageoriginated in vessel chartering and refers to
the period when the charterer remains in possession
the vessel after the period normally allowed tadlead
unload cargo refered to as laytime.

Demise - a term from mid-15 century, from
Middle French demise past participle ofdémettre
meaningdismiss, put awayfrom des-away (from Latin
dis-) and Middle French mettqgut from Latin mittere
meaninglet go, send Originally it meant “transfer of
estate by will’ meaning extended in 1754 to ,death”
because that is when this happddsmise in its original
meaning, is an Anglo-Norman legal term used to eend
the denotation of transfer of an estate, especiajly
lease.

Aboard - late 1% century, probably in most cases
from OId Frencha bord from & meaningon and bord
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mare “sea, the sea, seawater”,
water, lake”.

Bilge — 1510s, meaning "lowest internal part of a
ship” also used of the foulness which collects eher
variant ofbulge“ship's hull” also “leather bag” from Old
North Frenchboulge meaning “leather sack” from Late
Latin bulga“leather sack”.

Capstan - late 1% century, from Old French
cabestantfrom Old Provencatabestan from capestre
“pulley cord” coming from Latincapistrum “halter”
meaning “to hold, take”.

Pan-pan - The French wopdinnenominally refers
to a mechanical failure or breakdown of any kind. A
three-letter backronym, “Possible Assistance Netded
“Pay Attention Now”, is derived frompgan’. It is used
on various maritime and aeronautical radio
communications courses as an aide-mémoire to
radio/communications operators, specifically toffiea
the important difference between Mayday and Pan-Pan
emergency communications.

May day - The Mayday call sign originated in 1923
by Frederick Stanley Mockford (1897-1962). A senior
radio officer at Croydon Airport in London, Mockfbr
was asked to think of a word that would indicatgtreiss
and would easily be understood by all pilots anzlugd
staff in an emergency. Since much of the traffichat
time was between Croydon and Le Bourget Airport in

fromori “body of
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Paris, he proposed the word Mayday from the Frenchwish to have given a taste of the most exquisitguistic
m’aider. “Venez m'aidérmeans “come help me.” merge between maritime English and French.
An aspect worth mentioning is the evolution of the
word amidshipsthe meaning of which in maritime 4. REFERENCES
English refers to the center of the ship, more ipedg
the vertical line in a ship midway between the farsv [1] http://en.wikipedia.org/wiki/Germanic_languages
and aft perpendiculars. The wordmidships was [2]http://en.wikipedia.org/wiki/Germanic-
borrowed into French where it initially preservas i speaking_Europe
original meaning. Yet, there has been an alteratiadhe [3] Jespersen, J. O. HGrowth and structure of the
long run due to that fact that the word describesi@a English languaggeleipzig, 1912
where the movements of rolling and pitching are tmos [4] Greenough, J. B.; Kittredge, G. M/ords and their
felt, and consequently, it is the most propitioywts  ways in English speechThe Macmillan Company,
where young seamen, who are about to get theiegea  London, 1901
are accommodated. Strangely enough, the FrencH5] Eichborn von, R.A General History of Civilization
attributed a feminine form to this noun namely and Literature Frankfurt, 1993
midshipetteVernacular French even has a verb synonym [6] Bryson Bill, TheMother Tongue: English and How It
of oublier (to forget) which is midshiper, coming Got That WayPublisher: William Morrow Paperbacks;
precisely from the English wordidship. Reissue edition 2001
Another interesting word idbarratry meaning a  [7] Bryson Bill, Made in America: An Informal History
fraud committed by a master of a ship or a memlber o of the English Language in the United Stategblisher
the crew at the expense of the owners of the shipso  William Morrow Paperbacks, reprint edition 2001
cargo. It dates from the early"1Bentury and it defines a  [8] Rey, Alain, Essays on Terminology / Alain Rey;
“sale of ecclesiastical or state offices,” from Gicench translated and edited by Juan C. Sager; introductiy
baraterie namely “deceit, guile, trickery”, coming from Bruno de BessgJohn Benjamins Publishing Company,
barat “malpractice, fraud, deceit, trickery” of unknown Amsterdam. Philadelphia, 1995
origin, perhaps from Celtic. In marine law, it nef¢o a [9] www.google.com
“wrongful conduct by a ship’s crew or officer, rétng [10]http://www.straightdope.com/columns/read/2950/w
in loss to owners” as of 1620s. The meaning “oféeok ats-the-origin-of-nautical-terms-like-jibe-tack-etc
habitually starting legal suits” dates from the @64The
latter is a sense somewhat confused with that afdii 5. FURTHER REFERENCE AND
English baratri standing for “combat, fighting” (used WEBOGRAPHY
around the year 1400), springing from Old Ndrseatta
meaning “fight, contest”. This was an active word i Katzner K., The Languages of the WorldRoutledge
Middle English, with forms such dsaraten“to disturb Publishing House, 2002
the peac” (mid-18 century); baratour “inciter to riot, Walter H., French Inside Out: The Worldwide
bully” (late 14" century). Barataria Bay, from Louisiana, Development of the French Language in the Past, the
the United States, is a proper name coming frormiSha  Present and the FutureRoutledge Publishing House,
baratearmeaning “to cheat, to deceive”, a cognate of the 1993
French word; the bay so called in reference to theWalter H., Honni soit qui mal y pense : L'incroyable
difficulty of its entry passages. histoire d'amour entre le francais et I'anglaisditeur
Another fascinating lexical borrowing isloft Robert Laffont, 2001
which has a German origin. It comes from the GermanThe American Heritage Dictionary of the English
word “Luft” (meaningair) and, strangely enough, it was Language Publisher Houghton Mifflin Harcourt; 4th
combined with the French prepositi@nmeaning “go edition, 2006
to”. The mixture of the two borrowings producedté”
which becamaloft in Old English (meaning “to go into  http://www.sailorschoice.com
the air” or “climb the mast”). http://www.anglik.net/englishlanguagehistory.htm
Avastis yet another instance of a French borrowing, http://www.ruf.rice.edu/kemmer/Words/loanwords.html
in this case it was the product of a contractiotwken http://www.marineterms.com/
two French words “haud” and “fast” meaning “to hold http://www.etymonline.com
fast” or in other words “steady and hold what yoe a
doing”.
In the hope that all these examples have helped
potential readers and alleged amateurs in lingsistive
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COMMUNICATION AND CULTURAL AWARENESS - ENGINES THAT CAN
POWER THE SHIPPING BUSINESS THROUGH SCYLLA AND CHAR YBDIS
SITUATIONS

GEORGESCU MIRCEA

Constanta Maritime University, Romania

ABSTRACT

The 2£' century has predominantly added a new ingredetti¢ education and training of those who are ettith
by sea adventures. The modern seafarer usuallyisaships with multicultural crews whose natiotyathix may vary
from season to season, one voyage to the nextndiyeon the policy of shipping/crewing companigsider these
circumstances, a language course demands thatdineel should get as close as possible to the edbpt will

populate the merchant ships, the way they feeiktand act.

The paper presents the growing importance of mgldip the cross-cultural competency of our studeBis
reaching this goal depends on the G3 (industry, {®CW, and academia) to make sure the right cogrseered.
The people responsible for this business shouldgmare the new realities, it is better to changentto wait. Some
corrections will have to be made regarding the irequents of crewing agencies, tailoring of the imulum, and cross-

cultural information to be presented in non-passiegs.

Keywords: communication skills, cultural awareness, maritpnefessionals, particular meanings, training

1. INTRODUCTION
The profile of the international maritime industry
encompasses a significant variation of culturabdsity.

manageable proportion by preparing lists of items.
Several surveys have highlighted the different
implications of this trend; some distinguish betwéa)

Gone are the days when Romanian seafarers rubbeéhformation culture, (b) behavioural culture, and) (
elbows and exchanged ideas with guys speaking theachievement culture (Hammerly, 1982), or with ac&de
same language. More pointedly, a culturally diverse focus on the implementation of strategies related t

milieu of officers and ratings is becoming moretloé
norm for contemporary maritime shipping ventures.
Unlike the planned cohabitation of mixed culturbatt
were known to be tolerant and compatible of eatlerpt
the current mixing of diverse nationalities on hbar

decision making accepted by a diversity of seafarer
(Moreby, 1990; Horck, 2004; Theotokas and Progaulak
2007), stereotyping and stereotype avoidance
(Lieberman et all, 2003), culture’s influence on

teamwork (Estlund, 2003), the working and living

merchant cargo vessels appears to be occurringn at aconditions onboard ships manned with mixed natipnal

unprecedented rate. This recent trend
explained by the larger percentage of mixed crews o
foreign flagged ships. Regardless of the causasewer,
there can be no doubt that the maritime environrhast
become multi-cultured, dynamic, fast paced andHrade
with liability. But provided the crew can make
themselves understood, with English as lingua fianc
the arrangement can work as well as single naitgnal
crews Kahveci. & Sampsqr2001).

Now all the actors on the stage of shipping, as wel

is partially crew (Kahveci and Sampson, 2001), and the effective

communication of multi-lingual and multi-culturatesv
(lakovaki and Progoulaki, 2010; Noble,et al, 201d)an
attempt to help improve maritime crew operational
effectiveness and avert losses, relative importasice
cross-cultural competency should be examined.
Competency includes those characteristics - knayded
skills, mindsets, thought patterns, and the lik¢hat
when wused whether singularly or in various
combinations, result in successful performancewhat

as in any other business, should take a step tewarddegree should maritime professionals (i.e. actind a

cross-cultural management in the maritime profesa®
there is strong interrelation between the levetjadlity
of offered services by a ship operator, and theceon
on cultural awareness, cultural sensitivity, diitgrand

future employees in maritime transportation, eitber
board or at shore-based positions) be able to \aack
communicate effectively and safely in the highly
multicultural environment that they experience ooty

negotiating skills. We have to understand and makeon board, but also on shore? Obviously, even irsas

other people understand that culture awarenessad g
for the business, or our training ship may be smarout
of commission.

2. APPROACHES TO CROSS-CULTURAL
MANAGEMENT

Some writers, faced with the problem of an
encyclopaedic definition, have tried to reduce vast

where shipping companies employ single nation and/
foreign/ native crews, often both the vessel areddtffice
are involved in relations and communication with
foreign third parties, such as port authoritieslotpi
inspectors, and other (Progoulaki et al, 2013).

With a few exceptions the maritime professionals
do not have the skills and training to work with a
multicultural workforce, and cultural studies assuthe
role of optimizing their skill in conflict resolun,

and amorphous nature of the culture concept to acommunication, team building, and decision making-
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competencies that are vital to ship and crew safesea.  should be replaced with awareness as competenty wil
The trainers’ task is to look closely at the cutrstatus be difficult to measure in light of the multipligitof
and trends regarding cross-cultural training in ititae cultural milieu in the maritime sector. Unfortungt&o
education and training systems, and to identifysgap one can blame them as this training will place othe
needs and challenges to be addressed in maritimealisciplines out of the curricula. This implies essl

education specific to cross-cultural competence. talks, disputes and negotiations.
There may be a time when ‘clients’ will knock on
3. FACTORS THAT CAN BRING your door trying to find an institution that can Hetter
CROSSCULTURAL ISSUES TO THE than others. If the maritime universities are wiito
FOREGROUND have an eye on the market, they may leave the iequat
and take their progress in their hands. If the tagtion
a. Shipping industry and stop waiting for others to tailor the curriguluthey

As a survey of the shipping companies aimed atwill give the labour market graduates with n+1
examining their values, policies and career stiateds competencies. Sooner or later this will make the
very hard to make, | turned to a much easier way, i difference and should any mishaps occur, even minor
company sites. These sites have a cornucopia ofones, the shipping managers will think of cultuneds,
information, and, for instance, AB Crewing claineshte which is now on the weather deck and to the windwar
‘among the leading crewing agencies in our region side of their priorities. The students will havet mmly
because of a growing number of satisfied custonvais the skill to make bridges in any eclectic crew higo
repeatedly approaches them for their requiremefts’ find a ladder rigged on the leeside to board a slftigr
site also reads, ‘We are committed to consistentlythe graduation ceremony. Under the circumstances,
monitor and upgrade our quality management objestiv. Horck’s warning —“if courses in cultural awareneks
and systems, and make the necessary changes in ounot become mandatory and if ships” crews Englistois
resolve to help our clients achieve their businessimproved the International Ship Management Codé wil
objectives.” And the grand finale is “we regularly be a farce’(Horck, 2008)— will no longer sound so
monitor client satisfaction levels through customer fatalistic.
feedback and perception analysis, and take coveecti
measures where we notice gaps between our seavicks The relation between the G-3 is as follows:
client aspirations.”

It is quite obvious that forward-thinking vessel
owners and ship management companies are al_ready [ Industry ]
looking at ways to attract more and better trained
graduates of the maritime institutions. Some ofwlag's
are promoting a positive image of the industry agion
young seafarers, awarding grants to undergraduatgs,
NYK Company, improving work and living conditions.
That is an excellent policy, but cultural issue® ar [ IMO STCW] [ Academia ]
completely missing. If they do analyse the feedbaick
means that nobody requires cultural competence as a
condition to getting a job.

b. IMO STCW resolutions 4. PREPARATIONS FOR  CULTURAL

The licensure documents and maritime labour- STUDIES
related regulations and other accepted industry
documents show that at the moment licensure is not ~ The singular or united efforts of the institutions
connected to the development of cross-cultural directly or indirectly involved in the shipping bosss
competency. Even the recent Manila Amendments toWill eventually impose cross cultural competencyaas
STCW, while they emphasize the important of tragnin licensure requirement. But it is only the tip ofeth
in leadership and teamwork, no clear or direcestent  iceberg. This must be followed by an extensivedfiel
is made with regard to cross-cultural competency WOrk, most of it outside library walls. It is alntos
development. Supporters of this approach are dyong ~ Impossible for one person, or a small team to c@mpi
favour of making cross-cultural competency an the m_fo.rmatlon needed by the trainers who takerdiael
IMO/STCW requirement. to building up cultural competency.

¢, Academic institutions The topic is so vast that it cannot be tackled ssle

Cross-cultural competency appears to be a human’’e have some guiding elements, and most important a

resources’ competitive advantage over the long term € objectives —of implementing cultural = studies.
While maritime institutions are not presently obfigto ~ Fortunately, this issue was widely under scrutimg a
implement cross-cultural competency as a prograiomat MOSt writers agree that the overall goals of caltur
requirement across curriculums, it is imperativepay teaching are cr.oss_-cultural gnderstandlng and €ross
attention to trends in the external environmenerEif it~ cultural communication. Even if the concept of oudtis
appears that there is a consensus regarding th&©Mehow vague, cultural goals can be expresseléan
importance of multiculturalism, some of the teaghin &nd unambiguous terms that can be made operaiional

staff express concern with additional training ptagn ~ the classroom work. Following is a selection of the
an already full curriculum and that the word corepey essential and attainable goals, described as a etaib
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skills to be developed in the learner (Tomalin & If no maritime international body specifically
Stempleski, 1993): requires cross-cultural skills for current and fetu
1. The sense of culturally conditioned behaviour maritime professionals, academic institutions cah a
The student should demonstrate an understandirtg thawithout specific standing orders and thus beconme “t
people generally act the way they do because they a tail” that “wags the dog” in the realm of crosstcual
using options the society allows for satisfying ibas competency going forward.
physical and psychological needs. The culture study should be integrated throughout
2. Interaction of language and social variables the curriculum, to varied extents, and not just fioe
The student should demonstrate an understandirtg thalicensed programs. The ships are not manned only by
social variables such as age, sex, social class place officers, so attention should be given to the other
of residence affect the way people speak and behave = members of the ‘onboard family’ and this can create
3. Conventional behaviour in common situations mutual understanding among the crew and officers on
The student should demonstrate an understanditigeof the sailing vessel as well as potentially pavewas to
role convention plays in shaping behaviour by alleviate social discrimination among seafarers aiher
demonstrating how people act in common mundane andnaritime personnel.
crisis situations in the target culture. In order to achieve our goal we will leave no stone
4. Understanding of cultural value§he student unturned in order to find and produce good matetizét
should be able to interpret both the target culamé his can be adapted to the needs and resources of the

own culture. maritime institution. Even so, this endeavor implée
The next step is identifying and compiling training trial and error method, which means that crossucailt
materials that represent or can represent the mejpss- competency will increase in time, step by step, and

cultural and national diversities that maritime training should be considered a work in progress.

professionals are likely to encounter. The handiesy

is long hours of library research. Then you cartdrfind 6. REFERENCES

foreigners willing to fill in the right column of #&ask

sheet such as that given below: [1] Estlund, C., Working together (2003), Oxford
University Press, Inc., ISBN 0-19-515828-8

Romania counll/lrz [2] Hammerly, H. (1982)Synthesis in Second Language
- Teaching Blaine, Washington: Second Language
1. At an informal party, people  ...... Publications
don’t wait to be introduced. They
introduce themselves. [3] Horck, J. (2004),An analysis of decision-making
processes in multicultural maritime scenarios. Miane
2.When ... | .. Policy and Managemen81(1), pp. 15-29.
3. When.... | ... [4] Horck, J. (2008)Cultural and gender diversities
affecting the ship/port interface. Maritime educatiand
training efforts to bridge diversity gaptSPIC, Bremen

. 19-21 May.
If you get feedback from people representing
several_culture_s then you hav_e a wonderful staﬂeen_ [5] lakovaki, H. and Progoulaki, M. (201@)anguage in
better is multiple twinning, i.e. notes on Romanian \jse versus Language as Taught: lingual and cultural
cultural values are passed on to foreign expert® T issues in the Teaching and Use of English as a
outcome must be a textbook in which cultural fdisn Workplace Language in the Maritime Warld
different countries are presented, compared andprgceedings of the 22 International Maritime English

differences highlighted. For these last two method cgnference (IMEC) 22, Alexandria, Egypt, pp. 14B15
shipping companies or their branches may provide

names and addresses of competent people in tledfiel [6] Kahveci E. & SampsonH. (2001) A Shipboard-

cultural variables. Based Study of Mixed-Nationality CrewSeafarers’
International Research Centre Lieberm@anSimons G.
5. CONCLUSIONS and Berardo, K (2003) — Putting diversity to work,

o ISBN 1-56052-695-5

Communication and cultural awareness can
influence _each other especiall_y now that shi_ps are[7] Moreby, D.H. (1990), Communication problems
manned with younger people. With all the schooting inherent in a cross-cultural manning environment.
training of today the new wave of seafarers spe@dg  \jaritime Policy and Management, 17(3), 199-205.
English and this helps overcome cultural differemnce
Although it is true that good communication can stho [8] Noble, A., Vangehuchten, L. and Van Parys, W.
the gdges of cultl_JraI walls, cross-cultural compegeis 2011), Intercultural Competence and Effective
considered an important asset, as companies thatommunication at Sea: An Invitation to Celebrate

emphasize these competencies through training ar®jversity on Board Proceedings of the 23Rd
generally considered high quality service providers
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International Maritime English Conference, Octobhér

14, (Constanta, Romania: Nautica), pp 131-149 [10] Theotokas, I. and Progoulaki, M. (2007), Crddu
diversity, manning strategies and management pescti

[9] Progoulaki, M. Potoker, E. Parsons, J. (201®), in Greek-shipping. Maritime Policy and Management,

international survey on cross-cultural competency 34(4), 383-403.

for maritime professionals through education and

training, 20th International Conference on “Managing [11]Tomalin, B & Stempleski, S. (1993)Cultural
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A MOTIVATIONAL LETTER AND SPEECH ABOUT LEARNING AND  SCIENCE FOR
MY DAUGHTER ANDREEA BUT ALSO FOR SOME OF MY STUDENT S

NUTU CATALIN - SILVIU
Constanta Maritime University, Romania
ABSTRACT

The paper aims to realize a motivation for leagrand research for those not seeing and not uraelisy the aim
and scope of the science. It also analyzes whidiieirexact sciences happens and what are the exastss good for,
by comparing them with some of the humanistic szeenmainly related to economics and businessttengdoals of
them. It also shows how important the objectives @lueir induced forces, acting in one’s life arethe sense that they
can somehow attract or repel science, but it aésdsdwith the connection between curiosity, sciead money.

Keywords: motivation, sciences, money.

1. INTRODUCTION have the best opportunities for study. Becauseou
throw away and waste perhaps the most useful pefiod
The paper is structured in two parts, where tist fi  your life, you may later lack the knowledge thatiyaill
part provides perspective on the non-productive way once need and unfortunately you will do not possess
approach learning and science, as sought through thYou may never know where life brings you and wésy
eyes and personal experience of the author. Thendec probable that some time you will have to use evert t
part of the paper deals with aspects related to theinformation and knowledge, which you disregarded
motivation for learning and scientific research,ingo  during your study”
from the inner motivations and objectives of pesson
2.2 Motivation for learning and scientific research
2. MOTIVATIONAL LETTER
To be completely honest, the present paper aimed at
2.1 A short history at the beginning first much higher, before writed it. It was inifiaimeant
to be a motivation for the scientific research ibttirned
All begins with a very personal experience dated out to be only a simply motivational letter to my
many years ago. daughter, on the one hand because of the presented
Some twenty-two years ago, when | was still a personal history and on the other hand from resdns
student at Politehnica University of Bucharest, ohthe utility of this writing. For those who have an ideabout
fields of study | had was the so-called science there is no motivation needed.
“Leistungselektronik”. It seemed, | don’'t know angra In addition to this, the interest and passion fadg
the reasons, rather boring discipline to study.hvifitat and scientific research is a more complex matien the
mind that | had, | believed that | dislike the msfor and  speech for my daughter or my students, reason tidehw
I will not use the respective information, falsely |am a too unimportant author, to write about. Efere

considering it as useless. | live that priviledge to more experienced scidstithan
That is why, | haven't attended the courses and me.

when | had to present myself for the examinatidiera So, we will remain further to my daugther and

long “white-night” of “learning and preparing” thexam, students, in order to not annoy or upset someone.

| barely passed the examination. For the sake of the problem statement, | also cay t
It was one of my poorest results as a student,lwhic my students, that the choice to study or not, dépen

| am not very proud of. only on their own personal goals and objectiveshefr

Nowadays, after 22 years, | need for my presentlife. So, before making this choice, everyone stiaagk
work activity, the very same knowledge from thddfief himself the question: ,What are my main long term

study of “Leistungselektronik”. What should | dowill objectives of my own life? | want to discover arettbr
revert and | will learn and study the disciplinbdven't understand the world and life, or | want to gehrand
studied at the proper time. make money?

So, at present, | rhetorically ask my students: In order to understand the world we live in, |

“When do you think | had more time and availability represent the opinion that every little thing lesatn
study the knowledge | need now? During the studentthroughout the life is usefull and similarly to thew of
time, when | had more time and twenty-two years conservation, in natural sciences, nothing gets, los
younger neurons in my brain, or now when | haveilfam nothing is unusable for those who seek to undedstan
life with wife and daughter?” more of the life and world that surrounds us. Ththar

| also say to them: “My dear students, if you don’t is also representing the opinion that all smallcege of
want to experience what | have experienced, doadtev ~ knowledge, everything learned and studied, mansijyou
your time for study during your student-time, aedrh connects, combines and joins together and to elaehot
and study as much as you can, when still at schodl  forming the base of and also fostering our big ypit
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and representation to understand and think whatdvegp
around us, thus helping us to understand a smetlligba
the order of things and the miracle of our own @orl

The vast majority of the few rich scientists,
exceptions confirming the rule, were merely intezdsn
apply and use their ideas in practice and realityese

So, in that sense everything we have learned dnd alfew rich scientific researchers had either business
we know is usefull to apprehend, comprehend andbackgrounds or were simply lucky to win money with

understand the world, life and most of the processe
taking place therein.

their scientific results.
They had in both cases, a certain amount of double-

So, if your goal is to understand what happens luck, the luck of discovering new things and theklof

around you, you may be with sciences in the ridgatqa

On the other hand if you choose money, you may be

wrong with the exact sciences. For money and ssdoes
running a business there are other ,abilities” and
,capabilities” that should be gained and trainéds time
less abstract and more applied and practical;rbatder

to be a successful businessman understanding adg st
of some other humanistic disciplines such as ecacgm
psychology a.s.o. is also required. This bringsthuss

earning money out of it.

3. CONCLUSIONS

First conclusion which can be made is that the
human beings are continuously changing, in very
variously ways, depending on their lifes and thiéés’
needs or change of view occured during their Igars

No one can know what to expect from life or whdre t

back again somehow, this time, to ,more usefull and one’s life shall carry him on the path of life.

digestible sciences”, the humanistic sciences dedn

This is one of the main reasons in order to strive

for the person interested in becoming a succesfulknow as much as possible.

businessman. Anyhow, this fact stresses the impogta
of all sciences for anybody.

The second reason for learning, studying and
scientific research is, as it has been shown, thaiig

Reverting now to the choice of exact sciences and perhaps for some people ,strange” desire to
which is at the same time the choice for a better understand the world, or at least the visible mrit,

understanding of the world and life, there is ataier
contradiction between that and the choice of riskrand
money.

In fact, in the history of mankind, there were eath
few examples for scientists, mainly in the capstali
system, who get rich from science and it was maaty
the science that made them rich, but rather thwgiityato
use and apply science for commercial purposes and f
the needs of the economic life of their times ahd t
period afterwards.

through science.

The third important reason, but in the author’'swie
the most improbable, would be the aim of becomialy r
from science. This shall require, as previouslyspreéed
the existence of the aforementioned double-luclcivig
the luck for both: science and business.

Although the main purpose of science is its utility
for men and should be both, designed and designated
help people and to make the human life easier, we
cannot neglect either the aforementioned eagerealesi

But as already stated by some other authors irr othe knowing our world and existence or the reality tfeat
papers and strongly sustained by the author of theresults are born out of the desire to improve mbfes

present paper, the science should be always medrd t

human and in direct connection and relation witk th

human beings and the unsolved problems of men.
Thus, the application of science in the human life

The obvious fact that on the one hand the man is
striving to understand the world, sometimes cleady
aiming to use or not targeting eventual scientifisults
but only striving to understand things and on tltieep

even though for commercial purposes, may be theé moshand the fact that out of his such ,unefficiently

useful application of science, made in order tophel
humans to progress and evolve.

In this above regard, the benefits of applicatién o
science for human beings, is in the opinion ofahghor,
by far the most important feature of science, edteg
by far any other utilities of science, among whiglalso
the aforementioned utility of science for those vaim
to understand the world, life and man.

Continuing the ideea of science and money, poor4.

economical” endeavours it results very much of biea
science and useful applications of science in hulifian

it clearly shows the significant interrelation, Hig
correlation and strong interraction, between thH- se
induced need for science of the curious, eagemntiwk
scientist and the numerous commercial, useful seien
applications, for humans.
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POLITICAL CHANGES INFLUENCE IN THE BLACK SEA BASIN ON THE ROMANIAN
CRUISE MARKETING

BOSNEAGU ROMEO

Naval Academy “Mircea cel Batran”, Constanta, Rorn@an
ABSTRACT

At present the Black Sea riparian countries haffereint political and military orientations. Theraaxation of the
Crimean peninsula, belonging to Ukraine, by Rusk&s changed profoundly the political, economic amtitary
relations in the area, with regional, continentadl global influence. Sustainable economic developgmans of the
Black Sea countries are seriously affected, anid stgustment is required. The Black Sea cruiseketaiefocused, and
early specialized marketing studies show how tbh@emic activity can grow, on the Romanian Black $east, in a
sustainable way.

Keywords: The Black Sea, marketing, politics, cruises marketise ship.

1. INTRODUCTION pivots (Ukraine, Azerbaijan, Turkey, Iran, Southr&a);
it is worth noting that three of the countriesdistabove

Since antiquity, The Black Sea has aroused theare Black Sea riparian countries.

interest of the Mediterranean civilizations wholbhere
fortresses - towns which have survived to the miebg
their names and local tradition.

The importance of the Black Sea in the
international shipping evolution is emphasized hg t
need to reactivate the old "Silk Road", so as taldish

Today, The Black Sea is, besides a semi - enclosedransport links between Europe, the Caucasus, &entr

sea, a geographical, political, economic, socialtucal,
military and a geopolitical complex reality, withnauch
greater inclusion and importance than its geograbhi
definition. In recent years, in this area, weredhel
outstanding political, economic, diplomatic, mitifa
scientific, sporting and cultural international isities
being attended not only by representatives of iherian
countries, but also, by representatives of othentices,
irrespective of their geographical position, i.tase or
remote. This is strong evidence for the ever irgirgn
geopolitical interest in the Black Sea basin.

Asia and the Middle East, with particular influence
the economic development of the areas crossednéive
"economic bridge" Europe - Asia envisages linkihg t
Port of Liayun , and other Chinese ports on thst ea
coast of China (through the Longhai - Lauxiu raijwa
The Alta Pass, Central Asia, and the Caucasushdo t
south — eastern European ports, and then to theofes
Europe, on three routes: via Kazakhstan / Uzbakista
Turkmenistan - Iran - Turkey, Europe; via Kazakhsta
Uzbekistan - Turkmenistan — The Caspian Sea -
Ajerbaidjan - Georgia — The Black Sea - Romania -

At the Black Sea, there are six riparian countries Eastern and Northern Europe; via Kazakhstan to

with different military-political affiliations: Romnia,

Bulgaria, Turkey, Georgia, Russian Federation and

Ukraine.

2. MILITARY AND GEOPOLITICAL CHANGES
IN THE BLACK SEA AND THEIR INFLUENCE
ON THE SUSTAINABLE DEVELOPMENT OF
THE AREA

Moscow, and further to Western Europe.

There are five European transport routes and
corridors which link the Black Sea neighbouring
countries to European and Asian regions: the route
Dresden / Nuremberg - Prague-Vienna / Bratislava —
Budapest — Constanta — Sofia/Tessalonik/Plovdiv —
Istanbul; corridor VII The Danube; the route Durre
Tirana — Sofia —Plovdiv- Burgas — Vama; the route
Helsinki - Saint Petersburg - Moscow - Kiev - Chaail -

The geopolitical importance of the Black Sea region Bucharest — Alexandroupolis; the corridor X North-
has been proved by numerous political and military West- Ljubljana / Budapest - Belgrade / CIS andi&gof

actions conducted throughout history until todaga$
countries wanted to gain access to the sea, wihje b
countries wanted to extend their political and ecoit
influence in the region; at present, the politicallitary
and economic interests of the riparian countriad leoth
to divergent actions, in order to secure the pessible
representation in the area, and to convergent ragtio
within political, military and economic organizati®
expected to promote their interests, particulathe t
economic ones. All these actions are taking placene
middle of the confrontations of the great geopcditi

Tessalonik; the corridor TRACECA: Europe - Caucasus
- Asia.

The project for pan-European transport corridors
development was launched by the EU in the early i90s
order to achieve the integration of the easternofeir
into the European market. This strategic projeciuites
land, water, and air communication routes (18 O®0ok
highway, 20 000 km of roads, 38 airports, 13 seapor
49 inland ports, oil and gas pipelines). Thesesjart
corridors are considered the strategic highwayshef
future, the competition for their control is opestleen

.<actors”, (USA, Germany, France, Russia, China andthe great powers The USA, Russia and the EU, wiih t

India) which are supported in their actions on e f
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This competition is intended to control the
corridors, as follow: corridor IV, which connects
Germany and Austria with the oil, gas and mineddls
Asia through the port of Constanta; corridor V,ttha
connects Italy and Slovenia and Hungary with Uleain
corridor VIII, which connects the east with the tyesa
Italy and Albania, through the port of Burgas; abor X
that realizes the link with corridor VIII, from Sk, via

|I:I Romania B Bulgaria O Turcia O Georgia B Federatia Rusa O Ucraina |

Kosovo, Belgrade, Zagreb, Ljubljana, up to Germany. Figure 1 The ratio of the Black Sea coastline fleraj
Although the seaborne trade volume decreased after the riparian countries before 2014

1990, with a slight increase after 2013, therd stié

strong commercial links between the ports of thanian Most important is the fact that Russia, through the

countries, and The Black Sea neighbourhood. However military facilities (including the naval bases Brimeea)
large ports like Constanta, Novorosijsk, Odessagasi has military control over the Black Sea Basin, li¢hg
Poti, Batumi need investment for their modernizatio the possibility of action on the east Mediterranbasin.

The maritime, river, and river freight traffic iemy With regard to the military-political affiliatiorthe
important because of the navigable rivers (The situation of riparian countries has not changednRaia,
Danube,the Dnieper, the Don) and of the different Bulgaria and Turkey are members of NATO, Romania
channels , thus ensuring trade links with Northenad and Bulgaria are members of the European Union,
Western Europe. When analysing the importance lad t Ukraine oscillated between EU and the CIS, today
future development of this corridors we should also reaffirming their desire to be part of Europe. Also
consider, as a very important point, the passetigéic Georgia has expressed their desire to join Europe.
adjacent to some of them. Turkey is a candidate for the EU. In this geopcéiti

Although the development strategies of these equation the Republic of Moldova should be inclyded
transport corridors (some with important maritime since they stated their desire to join the Euroféaion,
segments) are very generous, littte has been done tin 2014.Regarding manpower report we can show the
improve them; some have stagnated or even appdar to balance between Russia (141.1 million people) éwed t
abandoned due to geopolitical changes in thess.area  other countries bordering the Black Sea (137 100 00

The marketing analysis on sustainable developmentinhabitants) (Table 1).
of the Black Sea area, with cruises market devetops

application, includes, among others: the maritiroevgr Table 1. The population of the Black Sea riparian

of the riparian countries, materialized in thegémof countries in 2010 (mil. inhabitants)

their coast_line, ports, military political affiliain, ripa- Country Population (milion

rian countries population. inhabitants)
The analysis of the military and geopolitical

changes in the Black Sea was based on geographical, Romania 20,0

political and military data, taken before and aftee -

annexation, by the Russian Federation, of the Grime Bulgaria 8.0

peninsula, in 2014, an action which was condemmeld a Georgia 55

not recognized internationally. Before 2014 thealeg i i

situation of the coastline belonging to the riparéun- Russian Federation 1411

tries was the following: the Romanian coast line Turkey 74.6

measured 225 km, from Gura Musura to Vama Veche;

the Bulgarian coast line measured 378 km, from Vama Ukraine 49.0

Veche to the mouth of the Rezovka river; the Turkis
coast line measured 1695 km, from the mouth of theSourses: Countries National Annual Statistics 2010
Rezovka river to the mouth of Chorotka river; the

Georgian coast line measured 310 km, from the molith 3 GLOBAL CRUISE INDUSTRY MARKETING
the Chorotka river, to the mouth of the river Psthe ANALYSIS

Russian coast line measured 239 km, from the moluth

the river Psou to the Kerch Stralt, the Ukralnlmﬂ A cruise can be defined as a p|easure voyage at sea
line measured 1200 km, from the Kerch Strait to&Gur it js an attractive alternative to a "classic” Hel on
Musura (figure 1). land, since it can offer a different approach tersping a

After the illegal annexation of the Crimean yacatoin; aboard cruise ships there is a special
Peninsula, by the Russian Federation, o of the  atmosphere, with specific products and servicesptadi

Black Sea coastline |ength, of the ripal’ian_coelstrhas to different Categories of passengers, dependin@]en
Changed as follows:The Russian Federation took tabou requirements' preferenCES, interestsi kno|edggmr a

600 km from Ukraine; thus, Ukraine's loss was afab  Since the 80s, the choice of a cruise as a way of
600 km, thus, remaining with about 600 km of shagel ~ gpending the holidays at sea was one of the largest
the data for the other riparian countries have notsegments of the tourism development, with the North
changed. In this way, Russia has become, afteréjurk american tourist market as a starting point. Stiatis

the country with the longest shores to the Black &d  puplished by the International Association of Ceuis
The Sea of Azov (about 839 km). Lines CLIA (Cruise Lines International Association)
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show that, in 2012, with only one of the CLIA membe Table 2. Passenger traffic in the main Europeatspor

companies approximately 17.2 million passengersswer 2011-2013
vacationing, compared with the year 2000 when a
number of 7.2 million passangers were preserent dn Homeport | Country | 2011 | 2012 | 2013

cruise ships, i.e. an annual increase of 7.2%theryear Mgditeflaneea” pogs (Passa”gezrggyzegg S ISESE—35553h
2012. CLIA shows, for example, that the cruise stoy areelona pain

o > : Civita- Italy 2577438 | 2394423 2538259

is still in its beginnings, and represents apprataty vecchia

12% of the tourism market in North America. Also,| Venaia Italy 1788416 1739501 1815823

judging by the number of berths for passenger ships Pireu Greece 1566500 1290300 1302,581

the number of cabins, the cruise industry is, ey, in (Atena) :

its infancy compared with the classic tourism irtdus zﬂﬂ;?cie Spain 1419502 984785 124585
The cruise market addresses a broad spectrum pfmarseile France 326000 890124 1188031

passengers, practically to all age groups. Accgrdm Genova Italy 798521 797239 1051016

CLIA market study on the tourist profile, carriedtan Savona Italy 948459 810097 939038

2011, the North American cruise market targets argNorth European ports (passagers/year)

families aged 25, and over, with an income of @0, S&“;Qﬁ?gg: Deﬁﬁark 1‘;5;%22‘2 1212(7)%) 12‘82228
or above, i.e. Kiel Germany 377205 348180 363476
Dover UK 223825 207820 255137

3.1 European cruise market Hamburg Germany 314494 430329 55235p

Amsterdam Hollande 258576 289757 27691p
In this paper the European market is analyzed in

terms of development of ports, and especially thomsts 2500 —e— Barcelona

which are specialized in passenger transport. The .\-/‘ —I— Civitavecchia

maritime port is a piece of land and an aquatorfam 2400 Venetia

vessels to moor, or anchor, for cargo handling Pireu

operations, for storage of goods, for boarding and —¥— Palma de Mallorca

disembarking passengers and crew, and also for —@— Marsilia

economic and industrial activities. For all thes#\ities —+—Genova

ports are equipped with facilities and specificipqent e M Savona

(cranes, conveyors, storage, etc.) and specialized ] ©—=——F igu?:hn;pgm

terminals (oil, minerals, container, grain, etclhe KieFI) g

European maritime states had a dominant role in the * Dover

international sea trade development, beginning tith . Hamburg

age of the great geographical discoveries. Todag, t ou oz 0 Amsterdam

maritime port is a modern economy complex, develgpi

a very high surplus - value and. It can create the o .

possibility of high integration of various indusiriand Figure 2 Passenger traffic in the main Europeatspor

economic activities, with highly qualified expedisnd S . Annual Report fzﬂ?ll'rztof, strat dforth

specialized management. European ports are paheof —>oUres Annuaiieports ot the port administrationscerned for the
; ) years 2011, 2012, 2013

unique multimodal trans-European transport net.t\dbs

the goods for export and import are carried outttigy In 2013 the top 10 Mediterranean ports were visited

European Union European seaports. by 14.992 million passengers, and the top 10 North

Passenger terminals are specialized in receiving,EurOpean ports were visited by a number of 6,448,00
boarding and disembarking passengers. Passentjer tra passengers (Table 3).

is made by the help of installations, speciallystarcted
walkways to and from the "Maritime Station" where
legal formalities, customs, are solved, etc.

The cruise industry has a wide range of European

Table 3. The main European passengers ports in 2013
(thousands of passengers)

destinations in northern and western Europe, Wester Port Embarked | Disembarked | Ports of 1 Total
Mediterranean and the Eastern Mediterranean and the passengers| passengers call
Black Sea (table 2 and figure 1). Many Europearispor | Mediteraneen top 10 ports
are considered ,must see” destinations. Other ports| Barcelona 754 752 1093| 2,599
many of which, very important harbors have the Sé‘é'éi’ia 496 494 1,548 2,53
advantage of having a strategic location, i.e. s€de Venice 752 761 303 1815
major airports and accommodation facilities, before | pireus 149 160 994 1,308
boarding passengers on board. Tour organizersdaclu | Palmade 245 246 755 1,246
them in their itineraries.These advantages inclingen Majorca
in the categorv of home ports. Marsn.la 191 191 807 1,188
int gory P Napoli 58 52 1,064 | 1,179
Dubrovnik 12 12 1,112 | 1,13]
Genova 327 324 401 1,051
Savona 337 333 269 939
Nord European Top 10 ports
Southampton | 796 | 796 | 54 | 1646
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Copenhaga 224 224 352 800
Lisabona 24 26 507 558
Hamburg 261 259 32 552
St. Petersburg - - 524 524
Tallin 8 8 503 519
Cadiz 2 2 487 491
Stockholm 32 32 421 486
Bergen - - 453 453
Helsinki - - 419 420

Source: MedCruise, Cruise Europeand the official data of port

authorities, 2013

Passenger traffic through the main ports of call

(ports of call) in the Mediterranean Sea and Narthe

Europe for 2011-2013 is shown in the table beloab(&
4).

Table 4. Passenger traffic by large European ppdrtsl

in 2011-2013
Port of call Country 2011 2012 ‘ 2013
Mediteraneen ports
Marsilia France 826000 890124 1188031
Napoli Italy 1297236 | 1228651 1175018
Dubrovnik Croatia 985398 950791 1136,663
Santorini Greece 962000 838899 75000
Corfu Greece 453000 655764 744651
Livorno Italy 982928 1037849| 744651
Cote d’Azur France 666082 702080 736516
Bari Italy 586848 618882 613218
Mykonos Greece 684000 657511 604781
Tunis Tunisie 313267 582601 520000,
Messina Italy 500636 438379 511065
Valletta Malte 566042 611757 501316
Valencia Spain 378463 480233 477759
Palermo Italy 567049 354399 473114
Malaga Spain 638845 651517 397064
Toulon/Saint France 265000 311072 385971
Tropez
Nord europenean ports
Lisabona Portugal 502644 522604 55804
Saint Russia 455476 452000 523525
Petersburg
Tallin Estonia 437517 440504 519319
Cadiz Spain 376000 334266 461112
Stockholm Suede 452000 467000 485858
Rostock/ Germany | 257300 382000 483000
Warnemunde
Bergen Norvege 350248 446906 453014
Helsinki Finland 385000 368000 420000
Stavanger Norvege 215026 277000 343500
Geiranger Norvege 229220 312136 314867
Oslo Norvege 312859 303386 298403
Flam Norvege 156907 199875 248945
Le Havre France 185194 212825 24200
Zeebrugge Belgium 142444 151930 22400

Sourses: MedCruise, Cruise Europe, ports authsritie
official statistics
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3.2 Companies and passenger ships on international
and European routes

Passenger ships are defined as ships carrying more
than 12 passengers and comply with international
standards for ships, navigation and passengelysdie¢
STCW Manila 2010, include specific training
requirements for crew members on board passenger
ships, such as, inter alia, training in crowd mamagnt,
in emergency situations.

Worldwide there are large, medium, and small
cruise companies. They offer cruises on variousslih
routes all around the world. Depending on the sgaso
big companies reposition their ships in areas with
favorable weather conditions to achieve successful
cruises. In the summer season, many companies
reposition some vessels on routes in Europe. Among
companies that have significant passenger shipbédn
Black Sea the following are includedzamara Club
Cruisesfounded in 2007 ,and relaunched in 2009, that
operates two shipsAzamara Journey and Azamara
Quest each with a capacity of 700 passeng&sgent
Seven Sea Cruises, Seabourn, Swan Hellenic, Windsta
Fred. Olsen Cruise Linewhich owns 4 ships (800-1300
passengers each), Holland America Line fleet of 15
vessels with an offering nearly 500 cruises to pag&s
in more than 98 countried,ouis Cruiseswhich are
operating seven ships, an and bein operattive asteen
Mediterranean cruise®)SC Cruiseswhich after several
years of unprecedented growth, is the market leader
passenger transport industry in the Mediterran8anth
Africa and Brazil,P & O Cruises and Thomsofmhe
large passenger ships voyages in the Black Sea will
include: Holland America, Princess, MSC Sinfonia and
MSC Opera.

4. CASE STUDY - BLACK SEA CRUISE
MARKET

The modern marketing concept is based on the
client and not on products. It uses tools to sdieatly
investigate the market and the consumer needs, for
decisions optimization. From of all marketing mader
tools we will detail the Black Sea cruises market
promoting policy. The most important actions andire
advertising through websites, Facebook and otheralkso
networks, specialized articles and advertisements i
national and international journals, specially resl
agents who go to company for completion and
improvement  contracts, television and radio
commercials, specialized domestic or internatidrede
fairs and exhibitions, working with chambers of
commerce. From the authors undertaken studies about
the Black Sea cruises recent years market public
information (in libraries, on internet, on public
professional associations reports, company annual
reports of cruise ships, port authorities repoptsyvided
very little information, lack conclusive data, expe
studies and reports, which allowed us to draw an
empirical conclusion, that, bibliographic reseastiould
be intensified or market itself has not yet aroused
particular interest for scientific research (Tab)digures
3, 4 and table 6).
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Table 5. Passengers traffic through the port ofstarta

in 2008-2013

Year 2008 2009 2010 2011 201p 2013
Passengerg 30948 15891 21286 23878 34010 5
Passagers| 82 46 58 43 52 69
ships

55.000 <>

45.000 /

25.000 .~ /

15,000 \/’/v

2008 2009 2010 2011 2012 2013

Figure 3 Passengers traffic thought the port of
Constanta in 2008-2013

Tabel 6. Passengers traffic thought the port ah®an

2008-2013
Year 2008 | 2009] 2010 201] 2012  20i3
Passengers 2056p 12948 7039 11975 10§95 1

passengers and 275 crew, shipsta neoclassievith a
capacity of 1600 passengers and 622 crew, Altigtros
with a capacity of 812 passengers and 500 crevp shi
Deutschlandwith a capacity of 520 passengers and 300

#614 crew, shipSilver Windwith a capacity of 296 passengers

and 212 crew, shifstar Pridewith a capacity of 208
passengers and 164 crew, sBgabourn Odysseyith a
capacity of 450 passengers and 335 cr&merald
Princesswith a capacity of 3080 passengers and 1200
crew, Tere Moana vessel with a capacity of 90
passengers and 60 crew, shipomson Spiritwith a
capacity of 1,350 passengers and 520 crew, the ship
MSC Operawith a capacity of 1712 passengers and 740
crew, shipAzamara Journeywith a capacity of 694
passengers and 407 crew, stBgaDream llwith a
capacity of 110 passengers and 95 créktemiswith a
capacity of 1,260 passengers and 537 passenger, shi
Seven Seas Marinegith a capacity of 700 passengers
and 445 crew,Riviera with a capacity of 1250

997 passengers and 800 crei#enithwith a capacity of 1828

passengers and 620 creMSC Sinfoniawith a capacity
of 2223 passengers and 710 crew, ship Island Skyawi

In 2014, as a result of the situation in eastern capacity of 114 passengers, we can calculateh wit

Ukraine, passenger ship companies have changed thekygficient precision

itineraries for 2015, seemingly avoiding, in pgorts of

the current value of the seui
market in Romania. According to statistics prodidsy

Odessa, Sevastopol and Yalta. Instead, some ports i CLIA we can estimate the daily amount of money $pen

Turkey, Romania, Bulgaria and Georgia are preferred
Amasra, Batumi, Constanta, Istanbul, Nessebar, iSoch
Trabzon (Williamson, J. 2015) (Figure 5).

kY UKRAINE
ROMANIA L

RUSSIA

Az

@ Sochi

BULGARIA

o

-
Varma
L]

Figure 5 processed after the main figure frongBrian
Center for Not-for-Profit Law, http://blacksea.bamb/

The cruise companyes online offers, in the Black
Sea for the period 2015-2016 showed thatazara Club
Cruisesdoes not yet have a firm offer for cruises in the
Black Sea, and other companies have a few offerdhé
first half of 2015. The Constanta National Company
"Maritime Ports Administratioh SA presents, on its
website, the announcement that the port of Corestaad

become a port of embarkation on cruise ships, since

2013; also, the website presents the list of pagsen
ships expected to arrive in 2015 (March to Novemnbe
Hence, there results that there will be a total8af
arrivals, of which 72 ships maritime ships (morarthn
2013), and 9 river cruise ships, totaling over #a@s of
stay in port.

If the number of passengers is estimated according

to the type of ships that will arrive in Constama2015
(eg Prinsendamship with a capacity of 740 passengers
and 460 crew, shifEurope with a capacity of 408
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by passengers and crew when landing in portsaleut
100 Euro. Doing a simple calculation, 110 days spen
Constanta port by 60,000 passengers and 10,000 cre
members, result in a total of 700 visitoiday x 100
Euro/day/person and hence the amount spent is @0,00
Euro/day x 110 days = minimum Euro 7.7 million Aye
plus port and supply costs. The Black Sea cruiskkeha

in 2015 will be about 150,000...200,000 passengers X
aprox. 2,000 EUROs/cruise

cost = 300,000,000...400,000,000 EUROs.

4. CONCLUSIONS

The analysis of the Black Sea political changes
influence on the cruise industry of the Romanieaside

is a first attempt to a a marketing analyze onBlack

Sea cruises market, applied to the Romanian cruise
market.

The small amount of information concerning the
Black Sea cruise industry, and Romania’s cruisekatar
in general, the limited space allowed by this gtud
impeded a deeper application on this field; further
research will be done in the future, in an extenstady.

The cruise market, both globally and regionally, in
Europe and in the Black Sea, is still in its beggsn(2-

3% of the potentialCLIA 2013), but it has a huge
growth potential, which must be taken seriously. |
should be made known and exploited.

For Romania, represented by government
authorities in the field, companies and businedgses
tourism and related activities, and also for the
educational and professional institutions, it isgoéat
importance to create a national trend of profesdion
approach to this field, with high perspectives, tuédts
economic value, although some consider this doraain
niche one, which is completely wrong.
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We propose: the establishment of a national 2013 Period, The 9" Edition of the International

program for the cruise tourism in accordance wita t
new European policy in the field; development of

Conference, European Realities and

Perspectives, EIRP, 2014

Integration

management and marketing thorough studies in this[5] POPA, C., C., AULICA, D., Organizarea trans-

field, useful for decision-making at the state lexand
also in the private business level (our bibliograph
shows that there is no analysis of the articlesroises,
written by Romanian authors, compared to thoseesign
by authors existing in the whole area of the Bl&da);
organizing exchanges at national and local leveh wi
representatives of local and central authorities!, with

porturilor navale Editura ANMB, Constata, 2008

[6] SORESCU, FL., BONEAGU, R., COCA, E., C,,
Strategic research on the maritime marketcta
Universitatis Danubius Administratio, vol 5, no2D13
[7]WILLIAMSON, J., Cruise Critic contributor
http://www.cruisecritic.com/articles. c¢fm ?ID =1288
2015

bussines persons, too, from countries and companie$8]http://ec.europa.eu/enterprise/initiatives/conaex_

with tradition in the field; establishment of modeand

en.htm

efficient campaigns, others than the classical and[9] http://blacksea.bcnl.org/

obsolete on, to promote the touristic values ofBlack
Sea coast, and of the entire country through touris
exhibitions, and other activities, be them onlitee the
end of creating attractive routes in the Black Sad
even in the Mediterranean; now, the port of Cortatan
port fails to attract annually more than 40000-3000
compared to the Mediterranean ports,
multiplier indicator is 10-20 times higher). If wanly

[10] http://www.cnadnr.ro/proiecte.php?tip=95

[11] http://www.europecruiseexperts.com/ports.aspx
[12]http://ec.europa.eu/maritimeaffairs/atlas/sesaisbl
acksea/long/index_en.htm

[13] http://mww.gclub.org.ua/en/articles/ru-turciira
novaya-energeticheskaya-politika-chernomorskogo-

where theregional/

[14] http://mww.iglucruise.com/black-sea-cruiseséta

multiply by two the number of passengers and of the [15]http://www.portofconstantza.com/apmc/portalista
days of stay in the Romanian ports, we can reach ado?package_id=Ir_con_pasagere&x=load

significant increase of the revenues, and alsogattny
advertising effect, directly from person to persfam,the

[16]http://www.mt.ro/webl4/documente/strategie/stiga
ii_sectoriale/strategie_de_transport_intermodat.petk

Romanian business field. Romania must understadd an [17]http://www.mt.ro/webl4/documente/strategie/stga

use this opportunity window created in the shipping
industry, as a result of new geopolitical realitinsthe
Black Sea. How this issue is (not) understood egm $n
the totally inadequate response of the MinistelSiESs,
Business Environment and Tourism, given in an
interpellation made in the Chamber of Deputies
(www.cdep.ro/interpel/2014/r3469A.pdf) on the nely E
strategy on maritime and coastal tourism, callipgrua
vague national master plan for tourism developnient
Romania, for 2007-2026 (where they speak on noemor
than 2 pages, out of 163, about the seaside tojrism
reference is made to a project, Odyseea, from 2&0d.,

to
European Commission policy, etc.
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THE DEVELOPMENT OF SHORT SEA SHIPPING IN THE FRAMEW ORK OF
EUROPEAN INTERMODAL TRANSPORT

BRANZA GRATIELA, STINGA VIORELA-GEORGIANA
Constanta Maritime University, Romania
ABSTRACT

Intermodal transport represents a vital elementttierworld trade, which tries to integrate in thestefficient
way various modes of transport. In order to develup type of transport, the European Union promatkort sea
shipping as a highly efficient form of transportevhreferring to energy conservation and environalgrgrformance.
Within our study we have tried to highlight its iomance for the European transport system by ptiegsea statistical
overview of short sea shipping in Europe, as aasuaile part of the intermodal transport.

Keywords: intermodal transport, sustainable transport, poghprt sea shipping, European transport
1. INTRODUCTION States on the Baltic Sea, the Black Sea and the

Mediterranean  (Commission of the European
When referring to European Union’s Communities, 1999).

competitiveness there is a key element that is ecbéal According to the European Short Sea Network,
order to achieve socio-economic and environmentalshort sea shipping (SSS) is the intermodal transpior
sustainability, an efficient transport system. hakinto Intra-European cargo on a door-to-door basis, tsual

consideration that the overall efficiency of a sport containers (of 20 ft, 30 ft, 40 ft and 45 ft) oaiters. On
system can be accomplished only through a doooto-d  brief we can say that it is the movement of cargd a
transport chain, there was introduced the concdpt o passengers by sea between ports that does novénaol
intermodality. Its main goal refers to the integrat ocean crossing (Johnson and Styhre, 2015).
between modes that should improve in the end the The European Commission's White Paper
overall efficiency of the transport systems. Threndard “Roadmap to a single European transport area- Tasvar
definition of intermodal transport according to the a competitive and resource-efficient transport esyst
UN/ECE 2001, attest that it tries to use the besiefits (COM (2011) 144 final of 28 March 2011) sets some
from every type of transport modes in one integtate important strategies regarding intermodal transpiort
transport chain (Flodén, 2007), using at least tvamles which short sea shipping is a vital component, tduihe
of transport to transfer the goods in a single ilogqudinit fact that an adequate port infrastructure and good
or vehicle. performance of port services are very important for
As roads become more congested and tradeEuropean Union’'s growth. The new Trans-European
increases, most European ports and traders trifithdo  Transport Network also refers to short sea shippin@
an alternative to move the goods out of ports dasec key element, especially the Atlantic Corridor oriehe
to their final destinations. One efficient alteiaatthat 9 Core Network corridors, which sets it as one tef i
was introduced in order to accommodate freight eiith  major objectives as an alternative to saturatedl lan
increasing road congestion was short sea shipgien routes. The main objective of Short Sea Shippiolicy
as an essential part of the multimodal Europearsgrart in Europe is built around the “Motorways of the Sea
system. Studies have shown that intermodality esky which according to the European Transport Poliay fo
needed to develop short sea shipping, a prioritthef ~ 2010: Time to decide, white paper, COM (2001), are

European Union transport policy since 1995. door to door regular (with high frequency) services
including a short sea leg allowing a significantdab
2. LITERATURE REVIEW shift from the road (Douet and Cappuccilli, 201The

“Motorways of the Sea” are seen as a good subsstifit
Before the definition of the European Union, the motorway of land, needed to avoid congested lan

Balduini (1982) presented short sea shipping as: "acorridors and to give access to countries sepafabaa
maritime transport between ports of a nation ad a®l the European Union mainland.
between a nation’s port and the ports of adjacent Many studies were conducted referring to short sea
countries”. Later, the European Commission pre=gn  shipping’s efficiency, ones that used case studies
its definition regarding short sea shipping, as the (Torbianelli, 2000), cost-benefits analysis comgate
movement of cargo and passengers by sea betwetn porland-transport modes and its environmental comntigu
situated in geographical Europe or between thosts po (Lombardo, 2004) and the general European shipping
and ports situated in non-European countries haging policy (Paixao and Marlow, 2001). Studies have show
coastline on the enclosed seas bordering Europethat without huge investments in infrastructure amd
According to this definition short sea shippinglutes intermodal transfer points, short sea shipping nadt be
domestic and international maritime transport ahd i fully integrated as an alternative mean of freight
extends to maritime transport between the Membermovement, which in the end could reduce the social
States of the Union and Norway and Iceland androthe costs and the number of trucks which daily congest
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about 4000 km of road networks (Douet and Capplijccil brokerage, insurance or freight forwarding
2011). sectors.
Taking into consideration all this advantages we ca
3. OBSTACLES AND ADVANTAGES TO SHORT say that short sea shipping could offer shipperapid,
SEA SHIPPING regular and above all secure service, by using
standardized equipment (such as pallets or comtgias

As stated in 2009 by the European Union, after part of the intermodal transport system (OECD, 2002
analyzing the 2003 Programme for the Promotion of
Short Sea Shipping, there were identified someaohes 4. STATISTICAL OVERVIEW OF SHORT SEA
that stops the optimal development of short seapsing: SHIPPING IN EUROPEAN UNION

- It has not yet been fully integrated in the door-

to-door supply chain; Data analysis revealed that cargo volumes in the
- ltrequires good hinterland accessibility and also short sea shipping sector are growing faster tlwead r
higher port efficiency; haulage, short sea shipping currently accountirayiye

- ltinvolves complex administrative procedures. 40% of all freight moved in Europe and the volumes
In order to overcome these obstacles the Europearhave increased over the years while the markeestes
Union has put in place some actions (that describesbeen stable (EC, 2012), with some 10,000 ships
legislative, technical and operational initiativesch as  operating solely within Continental waters.
standardization of intermodal loading units, a guid The table below shows us that the volume of freight
customs procedures for short sea shipping, maintpin transported by short sea shipping have increased by
the efficient operation and guidance of Short Sea12.923 thousand tons yearly. Calculating the grawath
Promotion Centers, new routes, construction of over previous period we have obtained small in@gas
infrastructures or feasibility studies) that arened at from one year to another and the highest negatiteev
developing its efficiency at EU, national, regiorsaid in 2009, due to the effects of economic crisis.
industry levels, so that it can remain on the malt
agenda as a key element. Industries are considereel Table 1. Evolution of gross weight of goods tramsgb

the most important ones for the implementationhafrs to/from main ports in EU28 in the period 2005-2013
sea shipping. i
There are many arguments that highlight the role of ~ Y&&' Unit (thousand tons) | Growth rate
short sea shipping for the European transport systes over previous
stated by the ECASBA (European Community period (t/t-1)
Association of Ship Brokers and Agents), it could 2005 2.901.741 -
represent the most efficient and environmentalgnily 2006 2.989.144 3,01
mode of transport if it will be used at its full teatial. 2007 3.076.280 2,91
«  First of all its development could help to reduce| 2008 3.105.201 0,94
the growth of road transport and restore the 2009 2.730.655 -12,06
balance between modes of transport, by passing 2010 2.876.437 5,33
in the end the bottlenecks. 2011 2.997.159 4,19
+ It also reduces the impact of transport on thg 2012 2.992.036 -0,17
environment, promoting a sustainable transport 2013 3.005.125 0,43

system; its external costs are lower than other Source: [12]
mode of transport.

» Compared with inland transport, short sea Considering the type of cargo in short sea shipping
shipping uses no-cost infrastructure, the sea. Intable 2 presents a picture of gross weight of goods
terms of constructions and maintenance, the seatransported to/from main ports. Liquid bulk goods/é
lanes and port infrastructure require smaller the biggest share in total (44,77% in 2013) in
investment budgets than other transport mode. comparison with dry bulk goods — 19,54% and large

« It is able to reach some regions like Ireland, containers — 14,28%. Despite this fact, liquid bytiods
Norway, regions on the Baltic Sea, the Black have recorded a rate of decline by 14,48% in 2013
Sea and the Eastern Mediterranean that arecompared to 2005.
impossible or difficult to reach by other modes,
this is why short-sea- shipping is seen as the Table 2. Gross weight of goods transported to/froamn
leading mode of transport for trade in goods ports, by type of cargo in EU28
between Eastern and Western Europe (OECD; 5005 T 2007 5609 o 5013 ]
2001). It can also contribute to the development
of remote and peripheral regions.

« It offers one contact throughout the total door-
to-door transport and it is cheaper than roa Bry bulk
transport and also more reliable. goods | 352.233 | 364.340 | 340.203 | 359.489 | 341.352

< Due to its role and to the fact that it develops a
logistics business, it requires highly specialized| Liauid

o . bulk | 914.345| 903.814 | 843.880 | 829.128 | 781.966
employees; either we refer to shipyards, goods

Total 1.808.01| 1.865.24| 1.691.73| 1.787.83| 1.746.42
9 3 4 8 6
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Large 183.425 | 209.299 | 196.613 | 232.203 | 249.401

container
S

Source: [12]

Scandinavia, the United Kingdom and Italy can be
considered part of Rotterdam’s hinterland, duehteirt
maritime  connections. All these benefits and
development stimulate the main goal —“to promote
business activities in a European perspective based

During the present study we stressed the importancgh® concept of a safe, clean, sustainable por8]' [1

of short sea shipping for regions like Ireland, Way,
regions on the Baltic Sea, the Black Sea and tisteEa
Mediterranean that are impossible or difficult éach by
other modes of transport.

Having in view the statistical data from the table
below, Mediterranean Sea ranks the first place ftioen

5. BEST PRACTICE EXAMPLES
PROMOTING SHORT SEA SHIPPING
EUROPE

OF
IN

Almost unknown a decade ago, Short sea shipping

sea regions, with an annual rate of increase by 435S @ fast-evolving activity; it changes the world o
thousand tonsNorth Sea and Black Sea recorded rates transport and logistics.

of decrease in the period analyzed (-7475,75 thwlsa
tons annually for North Sea and -561,625 thousand t
annually for Black Sea).

The differences between the trend of evolution of

In the last years some issues are to be considered:
.~ A wave of take-overs and joint ventures among
shipping companies has turned some of them intgetar
and more substantial players.

these sea regions in the period 2005-2013 can be The shippers firmly believe in the further deymitent

observed better in a graph (see the figure below).

Table 3. Gross weight of goods transported to/froan
ports, by sea region of partner ports in EU28 & th
period 2005-2013

-thousand tons-

Year North Mediterranean | Black Sea
Sea Sea

2005 558.035 566.839 132.957
2006 560.757 570.286 139.025
2007 567.815 592.593 134.886
2008 562.659 596.566 136.656
2009 504.078 571.586 126.753
2010 527.324 580.728 128.050
2011 523.810 552.699 133.599
2012 505.985 577.869 127.479
2013 498.229 570.319 128.464

Source: [12]
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Figure 1. Evolution of Gross weight of goods trarspd
to/from main ports, by sea region in EU28 in thaqmk
2005-2013

of short sea shipping: they invest in new ships and
increase their capacity and range by deployingaextr
vessels.

- The ports continue to develop their hub functi@nger
round-the worldplayers can only be attracted if they are
convinced that theicargo can be conveyed through a
network of maritime links”.[14]

Short sea shipping is a sustainable part of
intermodal transport and more often shippers prader
use it. A good example of transport modes comtonati
— road haulage, rail, inland navigation and shea s
shipping — is the intermodal transport of household
appliances for Bosch/Siemens Household Appliances
made by ACB group to the UK. The group invested in
72 pallet-wide 45’ high cube containers with a $alec
height of 3 meters. Since November 2006 the freight
from Southern Germany has increased to 9 containers
per day, which is the equivalent of some 2,200idsrr
per year.[14]

Another good example is that of the short sea
shipping used in the transport of refrigerated gingi
European Food Transport (E.F.T.) demonstrates ahat
short sea-road combination is perfectly feasiblé=.E
uses ro-ro and ferry solutions for the transportitsf
lorries. This particular haulier uses short seaises to
Helsinki (5 containers a week), to Goteborg (12-15
containers a week), to Norway (4 containers a weaak)
to the UK (10-15 containers a week). From the White
Kingdom empty pallets and end products such as frui
juice are already taken along.[14] So, in this cHme
synergies between road transport and short segisbip
are beneficial for the preservation of sensible-
temperature goods and for their ,just-in-time” aati

More and more companies activating
transportation field or in other areas of activihave

in

A good example of port in North Sea region is chosen short sea shipping to avoi(_j the congesfiooaol
Rotterdam, which has developed and promoted strongf@nsport and to preserve the environment. For pi@am
short sea services. This fact has happened diegood ~ HOPoken-based construction company Smulders has
and frequent connections with other ports and $o it Used short sea shipping to transport 11,000 tons of
efficient handling operations. Also, the port of foundation elements for a windmill park to the tris
Rotterdam is a leader in the transshipment of oil S€&.[14] Specially adapted coasters have loaded the
products, containers, fruit, coal and so on. this most ~ heavy elements on the river Scheldt and have toatesp
important economic and industrial centres of Wester them to their discharging place.

Europe and it can be reached within 24 hours.
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Shortsea Promotion Center Flanders stated that ,inSecond Two-yearly Progress Report, COM, Brussels, p

recent years pure hauliers also have found they wa
towards short sea, in most cases as a consequetiee o
ever congesting European road network”.

6. CONCLUSIONS

The statistical overview carried out in the reskarc

317 Final, 1999

[3] Douet M., Cappuccilli J. F.A review of Short Sea
Shipping policy in the European Uniorournal of
Transport Geography 19, pp. 968-976, 2011

[4] Flodén, J.Modelling Intermodal Freight Transport -
The Potential of Combined Transport in Sweden
Department of Business Administration. Ggteborg

on short sea shipping emphasizes that, due to itsUniversity, 2007

advantages and the fact that it is a good way oidévgy

[5] Johnson H., Styhre Lincreased energy efficiency in

congestion of road transport and of preserving theshort sea shipping through decreased time in ,port
environment, short sea shipping is seen as the mostransportation Research Part A 71, pp. 167-178 201

suitable mode of transport chosen by shippers. ian
Europe short sea shipping consists mainly of trarisp
between European countries, it seems to be a gayd w
of performing door-to-door transport.

When referring to long distance it is clear that
maritime transport is highly competitive, but fdroster
journeys studies have shown that short sea shigpisg
become the most attractive alternative. By usialiets
or containers, short sea shipping offers a fagyleg and
secure service to shippers involved in the interahod
transport system.
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LIQUIDITY RISKS
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ABSTRACT

The expectancy theory is a branch of operationsares that has as an objective the mathematicabapip of,,
staying in line/waiting in line” or of the expecwnstrings. Concerning risk, the main characterisfi the payment
system in real time gross settlement (RTGS) is ithafifers the possibility of removing the systeisky which is very
important for the central bank for assuring and mtzning financial stability. This result from ailyasubstantial
reduction of interchange displays by implementiggitlity facilities using the “waiting in line” mabd.

Keywords: Risk managemernitquidity, payment.

1. INTRODUCTION payment instruction from the end of the waitingelirif
the initiator participant requests so. Exceptionsthis

The expectancy theory is the main instrument usedrule are the payments instructions initiated by the
in studying congestion phenomenon, which appeanwhe organizations that provide services of discount and
the demands number overwhelms the offer. In compensation. Their payment instructions cannot be
Romanian language we use the term “coada” which cancelled from the waiting line at the request lod t
comes from the Latin word “coda” and it means a initiator participant.
layout as a string of awaiting requirements. The
expectancy strings and the expectancy theory were3. THE UNLOCKING MECHANISM
applied in various areas like telecommunicatioredfit

control, medical service, air traffic, plane ticketells. Another very important aspect concerning the

Once the new digital technologies were involvedhe implementation method of the waiting lines consists

banking system this theory is applied in order taken  the fact that the electronic payment system has an

the payment system more efficient. adequate algorithm of detecting and solving the
“gridlock” situations. When it comes to the discowrf

2. PAYMENT INSTRUCTIONS the payment instructions of certain participantse t

ReGis system assures an automatically breakout that
The payment instructions are processed in order offollows the concomitant discount of as many as iptess
arrival. In case of insufficient funds from the tknent instructions of certain participants
account, the payment instruction is ordered in @inep The unlocking mechanism can be released in a
line, managed by the system. Payments are ordered imanual manner by the central bank in its admirtisia
the waiting line depending on the class prioritaehed quality system. For this purpose, BNR is monitorthg
and on the time they were assigned. discount accounts and the payment instructionstsito
The administration principle of the by-pass line of each participant that stands in the waiting.line
FIFO is respecting the class priority (the systeakes
payments in chronological order “first in- firsut; if 4. ASSURING THE RISK MANAGEMENT
this is not possible, the bank will make the first

following payment for which there are sufficieninfis. In the gross settlement system, ReGIS, the risk
Payments will not be made from a class priorityloesg management is assured by:

as in the waiting line there are payments from@esor a) Providing intraday liquidity based on guaranties
class). In the ReGIS system, the payment instmstio as government securities;

can have priorities between 0 (the lowest level] aa b) Monitoring the system by competent authorities
(the highest level). The priorities from 51 to 98 a and adopting the necessary measures.

defined by the system for specific purposes ang the In order to provide an efficient liquidity

cannot be assigns by the participants. The paatits management, the ReGIS system offers to the paatitip
except the organizers that provide compensation anda series of faciliies that are meant to assure the
discount services, can assign process prioritiesdsn 0 framework and the tools for a proper management of

and 50, for the instructions processed by them. their own liquidities and of the financial risk thenay
The payment instructions initiated for BNR by the come, such as:
participants have priority number 57. A very import . The liquidity facility during the day given by

aspect in analysing the ways and the solutionserhfs the National Bank of Romania that offers the pgrtints
implementing the waiting lines is represented bg th the possibility to obtain credit intraday in ordés
possibility to cancel the instructions that ar¢hatend of ~ smooth the discounts in the ReGIS system

the waiting line. During the operation day, the tcan . The waiting in line mechanism, which offer
bank, as a system administrator, can decide toetany the participants the possibility to allocate theymeant
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instructions that were developed in the ReGIS gyste The guarantees are disposed by National Bank of

processing priorities suitable for their own needs Romania as a discount agent, by each participamt, a
. Facilities for fund reservations, in order to they can only be used for discounting their own net

assure the discount of the payments priorities tere debtor position.

initiated by compensation and discount systemsgdgun Concerning risk management in the third subsystem

that are blocked until the participants have thesgmlity of the electronic payment system we must highlitet

of building anytime during the operation day aeah fact that the first mechanism of managing riskghis

and cash reserve, for a better management of oheir mechanism based on the principle “delivery against

resources and cash operations payment”. Its implementation is based on the
. The mechanism of solving gridlocks which interdependence between the fond transfer and the

helps to unlock the payment instruction discountves financial instruments fond.

or more participants that are in the waiting linge do This way, the final transfer of the financial

the lack of funds in the discount accounts of those instruments takes place only if the final transf€funds

certain participants can be made. A way of reducing risk is the realetim

. Facilities for discount accounts miniaturisation discount model by eliminating the extra processimg,
in real time. In order to obtain the necessaryrimfation restricting the risk of unfortunate events that mdke
for a better management of their own resources, thi discount process to “stumble”. Also, the gross alist
allows the participants to manage their own adtisjt  settlement eliminates the uncertainties on legad an
offering them information facilities in real time operational matter.
concerning their cash accounts situations. Among the mechanisms described above we can
Concerning risk management in the net settlementadd the discount caps for the participants thattd@ve
system, we must take into account that the majarity a discount account in ReGIS system, the ,,waitimg i
interchange payments are developing through thisline” managing system .

system which proved to be the most efficient. The credit institutions that take part to the SaFIR
The risk management in net settlement system cansystem have the possibility to take from the Natlon
be achieved by: Bank of Romania the necessary liquidity during diag
a) the existence of a hedging system of risk; for continuing the discounts in this system usiega
b) monitoring the system. operations.

The hedging system of risk is based on guarantees
development of the participants in favour of ACH 6. CONCLUSION
government securities systems, SaFIR, and throngh t
voluntary reservation of liquidities for discourdirthe In practice, the expectancy theory is especialgdus
net amounts resulted from the compensation madeto highlight the dysfunctions inside of a functibna
through ACH. The participants can send for system and its purpose is to correct the system
compensation, for every cycle, payment instructimms  functioning by showing the values that must be exatl
that the payment amount won'’t overcome the guaeante for reaching a satisfying level of performances.
level established by the system. Using this guemant
scheme we can make sure that the multilateral eletd 5. REFERENCES
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PREPARING FOR CONTROL DATA CONCERNING PAYMENT OBLIG ATIONS TO
THE STATE BUDGET

DRAGAN CRISTIAN
Constanta Maritime University, Romania
ABSTRACT

When referring to the budget process in Romaniaeed to highlight the importance of the Constitutaond the
Law of Public Finance, the one that underlies ghscess. This act includes all activities relatedhe budget process
including the elaboration of the draft budget, apprg the state budget, budget execution and budtgdtol. As stated
in this paper the budget process in consideredci ayne, that contains data collected through tkelddation on
payment.

Keywords: State budgefpayment, taxes.

1. INTRODUCTION » tax on incomes obtained from Romania by
non-residents, individuals or legal entities;
The preparation for control of the declared payment » payment shall from legal entities for disabled
obligations to the state budget data is made bgwtng individuals;
the Order of the President of the National Agenoy f »  social stamp tax on gambling;
Fiscal Administration nr. 101 form 21st of Janu2g08 » social stamp duty on imported new vehicles
concerning the approval of content and model omfor  with a minimum displacement of 2000 cm.
used for declaring taxes and contributions withel- s
assessment regime. Payments can be made quarterly until the 25th day
The Declaration on payment obligations to the state of the month following the reporting period for pagnt
budget can be completed and submitted by the tg&rpa obligations, representing:
who have this kind of obligations specified in the - Prepay in annual income tax, owed by banking
Nomenclature of payment obligations to the statiglet companies, Romanian legal entities;
- Income tax, payable by Romanian legal
2. RESPECTING NOTIFIABLE CONDITIONS entities;
- Income tax from associations, owed to
The declaration term of the payment obligations to individuals;

the state budget differs depending on types of - Income tax owed by foreign entities, other than
obligations: the ones mentioned above:
Monthly — until the 25th day of the current month, > income tax owed by foreign entities that are
representing: developing their activities and have a permanecdtion
- With holding tax according to the legislation in Romania;
concerning personal income tax; > income tax, from associations without legal
- Salary income tax; personality;
- Tax on income from intellectual property > income tax, owed by foreign legal entities that
rights; sell or assign real estate properties located imdagoa.
- Tax on financial accounting expertise, on - Microenterprises income tax;
juridical and extra juridical expertise; - Income tax on microenterprises that come
- Tax on incomes that come from activities from associations, owed to individuals;
performed under civil contracts concluded according - Salary income tax;
the Civil Code; - Mining and oil royalties;
- Tax on incomes from activities performed - Tax incentives stipulated in art. 38 of 571/2003
under contracts of agent, commission or commercial law;
mandate; Another option to make payments is the half-yearly
- Tax on income from dividends distributed to payment, until the 25th day of the month followitige
individuals; reporting period for the obligations of tax payngenh
- Taxon interest income; income from wages and withholding tax.
- Tax on pension income; Other terms:
- Tax on income from prizes and gambling; - Until December 25 of the current year for tax
- Tax on income from transfer of real estate payment obligations representing the activity of
from the personal property; prospecting, exploration and exploitation of minhera
- Other income tax on individuals; resources;
» tax on crude oil from internal production; - Until the 25th of the month in which the
» tax on dividends distributed to legal entities; payment obligation is provided, for gambling tax;
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- Until the 25th of the month following the The payment obligations that were wrongly
month in which the legal deadline for submissiorthef declared in the form can be corrected.
balance sheet is provided, if the special law dbesn Preparatory aspects in order to verify the control
provide otherwise, for the payment obligations — accuracy will consider the following types of data:
representing payments shall from the net profile of - Name of the payment obligation, according to the
autonomous administrations , national companies andNomenclature of payment obligations to the state
firms; budget;

- Until the payment deadline stipulated by law, - The amount owed that represents the tax in the
for the next payment obligations: reporting period,;

» Tax on dividends, tax on dividends, if the - The payment amount;
dividends distributed were not paid by the end tof t - The amount that must be recovered
year in which annual financial statements were - Total payment obligations;
approved, - Amount representing payment obligations to the

> Tax on interest income, for incomes based on state budget for the reporting period, respectivibly
civil contracts; total amounts claimed for each tax.

» Tax revenues from the liquidation of legal
entities; 6. SPECIFIC ASPECTS OF DATA

> Tax on the gain from transferring legal VERIFICATION CONCERNING VARIOUSTYPES
property rights over securities, in case of closed OF TAXES

companies.
The declaration concerning payment obligations For the taxes that can be found at 1,5-32 and 35
shall be submitted to the tax authority in whosedi positions in the Nomenclature of payment obligatiom

record the taxpayer is registered. The declarationthe state budget, the taxpayer must verify theeotness
concerning payments at the state budget is conplete of the following data:

using the assistance program. - The amount owed, representing the amount of
The form is submitted on paper format, signed and tax during the reporting period,;

stamped as the law provides, encoding the infoomati - The payment amount.

with the barcode. For prepayment in annual profit tax account, set to

Large taxpayers submit the form via electronic position 1in the Nomenclature of payment obligation
means of distance transmission through nationalthe state budget, the 100th form must be completed
electronic system, as the law provides. quarterly periods of time in accordance with a#. &

Taxpayers who own a digital certificate can submit Law 571/2003, with the specific modifications, as i
the form via electronic means of distance transdoniss  follow:

on the Ministry of Economy and Finance site, Nadion - The amount owed, amount representing a
Agency for Fiscal Administration portal. quarter of the income tax due for the previous year

- The payment amount.
3. CHECKING THE REPORTING PERIOD For the taxes that can be found at 2-4 positions in

the Nomenclature of payment obligations to theestat
The obligation month number is checked, or the budget, aims accuracy of the data on:

number of the last month of the reporting periogl:(61 - The amount owed. This amount represents the
for January or 03 for the first quarter). Also trear for  income tax due for the reporting period, calculaedhe
which is completed the statement is checked. difference between the income tax due to cumulative
from the beginning of the year and the income tae; d
4. VERIFICATION OF PAYER - The payment amount.
IDENTIFICATION DATA The following taxpayers don’t complete the form:
- Non-profit organizations;
The taxpayer that is preparing for future control - Taxpayers who derive income mainly from
actions is checking the fairness of the tax ide@ifon  cereals and industrial crops, fruits and viticuétur
code assigned to him, as the law provides. Just in case the payer of income is not a Romanian
The name of the payer is checked, along with his |egal person, the obligation of declaring the ineotax
address. goes to the foreign legal entity that derives theoime
mentioned in para. 1 of Art. 30 of law no. 571/2003
5. PREPARING DATA CONTROL FOR TAX In case the tax payer is a Romanian legal entity, t
RECEIVABLE payment obligations belong to the income tax palyer.

case of associations without legal personality, the
For every tax in the Nomenclature of payment amount that must be recovered is checked, meahing t
obligations, for which there are declarative oltigas in amount representing recoverable income tax for the
the reporting period, must be completed in the samereporting payment period.
form a table generated by the assistance program,
registering amounts representing the obligations7. CONCLUSIONS
established in the reporting period to which theunre
relates, in accordance with the instructions below. As a conclusion, we consider that the state buidget
an important element referring to Romania’s economy
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due to the fact that it appears as a financiabagtian of [4] O.G. 64/2001 privind repartizarea profitului

the state. [5] Legea 769/2001, cu modificarile si completarile
ulterioare, prevazuta la pozitia 32 din Nomenclator
8. REFERENCES obligatiilor de plata la bugetul de stat

[6] Ord MFP 600/2004
[1] Ord. Presedintelui ANAF NR.101 DIN 21.01.2008
[2] Codul Civil
[3] Legea 571/2003 privind Codul fiscal
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THE CONNECTION BETWEEN PREVENTIVE FINANCIAL CONTROL

AND

BUDGETARY EXECUTION

'DRAGAN CRISTIAN, °STINGA VORELA-GEORGIANA

LZConstanta Maritime

ABSTRACT

University, Romania

Budget execution is the process of monitoring, stif\g, and reporting on the current year's budgretevery

country, including Romania, this task must be aqu@he

d by the Government, more exactly by the stémi of

finances. The concern on legal administration aenfiopmance of public resources determinates themwrent to take

measures for perfecting financial control on inteuablic fund
Keywords: Expenditurefinancial control, payment.
1. INTRODUCTION

Taking into consideration both the requirements of
the European Union and of the International Monetar
System, the World Bank, the European Bank and OECD,
in Romania there was adopted for all public erttitiee
accrual accounting system in the public sector.

s and on extern funds.

Checks are Checks are
cashed. cashed.

Source: International Monetary Fund

Payment Not applicable.

The Ministry of Finance elaborated methodological
procedures which, despite the fact that it refardatail
at the modalities of implementing the obligations

One of the measures that our government took atmentioned in the public financial law, it createss| of

the beginning of 2003 was to determine public
institutions to respect the four stages of budget
execution, more exactly the commitment, validation,
order and payment of expenditure, and also to dzgan
to lead and to report the budgetary and legal
arrangements.

The four stages of budget execution are presented i
the table below, which shows their similarity irreth
different of  countries

groups

difficulties in applying them which made it diffittufor
public institutions, even after four years, to ersfand
very well how to apply them.

Anyway, there are many workers in the domain that
claim simplifying the procedures, the number of
documents that must be written and the number of
persons that contribute.

In our opinion, the regulation from 2002 (Public

(commonwealth Financial Law and the Ministry of Finances order. Nr
francophone and transition economies), taking into 1792/ 2002 for approving the methodological norhret t
consideration their specific terminology.

Table 1. Stages of budget execution

Commonw Transition
Stage Francophone .
ealth Economies
Commitm | Contract Contract signed, | Order is placed,
ent signed, order placed. often no contracts.
order Authorized by Typically no
placed. the ministry of record is made at
Information | finance or this stage.
not financial
recorded in| comptroller.
central
accounting
system.
Validation | Bill is Bill is received. | Bill is received.
received. Work is verified | Work is verified as
Work is as complete or | complete or supply
verified as | supply delivered | is delivered in full.
complete or| in full. Some use of
supply preaudits by
delivered in control
full. departments.
Orders Treasury | The specific part | Unless system hag
processes | of the Ministry of | been reformed, theg
orders and | Finance and central bank
issues Economy, processes paymer
checks; or | processes orders| orders and
done and issues checkstransfers are made
directly by | or an entry is between accounts
line made in deferred| electronically. No
ministries. | payments issuing of checks.
account.
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refer to faze evidence of the budgetary executlwag
positive sides but it also has some week point$ tha
makes it inefficient.

The bright side consists in involving more persons
or responsibility factors in exercising preventive
financial control, preventing and following, evidgémg
and reporting obligations that conduct to a higher
responsibility on spending public funds.

We must agree on the fact that a much to bigger
number of paper work that must be drawn for every
payment operation, the necessity to assure theeprop
staff that must take part at the budgetary exeoudiod
the variety of interpretations of the treasury sinin
legal clauses — aren’t helping the budgetary exacut
process.

Which is the connection between preventive
financial control and budgetary execution phases® H
can this positively influence the quality of growghthe
budgetary execution process? If the preventivenfiied
control, but also the concomitant control and the
subsequent control are implied in the unwindinghef
budgetary execution phases, the quality of thicese
will grow.

2. COMMITMENT OF EXPENDITURE
The first phase of the budgetary execution is the

commitment of expenditure, which, according to léw,
represents the beginning of institution commitments
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spread in two phases: the legal commitment and theprepared in every case where we have payment
budgetary commitment which are global and individua  operations.
By legal commitment we understand any document This procedure implies an extra work volume,

with juridical effect from which it results or itoald insistently reported by the domain workers, whigmot
result an obligation on public funds or public patny always justified, especially when we take into asto
(laws, contracts, other juridical laws). medium and small entities that make payments with

The budgetary commitment represents the values that are not significant enough to make gmréve
administrative procedure which reserves the budgeta control necessary.
credit for full payment of a payment obligation ttha That is why, in this situation, we believe that is
results from an ulterior execution of a legal oatign. important to let the credit release authoritiesdéexide
When we talk about the global budgetary obligation the value limits that determine the necessity oéiéng
we must take into account that this is a budgetarythe acceptance regarding preventive financial obantr
obligation associated with a legal commitment which
relates to current functioning administrative exges) 5. EXPENDITURE PAYMENT
like:

- Travel expenses; Expenditure payment is the final phase of the
- Protocol expenses; budgetary execution. In this phase the publiatirsin

- Maintenance expenses; is released by its obligations to creditors. The
- Assurance expenses, etc. expenditure payment is made by authorized persons,

In contrast with those, the individual budgetary that, according to law, are named accountants. They
commitment refers to a commitment specific to a new have the obligation to make payments in the linfit o
operation that is to be made. The commitment of budgetary credits and in the limit of destinations
expenditure considers documents with legal vals th approved by legal dispositions through treasury and
give obligations to the organizations or institaso public accounting units. Exceptions to the rule are

Those documents that hire the institution in making payments made in currency by banks or other paynent
commitments must receive the acceptance of thethat, according to legal dispositions must be made
preventive financial control. through bank. These payments can be made by the

According to law, the control object in this phase  accountant only if the documents and operationgects
having budgetary clauses and account reservescertain conditions.

Otherwise, law sanctions the commitment of expemelit Those conditions are:
if those conditions are not respected. * The expenditures that must be paid went

Therefore, the connection between preventive through all the budgetary execution phases;
financial control and the commitment of expenditure « There are open or assigned budgetary credits or
phase is direct — so that any organization comnmitrae cash in escrow accounts;
legal or budgetary — must be controlled on the abjes + The approved budget subdivisions correspond
of preventive financial control. to the nature of expenditure concerned;

e All the supporting documents that justify the
3.  VALIDATION OF EXPENDITURE payment exist;
o ) ) e« The signatures on the supporting documents
Validation of expenditure is the second phase ef th belong to the credit release authority:

budgetary execution in which the existence of
commitment is verified, the amount of sum that mest
paid back is checked and the conditions in whiaoh th
legal commitment is made is also verified, basedhen
supporting documents that validates the operation.

As a rule, for this activity are named different
persons from those who are implied in giving apptov
for preventive control. A signature of the person
responsible with checking the fulfilment of requirents
asked by validation of expenditure is also required

e The amount beneficiary is the one entitled,
according to the documents that certify the
service performed,;

e The amount owed to the beneficiary is
corrected;

e The documents are prepared with all the data
the form requires;

Other terms required by the law.

The law also establishes concrete conditions in
which payments cannot be made, as the following
situations:

Expenditure order is the budget execution phase When there are no open or assigngd budgetary
where delivery of goods and payment of other dabgs credits or there are insufficient funds;
confirmed so that the payment can be made. These * When there is no confirmation of the performed

4. EXPENDITURE ORDERS

objectives must be followed, according to law, bg t service and the documents are not approved for

persons who signs the document named ,.expenditure a “good payment” situation;

order”. *  When the beneficiary is not the one for whom
Because of the fact that the approval for the the institution has obligations for;

preventive financial control is necessary for every ¢ When there is no approval for the preventive

payment operation, the expenditure order must be financial control on the order of payment and
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the authorization the law demands is also

inexistent. 6. CONCLUSIONS
The person that has the power to give approval for
preventive financial control is usually the head of As a conclusion, we consider that, if the only
financial accounting department or the financiakdior. responsibility for the person that makes paymesit®i

This authorized person that gives the approvaltiier  verify the signatures of all persons that are iegbin the
preventive financial control is, according to laiw, an budgetary execution process and in the preventive
incompatibility situation if he makes payments thatre financial control, the superposition between the
approved by the preventive financial control thatalso ~ assignments each person has would vanish, the gsroce
performed. would be more clear and the time spend to comgalitte
As a result, the payments must be entrusted tothe phases would be less.
others that are authorized to give preventive fiien
control approval so that it can be made an objectiv 5. REFERENCES
examination of the documents and situations.
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ABSTRACT

Traditionally and within theoretically approachexaminer’s report on courses’ final exam in thevarsities
consists of two components: firstly, there is a swative assessment where a judgment is made abethevtthe thesis
has met the standards established by the discifiinthe award of the degree; second there is aemiion about the
development and the formative aspects of the ewdrare examiners provide feedback to assist theestado improve
their learning tasks. The main objective of thipgrais to determine if periodically exams of studeare primarily
assessment or feedback? In this paper we usedaerdhack referring on the trajectory of reportsfggeor-student, in
an effort to distinguish it clearly form summatiaesessment. Our small-scale study of four examéeparts aimed at
identifying the nature of examiners’ reports andetiler the reports provided primarily summative sssent or
feedback.

Keywords: feedback, assessment, evaluation process, qualigiication

1 THEORETICAL BACKGROUND: One of the main consideration in communication is
ASSESSMENT AND FEEDBACK that given feedback is not always the same with the
feedback received (Eraut, 2006; Koh, 2007). The
Educational process and training processes couldinformation that professors regards as a comment on
not be evaluated and focused on performance withoutperformance may be perceived by the student as a
feedback. Feedback is considered the most importanpersonal slight. In order to assess how the inftiona
factor within the learning process (Clynes and &uft has been received by students during feedbaclosedssi
2008). Without feedback, the chances that student t may useful to have a summary discussion during twhic
progress, to close the gap between current andedesi students are encouraged to reflect on the feediadhko
performance and to attain the level needed to becmam outline their interpretation into this context. The
member of the academic community are lower (Strakerelationship and the category of stimulus transfiérr
and Kumar, 2011). between the sender professor and the receiverdeach
A stronger focus on feedback would improve, for influenced by the relationship between two of them.
all stakeholders involved in the educational precése When students respect and appreciate the proféssors
quality of the higher education. activity, they are likely to value the information
We built out some literature review investigations (Giilespe, 2002). In addition, this type of relatship
regarding to the definitions and interpretations of professor/student may encourage the student to seek
feedback. Usually, the common definition is that feedback regularly. Jerome (1995) describes feddbac
feedback is an interactive process which aims twige process as delivering in four different stagestidty,
learners with insight into their performance. teacher and student have to work together to ésitabl
Notwithstanding the evidence that feedback is a learning objectives as feedback will eventuallydshen
determinant component of the student learning m®ce these. Wherever professors have to deliver negative
we made a review of the literature reveals regardin feedback, they have to use sandwich technique
barriers to giving and receiving feedback, personal (Dohrenwend, 2002). This method consists of priogd
relationships between professor and students amd ho negative feedback sandwiches between two specific
the preparing feedback process looks. pieces of positive feedback. The method consists of
There are some factors which influences the providing negative feedback sandwiched between two
understanding the student response to feedbaole®@s  specific positions of positive feedback (Clynes&feaf,
self-esteem, relationships in the workplace and the2008); is particularly useful when working with jon
expectations of the learners, are factors whicluémices students and with students with low self-esteem.ar
the receiving of feedback (Young, 2000). Teachexs a effective communication between professor and stude
trainers need to be cognizant of the relationsleippvben it is not always essential that all praise andiaisin
self-esteem and receipt of feedback. Studies rele#te  needs to be sandwiched and on occasion it may lbe mo
students with high self-esteem have the ability to appropriate to offer praise and criticism indepeniye
appreciate constructive comments and understanid thaMature students do not appear to be overly conderne
the information relates to performance. Conversely with the manner in which feedback is given; younger
students with lower self-esteem tend to interpret students, regarding to studies, seem to be mositisen
constructive messages as negative communicatiornto criticism. Wiggins (1998) describes the impocarof
strokes and perceive them as personal messages. the specific character of feedback: being well dptge

181



Constanta Maritime University Annals

Year XVI, Vol.23

and actually occurred. Information presented talestis
should be clear and offered in terms of specifigdts

educational measurement; it has been developed the
concept that assessment is a measure of compeferee.

and standards. Feedback should focus on evaluatingiotion of assessment refers to any appraisal, whate

behavior and work performance and not on the stisden
different characters (Russel, 1994; Dohrenwend2200

we call it judgment or evaluation (Sadler, 1989)d at
supposed to serve two purposes: summative and

The process of delivering feedback is considerably formative.

easier for the professors’ activity, when the shide
identifies their own practice limitations (Clynez)04).
That's why student’s should implement their ownf sel

Summative assessments are those assessments
given at the end of semester/program or mid-semeste
with the sole purpose of grading or evaluation pees.

assessment before giving feedback; we should notSummative assessment indicates to professors and

underestimate in educational process studentstyabil

students if the learning goals have been achiefede

evaluating their own performance. The process ofreport results of summative assessment to perfareyan
delivering feedback is always easier when studentsis a passive measure of improving performance, ussca

identify their own theoretical and practical lintitans.

1.1 Assessment and evaluation process activities informative assessment,

relationship professor-student. Summative assetsmen

it doesn’t have a direct impact of learning (Sadl©89).

In contrast with summative assessment there is
which is given with an
opportunity to direct improve the task of learning.
Formative assessment incorporates different

Examiners may consider the examination as a gatecomponents:

keeping task or/and as an opportunity to provide
developmental experiences to the candidate. Examine
encourage developmental experiences in the form of

» Diagnosis students difficulties
» Measuring improvement over time
» Providing information to improve tasks of

feedback (Kiley, 2009) and usually make a summative learning.

judgment within the examination process. Professors

prepare in evaluation activities a summative assess

One of the main objectives of this article is to
improve students’ assessment in Constanta Maritime

where examiners make a judgment as to whether theUniversity and to transform summative assessmeat in

thesis has met the standards established by tbipldis
and the university in order to award of degree.réhe
another important element in activity professodstut,

formative one; formative assessment is active ia th
sense that it triggers and provides a sense oftdireto
achieve learning goals. The distinction between

a development and formative one, where examinerssummative and formative evaluation could be veeacl

provide feedback to assist student to revise anmtdue
his work in future evaluations (Strake&Kumar, 2011)

interpreted: summative assessment make a judgra#nt c
on learning outcomes while formative assessment

A conceptual definition of assessment refers to how provide a sense and a direction to achieve unatiain

much learning has taken place as a result of tegchi
(Gibbs& Simpson,2004; Kumar& Stracke, 2011).

Assessments are considered learning outcomes, whici.2 Formative

goals.

assessment/feedback in students’

are whether the outcomes meet the standards that ha evaluation process
been established. In this sense, assessment psovide

information about a performance. The performance

standards are usually listed as assessment criteria
usually classified as guidelines for examiners.riixers
verify if certain learning outcomes have been rate
of the learning outcomes of the students is theciap

to make an original interpretation of the course'’s

information and to consult scientific literaturedicated
for the course. If the student has promoted thitergon,
the assumption is that the objective of this outedms

One of the proper interpretation of the feedback is
that provides developmental experiences and engesira
self-regulated learning. The main aim of feed-bacto
reduce discrepancies between current understandings
performance and a goal.

Feedback is a fundamental aspect of teaching and
learning. Authors like Rowntree (Rowntree, 1997)
describe it as “lifeblood of learning”. One of taens of
this article is to outline the nature and the intance of

been met. Even if the examination criteria are madefeedback in formative learning environment.

available to the examiners, examiners may interghet
criteria based on their own scholarly understanding
interpretation. These elements are influenced by th
notion of hidden curriculum by which examiners asse
the learning outcomes. Professors should be eealumat
the atmosphere they create in the classes andetireal
of trust they have established with their studefitse
hidden curriculum of an university starts in each
individual class. Faculty should have the oppotiuid
discuss their school’'s hidden curriculum at length,a
whole group, because it will bring them closer to

Formative feedback in exam’'s evaluation of
students is an unbiased, analytical reflection lohtwas
occurred. Both formal and informal methods of
delivering feedback to the student exist. Ideally a
combination of these methods should be used irr dode
ensure offering of correct information. One infoima
method of feedback is to on-the-spot comments, lwhic
are made during practice. These could be used iafipec
for the practical aspects which were evaluated by
professor. We can call this opportunistic feedback,
which is a vital experience for the formative laam

alignment with their core ethical values and agreed experience.

practice on the ground.

Another different conceptual understanding of

A second informal method of feedback provided by
the professor is general conversation with studanesy

assessment emphasizes the view of assessment as
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from the job. While this technique may enhance In both cases we are dealing with a frustrated
collegiality, its value is uncertain. employee who , over time, can become very irritable
The distinction between summative and formative without being able to name the exact cause ofthie ®f
assessment is clear; summative assessment makes i@itability) and that will end the relationship thi the
judgment call on learning outcomes, while formative employer or organization physically leaving or gtay,
assessment provides a sense of direction to achievéut " absent " from the point of view of its paipiation
unattained goals. If the information which professo (especially of the creative) .
send to students has a direct impact on the leqtagks Lack feedback place an employee in a state of
established within the analytical program of the stagnation confused he does not know if his effares
discipline, it can be considered feedback or foiveat adequate enough or if there are necessary fordbe to
assessment. If information sent by professors a¢m¢s  notice .

have an immediate impact on learning, it is sunweati When the employee receives feedback, whether
assessment. So, we can define feedback as a &rgject positive, negative or neutral, it is already pladedan
move towards attainment of a learning goal. environment more secure than when the feedbacktis n

In our study, we proposed to improve formative known. He feels free to choose his next move argl ha
feedback in the students’ evaluation process withinthe feeling of belonging to a transparent working
Constanta Maritime University. The central goalais environment, the predictability of actions do nogef
proposed data base, accessed by each student® whefieed the tension/stress. The idea of feedback itiib
they can find the summative assessment for eachmay create unjustified. Many who should provide

discipline and advices for improve quality of leiam feedback forget or do not understand that feedback
starting from the learning tasks which haven't been means a sentence like: “You did a great job! Thgmk!
reached. ( o fraza de legatura cu testele). “Or "During the meeting, you made the transitioanfr

John Burton defines a series of eight human needsone topic to another, not sure if anyone has aulditi
that are based on the idea of feedback from otfiérs. = comments made”, and concludes that result from the

human needs are : complex evaluation process. It is very important tfee
- need response from others (and therefore employee to feel that his work is recognized in fotyn
consistency) and that this recognition has continuity.
- need for stimulation If repeated , the employer shall give his employees
- need for security positive feedback , it should lead naturally and a
- need for recognition (by the individual obtain 9ratification of his efforts , expressed as a cleang
social confirmation that the his reactions to station function, by assigning new responsibilities and¢ased

coming from the company are relevant and approved ) compensation or even form of performance-based
- need specific judgment (not enough that the PONUSES.

answers it receives only individual to be consistehey Without this continuity of feedback, not estimated
must be consistent with the experiences and €mployee may feel ignored or even usele.ss_ for the
expectations) company where they work. It is true that it is very

- need to be perceived as a rational person (Whichdifficult to give negative feedback and also ithard to

stems from the need for consistency of respondeatiha

individual receives from others , rationality painut h d both , )
that there are the others need a consistent behavio can have many causes and both partners in questisn
be aware of this and, if possible, eliminate them.

- understand the need for consistent response : ; . .
There is, however, a solution to avoid negative

received PN S :
need for control feedback if it is just for avoiding stagnation meaand
e this hinders the development of solving / improvame
Based on Maslow 's idea that the threat of unmet . .
. L o Feedback should be provided when performance is
need creates considerable tension in the individuel : : : L
of a certain level, be it negative or positive. fihare

imagine what can cause in organizational negledidil employees who, in the absence of feedback, espyeitial
the employer and the employee of these human needaqe absence of negative, imagine that their woeknst
basch)iec;n r:eg?: Cgtiracted to the idea of the whole from the standards required by the employer.

pie ' It's a lack of respect for the employee to clairthat
complete, will understand the events that happeyev end of a year of activity, the performance was law

day and have principles that gives order and tbesef . .
) o - long as during that year no one warned about tladitgu
predictability. The activity of a component depemis of r?is serviceQSpeaiing of feedback, talk ab . yr']
'(‘)irr]r:y rg\r/rg‘)'loyed to do”, but component “evaluate” and that an employer knows or not to grant his emplcyme
p|f ou. work out an emplovee is not evaluated and thus attention manifests or employee to employer.
Y ploy The employee becomes increasingly "invisible" for

the result Qf evaluation is not communlcated N 2 ihe employer; the chances of it to seek satisfaaifchis
comprehensive manner the employee, it may expearienc :
need to be noted in another company grow.

a voltage generated by unmet need for responseltirem Most times, chiefs defend against this threat

boss. If .th's lack of response persists, dep.endmg through lack of time, her business paying morenttia
personality, the employee may manifest as: outbreak

3 L . . to itself than its people.
g%g:gz:gg .).) or toward the attack itself inwards Here the need for formative evaluation, feedbagk, i

present not only in assessing the student teabbeglso

Most times, the poor performance of an employee
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the management processes in relations manager -assesment ways: assesment through multiple cheste t

subordinate.

2.PERFORMANCE
TEACHING PROCESS

MEASUREMENT IN

2.1. Assessment in the Educational Act

Assessment, within the instructive-educational

and tests with questions demanding a developedeansw
As far the diagnostic assesment is concerned, it
positions the student according to the knowledgthat
beginning of the learning stage. Within the summueati
assesment, we can realize, according to the rafoits
purposes have been accomplished. Now it can be
established if a multiple choice test is correctly
accomplished, helping to achieve the teacher’s qaap

process, is necessary to be considered an attempt tif it can be improved, if any sequence, any questo

know own students, to find out the nature and thedity

of what they learn, strengths and weak points @f th
educational act, but also students’ aversions ateddsts
or even their style to learn. From here we canrpmét
that the result of the assesment represents knaofitige
student. The way this result can be interpreted e,

it is the problem where we seek answer in the fahg
argumentation.

any subject contributes to the wrong answers of the
students, if the teacher’s activity can lead to ngro
answers. In this respect, the analysis technigdigbeo
subjects can help t ogive answers form this point o
view. metodelor statistice cara slentifice Tntrefirile
testului care lasde dorit sau pe cale care sunt.

Revising the multiple choice tests involves the use
of statistic methods with an ambiguous use. Gelyeral

The main objective of the assesment ist o give these methods are used to assess the assesment

feedback in the students and teachers processr&ligne
this aspect is given less importance, especialbmfr

efficiency through the observing of the difficulgvel of
questions and of elements producing error.

teachers, even though this part is one of the most

important within in the educational process, inditg
the way student perceived the educative processtand
The learning assesment involves student’s perfoce®n
In a learning process there are three types ofamsa

We will use statistical methods to identify imprope
construction of the tests used in assessing stsidrthe
Constanta Maritime University specialization Ecomom
Engineering in Transport. Thus the methods used wil

like: formative assesment, summative assesment andelp in evaluating students, trying to formulate #nd,

diagnostic asesment.

based on the results and some suggestions foretesach

The formative assesment is realized during the that make their training.

learning process. Its purpose is to assess therstad
progress during this process development. Thiskean
made on account of a continuous assesment.
Summative assesment represents
assesment of the way the objectives of the educaitib
have been achieved. This type of assesment isaishd
end of a stage within the learning process (writteoral
examinations, practice strategies). As far astips of
assesment is concerned, we will refer tom ost commo

the general

The study was conducted on a sample of 100
students pursuing courses of this specializatiioviing
the results of these four disciplines covered leyrth
First we will try for the four disciplines to estah
an indicator hereinafter: Difficulty level = Numberf
wrong answers / total number of responses
In the figure below the subjects were summarizenbite
intervals obtained for the sample analyzed

40

35

30

25

20

=M1
== M2

15

M3

10

V14

A difficulty of over 70% can be considered an
answer to a difficult question while a difficultyelow 30
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between 7% and 20 % (GM1= 6.9 % , GM2 = 10.2 %

GM3 = 11.6 %, GM4 = 19.6 %). This indicates that ZW:'

either the students are very well prepared eitketst WW = :

were well prepared or so they were able to achieve  Next, they built a second indicator called in the
satisfactory results following index indicates discrimination of splitg the

The difficulty of questions within a test can affec Sample analyzed in two categories: students waithed
the discrimina‘[ory power of the test. Such testwlimch and less quallfled students. It will use all theules of
questions are Strong|y related questions have aStUdentS who performed the anaIySiS for the fOb[anS
discriminatory power of 50 %, and it is recommended Studied by them. Initial test results are arranged
that the questions in the questionnaire have acdiff groups of grades and subjects, and are divided into
level between 20 and 80 % and the lightest in tesis 9groups of equal size (about one third) of theiraftot
motivation to positioned at the beginning of thetse For number. Thus for each question: Discrimination inde
cases of a small sample (30 % ) the results mayulte (score of well-trained students - score of lesdlifiee
inaccurate so it is recommended to supplement thesétudents) / Number of students in the group of well
without having any influence on them, as trained or poorly trained people

350

300

¥

250

200 .\ =M1
150 \\\ﬁ == 12

M3
100
50 ®
0 T T 1
1 2 3
Students Group

This index D can take values between 1 and -1 credibility factor and distracters, which should be
indicating that a test can be divided into two gatees removed if possible.
weak students and well trained is crucial for theole Improvement of the test questionnaires can be
test. Entire test is taken as a criterion of theuasgption achieved in efficiency analysis distracters, tlobioice is
that broader sampling of content and educationalindependent of students' interest, and so goodhdtists
objectives will provide a better shootout between may be of interest much higher for poor studentsnfr
students well trained and weak students. Also the most qualified and also be chosen and correspgn
discriminate the index can be determined usingosiesc proportion of students who are divided into catezgr

for the entire test. Examination of difficulty, efficiency and
The results of analysis are summarized in the tablediscrimination distracters allows the teacher teniify
below: and correct weaknesses or give to that questiooh Su

questions allow the teacher to analyze and impthee
ability to build tests , evaluating the effectiveaeof
testing methods for evaluating teacher and student
strengths and weaknesses as well as future creates
valuable questions that can be used in evaluating

DMl DM2 DMS DM4

0.309091 | 0.257575758  0.244444  0.329268293

students.
Thus obtaining a value above 0.4 for the index of A performance criterion that indicates learning or
discrimination is considered effective in time @&lues  not mainly depend professional experience of thetter
are inefficiency. evaluator (so subjective!) And generally can beduse

Indicators previously calculated G and D are used criterion score. In general the (esults of theststare
for building reliable and valid tests, considerilge ~ P€tween 70-80 %, and if certain tests they haveeto

degree of difficulty is also strongly affected the above 50 % generally between 60-90 %. Professional
skills of the teacher evaluator dependent processes
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mentioned above, the level of feed -back as wehias 1 and 1, and can help interpret the graphs andatidp
experience in the evaluation of the course and itsthe degree of scattering between variables ( stsjec
subjects. analysis.

Correlation is defined as a measure of the strength Analysis of correlations between the subjects
of association between two variables, where | rebeal studied by students as part of the sample is shinwime
survey correlation exists between the 4 materials t table below, and used as an indicator Pearson produ
verify the hypothesis that if students get high kador a correlation coefficient
subject they will get satisfactory results for athe
material. The correlation coefficient is within thenge -

Pearson
ml 0.692789 0.577466 0.565696
m2 0.692788533 0.769556  0.8946[71
m3 0.57746589 0.769556 0.720836
m4 0.565695653 0.894671 0.720836

As noted in the table above for all possible points. Thus, if the results from one disciplimenpares
combinations of the materials studied are obtainedwith the results of other disciplines is importémit they
positive values for Pearson correlation coefficiehich provide signals scattered in the same directidmeratise
can interpret the by the fact that obtaining satfry the comparison is not justified because of eg 56f%
results unsatisfactory for field automatically getes test can be much higher than 80 % of other test.
same results and other matters . Equalization spread of results obtained by differen

Standard score sample subjects most often done using the normal

In general training and educational institutionsdus  distribution method
for marking the trained scale between 0 and 106tppi
and the promotion is done if you get more than 50

M1 M2 M3 M4

10 0.060606061 0.010101 0.038462 0.03252
9 0.060606061 0.010101 0.0384b2 0.065041
8 0.151515157 0.050505 0 0.089431
7 0.303030303 0.222222 0.153846 0.113821
6 0.2424242472 0.262626 0.461538 0.211882
5 0.121212121 0.343434 0.192308 0.292683
4 0.060606061 0.070707 0.1153B5 0.089431
3 0 0.030303 ( 0.0650411
2 0 0 0 0.04065

1 1 1 1
Mean 6.787878788 5.818182 6 5.788618
Std dev 1.494940964 1.248376 1.356466 1.856544

Above mentioned method results are presented in  example if material M1 where the average is 6.7#) w
the table above. Thus to say that a student whairght get better results than 88% of students examined
a score with a standard deviation above average(fo

M1 M2 m3 m4
Point Point rank Point rank Point rank Point rank
10 20 4 10 6 1d E 40 i
9 18 5 9 7 6 72 5
8 40 3 40 4 1 88 4
7 70 1 154 3 24 y 98 B
6 48 2 156 2 72 1 156 P
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5 20 4 170 1 25 K 18p 1
4 8 6 28 5 12 4 44 5
3 0 7 9 7 0 7 24 8
2 0 7 0 0 0 7 10 9
mean 24.88888889 64 17.33333333 79.11111111
std dev 22.1532262p 73.087276p9 22.95103484 55680026
z-score -0.220685188 -0.73884269 -0.31952081 671831656
-0.310965492 -0.75252496 -0.36309183 -0.1220603
0.682117853 -0.32837453 -0.75523101 0.15257%376
2.036322414 1.231404482 0.464757548 0.324222675
1.043239069 1.258769026 2.381882432 1.319777005
-0.220685188 1.450320835 0.334044487 1.73178052
-0.762367012 -0.49256179 -0.23237877 -0.6028627
-1.123488229 -0.75252496 -0.75523101 -0.9453873
-1.123488229 -0.87566541 -0.75523101 -1.1862¥35
mean 4.93432E-17 2.46716E-17 4.934328-17 -7 91y
std dev 1.060660172 1 1 1

Next was built called Z-score indicator which necessary to build another indicator to correcs thi
indicates the performance of students in the stdbjec shortcoming, with a mean and a standard deviation
studied by them, which causes the score expresstiitb  preset. Newly created pointer will cause multiptyithe
standard deviation from the mean. Z-score with the average standard deviation andngdd

Thus Z-score = (score-average) / standard deviation their values fell up to the teacher examiner.

As can be seen from the data previously obtainedThus Standard Score = Z-score * 15 +50
the main disadvantage of this indicator is thahiterage
is 0, yielding even negative values of the sco®esit is

S;acrﬁzrd 46.68972218 38.91735966 45.20718779 39.93002516
45.33551762 38.71212558 44.55362249 48.16909548
60.2317678 45.074382(7 38.67153478 52.28863064
80.54483622 68.47106724 56.97136322 54.86334012
65.64858604 68.8815354 85.72823448 69.79665508
46.68972218 71.75481252 55.01066731 75.97595782
38.56449482 4261157311 46.51431839 40.95990895
33.14767657 38.71212558 38.67153478 35.81049
33.14767657 36.86501886 38.67153478 32.20589674
Mean 50 50 50 50
stddev | 15.90990258 15 15 15

So as we can see the results can be comparedbs.

FINAL CONSIDERATIONS: ASSESMENT

Comparing the results with standard tests can gonve THROUGH MULTIPLE CHOICE TEST VS

ASSESMENT THROUGH QUESTIONS WITH
We can say that the teacher give high marks for DEVELOPED ANSWER

encouraging students to attend that course.

very different perceptions of reality.

The problem of subjectivity (or the lack of
objectivity) concerning the assesment processnwillbe
completely removed, but it can be kept within atable
limits, through the establishment of clear grading
criteria, a lack of objectivity in valuing a papemk or
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the subjectivity of an accurate presentation or. not
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the experiences and expectations) cannot be sdtisfa  24(3), 409-418
than by implementing formative assessments, feetd-ba
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HUMAN ELEMENT IN SHIPPING

POPA LILIANA VIORICA
Maritime University of Constanta, Romania
ABSTARCT

In the maritime context, the term human elementrandgs anything that influences the interaction betwa
human and any other human or system or machinegckba.

The human element has been with us since time imariainbut it is the humans, systems and machinat t
have changed, not only through the increase innt@olgy, but also because of the need for operatorsaintain the
competitive edge by reducing running costs, whiels hesulted in a reduction in manning scalesl the
employment of multi-national, multi- cultural gmulti-lingual crews. Build a crew for a ship eféntly is more
difficult because it may happen that the ship owrsdtip manager or crewing agency have differentvsien
management, and many members of the crew may liigid $tay on board is just a transitional periothére is not a
long-term relationship involving loyalty and accdaipility of crew members.

Keywords: human element, Safe & secure working, competemoman relationshipsmoral values, habitability,
survivability, quality of input, familiarization, evk force

1. THE IMPORTANCE OF PEOPLE of the input. In terms of the Mind, the Body arieb t
Spirit, therefore, the personal output of the mariis
People are important and ships need good,dependent on 7 needs:
qualified, and motivated seafarers to operate well.

Hitherto, little emphasis has been placed onrptie People: Mind, Body & Spirit_The 7 needs of the mariner
personal attributes of the seafarer, yet the qualitthe MIND L3
end product depends not only on the standard of| 2mer o =wma motivator:. B lenda s
education and training provided, but also on thsidba [0 oo o S e -
human needs of the Mind, the Body and the Spirit. — Wi
There is no accepted international definition af th | #%% mothaters T moma il
human element. In the maritime context, it candemn e o 3
to embrace anything that influences the interaction 5. N '
between a human and any other human, system ol |
machine on board ship. The "human element" refers t | ®* Mot S
human behavior and psychology factors, in various gpgir x\&i
aspects. Driver motivator:  EXSTEENGHE  jesdste: d
The human element is a complex multi-dimensional g
Driver ot e MOTIVALOr:  cunes avasness leads to:

issue that affects maritime safety and marine
environmental protection. It involves the entiresipum

of human activities performed by ships' crews, shor .  Competence. The seafarer's level of competence
based management, regulatory bodies, recognizedyjll depend not only on good and effective eduaatio
organizations, shipyards, legislators, and oth&evest  and training and realistic competencies, but also o
parties, all of whom need to cooperate to addressah  aptitude — the ability to absorb knowledge and to
element issues effectively. understand the subject — and on his own skill and
Improved technical standards, including more proficiency.
demanding survey regimes and stronger regulation.  Attitude. The seafarer’s attitude towards ediocat
enforced through a rigorous port state controlesyst  and training will be driven by his mental ability,
have had a strong positive influence on safety. él@v  intelligence, personality, character and sensjtivielf-
there is a limit to how much additional improvemet  awareness and self-evaluation are the key drivers.
possible if attention is onIy focused on the Slﬂ[ﬁ:lt, . Motivation. Motivation is driven by good
mechanical, electrical and electronic components. communication, direction, teamwork, empowerment and
Further improvements will require a focus on theywa character building in order to provide the seafavigh a
that a ship is used; in other words, considering th sense of leadership, interoperability and adagtgbil
overall ship system. This can't ignore the people . Happy & healthy lifestyle. A happy and healthy
operating it, often known as the ‘human element’.  jifestyle through the encouragement of a balandet| d
The term ‘Garbage In, Garbage Out' (GIGO) is good hygiene, exercise, rest and recreation, tegettth
one of the great proverbs of the computge,a acceptable standards of habitability and reguladicae
which says that if invalid, inaccurate or ineqriate  screening, including drug and alcohol testing, will
data is entered into a system, the resulting outplibe ensure that the seafarer has the energy, physicess,
invalid, inaccurate or inappropriate. In other warthe  physical strength, stamina and a sense of wellb&ing
quality of the output is directly dependent on thsmlity enable him to do the job.
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Safe & secure working environment. Good
ergonomics, safe working practices, the provisidn o
protective equipment, together with proper physical
security will lead to an improved safety culturedan
greater security awareness.

Self-actualisation. Personal ethics, conscience,
cultural integration and leadership, together vgthper
supervision and adequate remuneration can genarate
sense of pride and purpose, identity, convictioastt

expectation, realisation, belonging, loyalty, estige
fellowship and personal security.
e Moral values. Moral values are equally

important; an awareness of the various religiousefse
together with one’s personal faith and self-disoiplare
drivers towards cultural awareness.

Some of these attributes can be taught, and some

are developed through self-education, while otfedt4o
the shipowner or shipmanager who has a duty toigeov
a safe and secure working environment, decent wgrki
and living conditions and fair terms of employment.

2. THE HUMAN INFLUENCE

About 75-96% of marine casualties are caused,
at least in part, by some form of human error. Btud
have shown that human error contributes to:

« « 84-88% of tanker accidenits

« « 79% of towing vessel groundifgs
« « 89-96% of collisiord" !

« » 75% of allision§!

« » 75% of fires and explosiofis

Therefore, if we want to make greater strides
towards reducing marine casualties, we must begin t
focus on the types of human errors that cause ktesua

The causes of maritime incidents can be linked
to a number of contributory factors:

Poor ship or system design;

Equipment failure through poor maintenance;

Fatigue;

Ineffective communication;

Lack of attention to rules, regulations andgedures;

Inadequate training in the operation of equiptsg
Unawareness of the vulnerabilities of electconi

systems;

» Complacency.

Crew competence does not feature in this list;
indeed, rarely does an accident investigation tepite
crew incompetence as a cause.

3. HUMAN FACTORS

Human Factors, or The Human Factor, are terms
that are often misinterpreted and are used as sduer
the human element or even human error. Human Factor
are defined as the body of scientific knowledgatieg
about people and how they interact with their
environment, especially when working.

Human error/Total
YEAR lower cases upper
Percentages
1995 50,80% 69,00% 82,70%
1996 43,60% 60,00% 74,40%
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1997 51,50% 70,40% 84,10%
1998 39,10% 57,10% 73,50%
1999 33,50% 52,00% 70,00%
2000 29,00% 50,00% 71,00%
2001 30,70% 50,00% 69,30%
2002 49,70% 76,90% 91,80%
2003 23,30% 40,90% 61,30%
2004 24,50% 42,90% 63,50%
2005 38,80% 64,30% 83,70%
2006 26,80% 50,00% 73,20%
2007 25,50% 50,00% 74,50%
2008 16,93% 42,86% 68,78%
2009 21,71% 50,00% 78,29%
2010 16,03% 45,45% 74,88%
2011 9,64% 40,00% 70,36%
Total 51,10% 54,98% 62,909

Table 1Percentages of human-error / total cases .

In the Figure 1, was given Graphical presentation o
the trends and the trend line of the percentages of
human-error/ total cases over the years from 1905 t
2011 with statistical 95% confidence limits for afset
depicted in Table 1.

100%

0%
0%

T0%

B0%

0%

40%

0%

ANVZANE /f\\ A |
A
~_ /N A )
— [

—¢— Fer entages
Upper

20%

N

&

10%

0%
o B 3
\QE?\Q \‘5‘5\@%»@@@@@&@@@&&&

&

°
o

=
o

a
&
g

kS
Figure 1 Trend line of the percentages of human-
error/total cases (1995-2011).

Perhaps the most distinct accidents that involved a
big number of lives lost are sinking of the Titanic
1912 when 1,502 people were killed and the foumderi
of the Costa Concordia in 2012 when 32 peoplethast
lives. In both cases, the cruise ships were inublve
Despite the technological progress and ship
modernization, there are still human and orgarorati
reasons for the occurrence of accidents that shbald
precisely analyzed. Regarding accidents, the hwamam
and organizational reason have played the main‘Yole
Besides the cases of the sinking of the Titanic tued
foundering of the Costa Concordia, in 2011 an astid
happened with the riverboat Sergei Abramov Russian.

The sources, namely, reported fire on a passenger
ship moored at a Moscow river port. Four people
onboard were injured and one crew member was
missing. The reason for such an accident was ttet t
fire might have been caused by defective electiitg
or fire-safety violations. The human factor alsased
the incident that happened with the cruise shipa@ri
P&O in 2011. The ship had a sizeable dent in thenst
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after finishing into a solid stone quay at her lastt of
call, Kristiansand in Norway. The incident resultedhe
following consequences: a water pipe and an optical
cable on the quay were damaged and the ship’s stesn
stowed in.

Obviously, the number of sinkings, collisions and

work it, without detriment to their health, safeéynd
overall performance particularly in respect of:
Habitability. The provision of adequate and
comfortable accommodation - including furnishingsl a
washing facilities - galleys, mess rooms and redieal
spaces, having due regard for the variations insthe,

groundings was decreasing while accidents caused byhape and gender of the seafarer, and for the ugrio

fires/explosions and other types of accidents were
reported to increase during 2010. The minimum numbe
of accidents during the considered period was Z8D9
and related to sinking. In the case of EU waters i&n
comparing the number of lives lost in marine aceide
from 2007 to 2010. Almost the largest number oédiv
lost was in 2007 when 49 people died on other tyfes
ships.

This represents around 18% of the total number of
lives lost during the considered period. The diatis
shows that 7% of the total number of people losirth
lives on tankers, 1% on container ships, 28.9%arga@
ships, 9.7% on passenger ships, and finally, 53o#%
other types of ships.

More specifically, if analyzing the human error
involved in marine accidents, some examples haweeto
highlighted. The first example is the collision \ween
the ships Santa Cruz Il and USCG Cutter Cuyahoba. T

accident occurred at the moment when Cuyahoga gpassewith equipment,

close to the Santa Cruz Il. The collision was itelie
and 11 people lost their lives. The second example
the grounding of the Torrey Canyon. It happenethan
English Channel. The ship spilled 100,000 tons ibf o
Considering both accidents, the only cause wasecta
human errof®.

Applying human factors to the design and operation
of a ship or its systems means taking account ofamu
capabilities, skills, limitations and needs. Hunkattors
should not be confused with the term Human Resgurce
which is a closely related activity that addresties
supply of suitably qualified and experienced st#fit,
when considering the operation or design of anyg ahid
its systems both of these domains should be camside
Human Resources for the selection and preparation o
staff able to do the required work and Human Factor

environmental heat and

vibration.

stressors such as noise,

Maintainability. Designing operational
maintenance tasks to be rapid, safe and effeaiadidw
equipment and systems to achieve a specified lefvel
performance. This includes consideration of access,
removal routes, tools, expertise, disposal andutjine
life support.
Workability. Due consideration must be given
to the context of use - the users, tasks, equipment
(hardware, software and materials) and the physiodl
social environments in which a ‘system’ is usedeTh
level and amount of information provided in handkoo
must be appropriate to the required technicalskillthe
user and be written in his/her native language.
Controllability. Designing the layout of ship
control centers, machinery control rooms, cargotrobn
rooms etc., bearing in mind the integration of peop
systems and interfaces, such as
communication, controls, displays, alarms, videsptiy
units and computer workstations.
Maneuverability. Having the most appropriate
maneuvering capabilities consistent with the ingzhd
role, manning and operating pattern of the shipeseh
should include type, number and power of propulsion
systems, steering systems and thrusters, all halieg
regard for the environment and fuel economy.
Survivability. The provision of adequate
firefighting, damage control and lifesaving facdig
(including manpower) and security arrangements to
ensure the safety and security of the crew, visitond
passengers.

The human element, therefore, is a critical feature
of all aspects of ship or system design and oparati
User-input is essential to ensure that the operatio

account for the use of people as a component of theparameters and the layout and procedures for the

system.

4. SHIP/SYSTEM AND EQUIPMENT DESIGN
AND OPERATION

A ship is unique in that it is not only a place of
work, within which there are a number of workspaces
the bridge, the machinery control room, the engamam,
the cargo control room, cargo holds, galley each of
which may have different operational criteria, hlgo it
is a ‘home’ to those who work onboard. Furthermdtre,
is a floating platform which can be affected byezwal
and internal environmental conditions such as wesath
temperature, humidity, noise, vibration and shiptioro
(pitching, rolling and slamming), any of which calso
be detrimental to the safety and performance o$eho
who work and live onboard.

For any ship to operate safely and effectively,
therefore, it must be designed to support the meapio
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operation of shipboard systems are being optimfped
the specific role or trade of the ship.

Those who are involved in the design build and
updating of ships and their systems and in thegraipon
need to be aware of the problems associated with
onboard operations not only in terms of workplace
design but also in respect to crew habitability ainel
education and training needs of the seafarer.

There is now a worrying trend towards recruiting
non- seafarers into the industry in operationatqpagich
as the employment of naval architects etc. as ship
surveyors and superintendents, which has been btroug
about by the decline in the number of former seafar
available to fill these positions. In principlejgtshould
not present a problem, provided that they are cafitly
educated in ‘the ways of the sea’.

Naval architects and designers, for example would
benefit from periods at sea, in a variety of shipes,
both early in, and on occasions throughout theie@s
in order to understand the various design and tipesd
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problems that the seafarer is faced with.
5. MAINTENANCE

According to the International Association of
Classification Societies, shipboard maintenancehes

common feature aboard more than 65% of the ships of
the world’s merchant fleet, of which some 10% afves
are made up of five or more nationalities.

The commonly used language onboard may not be
the native language of the majority of the crewisTdan
lead to communication problems, which may be

least-developed and weakest element in many of everexacerbated by the unwillingness of individualsdmnit

the most well intentioned compani&s

That responsibility starts from the top managers of

the company, who should be committed to directreffo
resources and investments to ensure that theis ship

properly maintained and operated by qualified and

competent crew.

6. FATIGUE

their difficulty in understanding and communicating
9. INFORMATION EXCHANGE

Increasing paperwork can sidetrack the mariner
(especially the master and the chief engineer) ftosn
primary purpose of working the ship. ‘Routine atatior
administrative work’ is one dictionary’s definitiphut it
would seem that in the maritime world it is becognfar

The issue of fatigue features in many accident more than simply routine.

reports, albeit mainly relating to minimum mannédrs
sea shipping. According to the IMO, fatigue is an
important issue that has hitherto been discounted a
potential cause of or contributor to human errdréad
been suggested that fatigue could be preventedighro
some of the characteristics described in the cortéx
personal attributes articulated above. But, if skafarer

is unable to identify the causes of fatigue, hel \Wwé
unable to take measures to prevent it.

The IMO Guidelines on Fatiglfe are

comprehensive and provide advice to all the various

stakeholders - including training institutions and
management personnel in charge of training - on frow
combat fatigue. However, it is important to recagni
that fatigue is not just about working hours and
minimum manning levels.

The US Coastguard’s Crew Endurance
Management Progrdth (CEM) takes the IMO
Guidelines one step further in identifying the wvas
environmental,  operational, physiological, and

psychological factors that can affect crew enduzaaad
addresses the specific endurance risks pertineshif
operations. It looks at the science behind, aneceffof,
fifteen interrelated risk factors, which includeosie of
temperature, motion, vibrations, intensity of liglt and
other physical considerations aboard a ship.
Although current IMO thinkin§ is that training in

Electronic paperwork (especially e-mail
correspondence) seems to have increased the barden
the ship’s master. For example, the master of HAGO
LPG tankerll (managed by a very reputable company)
reports that he spends on average 3 to 4 houry arda
sending and receiving information by e-mail. He add
that on the tankers there are plenty of inspectiotere
the inspectors are looking for checklists.

10. SHARING AND COMING TOGETHER

Breakdowns in communication and teamwork are
common factors in many major P&l claims.12 There is
no place today for the ‘autocratic shipmaster’ -nkeds
the support both of management and of his crew to
ensure the safe conduct of his ship and the safe an
timely arrival of its cargo. Good communicationtie
key to the successful operation of any ship; irs thi
context, communication is about empowerment,
inclusion, leadership and teamwork. The Internation
Convention on Standards of Training, Certificatemd
Watch keeping for Seafarers (STCW) recognizes the
importance of establishing detailed mandatory steatsl
of competence necessary to ensure that all mararers
properly educated and trained, adequately expextenc
skilled and competent to perform their duties. Hoeve
in the way of all international Codes, the standaofl

fatigue management should be addressed througltcompetency set out in STCW are a minimum set.

voluntary guidance rather than mandatory requiresyen
fatigue now poses a major problem in terms of gabdét
life at sea.

7. COMMUNICATION
In the maritime world, the ability to communicate a

all levels by a variety of means is essential.
Communication is about the transmission of infoiorat

Furthermore, the maritime workforce is now
multinational and multicultural. This may allow fdifing
interpretations  of international guidelines and

inconsistent standards in training and educatindeéd,
there are still numerous reports, mainly anecdaiél,
poor standards of education and training in theitimea
sector. In fairness, there are owners, managers and
manning agents who invest in the education andib@gi

of their mariners to beyond the minimum criteria cet

through a common system of symbols, signs, behavior within the STCW Code - but they are in the minarity

speech, writing, or signals.
8. CONVEYING INFORMATION
The ability to properly convey information by word

of mouth, whether directly or indirectly (by theeusf
technology) is important to the safety of shipstws,

Decisions are made using knowledge rather than
information alone, and it is the management and
processing of data and information, which needgdo
designed and trained for. Accident investigatioporés
suggest that some junior bridge watch keepers are s
absorbed in technology that their awareness of the
situation around them is confined to the displathea

visitors and passengers. Multi-national crews are athan looking out of the window. Furthermore, theran
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increasing tendency for some seafarers to becorae ov
reliant on electronic systems with scant regard thar
vulnerability of those systems in terms of theic@acy,
reliability, availability, and integrity.

Today's seafarers need to be trained on new

technology and equipment; they should not be expgect
to pick it up after they have joined the vessel,t@r
undergo familiarization by other staff onboard, who
themselves have no formal training or qualificasian

noise, vibration and ship motion (pitching, rolliagd
slamming), any of which can also be detrimentaht®
safety and performance of those who work and live
onboard.
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