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AnAnwiill nauansyauviemans 3(- -
393 21(--)

aUTUNANERS Maritime English iz divgund= Muun

P29UAN1IANTSANYIN 2
- wangesMsAwSemesans ARPA  iideend 9 Ju

sEAUUURNTS
- MAnanINIsUFUNEIUIATULSE lyitdeenin Tu
- vdngnsiSeydnuazerieTing liitleund Tu
WlvSestedin
- wdngmamsiulidugs lidenn 4 Ju
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U 2 nansAneI 1 uauviienn (¥.ussene-va U URnns-valAnsnalemuag)

03521221 lAseEFvanveRse | 2(2-0-4)
03521232 seuulnihuazgunsainsiiuGe 3(3-0-6)
03521233 UfiRnsssuulniuazgunsninisiuse 1(0-3-2)
03521252 nsiAuFelagldfnanguuviosii | 3(3-0-6)
03521253 nssnwianuUaensisluraziuge | 3(2-3-6)
03521272 NOVUNENIABLUIITINIENITLAUSD 2(2-0-4)
03521274 NSUTINKAENTINEUA VLT lUTEAUURTRNS | 2(2-0-4)
01355xxx ANW1DING Y 3(--)
394 19( - -

BUIUMENGNS Maritime English  muyiAeWIdlgeu1dv Amun

P29UANIANTISANEIN 1

- vdngesenulufiuesmeaihouduiiy - Tdeenn 3 Ju
- vdngnsnslfunuiididnnsednd wagszuu  lidesnit 5 u
Joya (ECDIS)
- MENENTITUUTIBNUAUSHLULR Liewndr 2 Ju
U 2 man1sAneil 2 Srunuviein (wu.Ussee- v UfoAMs- v Anwdenues)

03521222 lassaimanvesse | 2(2-0-4)
03521243 2R HeNINgMImLLa | 2(2-0-4)
03521254 napuEelagldfimneuurios I 2(2-0-4)
03521255 nsshwenuasasisluvaziuse I 3(2-3-6)
03521256 mMaiuSedidnnsedind 2(2-0-4)
03521273 ngineyndlveuiiiodundey | 2(2-0-4)
03521275 N13UTINNLAENTINIEUATULIB IS EAUUURNT I 3(3-0-6)
Fdnwhly nguansymansuieiusznounns 3(- -

59U 19(--)

BUINNANENT Maritime English  muiiagnItive I Aviua

¥eUanANSANYIN 2
- yidngnswinawing GMDSS (GOQ) Lideendn 17 i
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U 3 nansAneI? 1 uauviiene (¥.usseng-vaL U URnns-valAnenalemuag)

03521322
03521342
03521353
03521374
03521375

NIANsIAUNSeNYBTeNaURaN VYA
NINEINTAIRINALAZALNIANENS
N151U50 |
ngsnevndveuiiiedande |
NFUTTVNKALNITININFUA VLS BIUTEAUUTIS |
Jndnwhly nguegitiy
W NaeNnLEs

59U
BUTUNANGAT Maritime English mufauzdveia v

P29UAN1IANTISANEIN 1

- MENENINITAUTOAILLIAT ARPA Litewnd 5
FEAUUINNS
- ndngasnsldieselalndanaway lddesnin 5

ANSUSTIANIS ML NIULALLS D

U 3 n1An1sAnEIN 2 Iuniein (N.UsTee-Tu.U)URM-Yu.Anwdienued)

03521321
03521323
03521351
03521376

AudliReafuszuUImngsy |
NINTIIVBAUTO
nsufURluan unsalaniau
NFUTTNNRALNTINIFUAM VLIS BLUTEAUUTIS Il
Andnwll ngumailoslmenaiiodlan
AN IZEeN
WndeNLES
594
BUTUMANGAS Maritime English aufinaEndireunia fuun

P29UANIANISANEIN 2

3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)

2(--)

2(2-0-4)
3(3-0-6)
3(3-0-6)
3(3-0-6)

3(--)

AnnmaufUiAnsernmaufifimemela  auiiaugnRNYERII Mrue
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U 4 a1an1sAne? 1 Iundein (Yu.ussene- .U uanms-su.Annnienuied)

03521422  ew$hldifeafussunimnse I 2(2-0-4)
03521423 NINTEIALNITIARIVBATD 2(2-0-4)
03521451 nsuse I 3(3-0-6)
03521452 NNTIUHUNITLAUN 3(2-3-6)
03521454 Anugndavaaiuailie 3(3-0-6)
03521474 ANUUARANEUAZNTSNYINYTUIAUULTE 2(2-0-4)
03521478 NSUTTNNRALNITININFUAM VLT BIUTEAUUTIS I 3(3-0-6)
I naniziden 3(- -

394 21(--)

BUIUMENGNS Maritime English  auyiAeWIalgeu1iv Amun

o a a o 1 a a wa 14
UM 4 mAnsAneil 2 uumilenn (va.Ussene-su U uRns-vu.AnwaenuLes)

03521421 NINTIIVBUTOUALNITAIUANAIUEFE VY 3(3-0-6)

03521453 NANNITUAZNITATAUAGILAUEINLTDLAU 3(3-0-6)

03521477 SnTRALTU A 3(3-0-6
374 9(9-0-18

BUIUMENGNS Maritime English  auyiAeWIalgeu1iv Amun
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03521111

03521113

03521114

03521141

A5 UNYIIYIYN

i'w%‘mﬁu“]usﬁa%wawé’ngm

nsfaiugudmuTniude 3(3-0-6)
(Basic Calculation for Navigator)

palnafifluszuy sadelussun a3lnadfvssnauiugiu nsanaslan fite
nMagilenansdmsumaiuEe Usgiinnmes svuvaunsidadunasiying sunsumg
o3 ayiustodmiunsiAuGe

Plane trigonometry. Solid geometry. Fundamental spherical trigonometry.
Terrestrial sphere. Geographic Coordinates for navigation. Vector space. System of

linear equations and matrices. Taylor series. Partial derivatives for navigation.

nsuseiloy 3(3-0-6)
(Introduction to Navigation)
WU WNunsAuEe wuiBdnnsetnd stuuruaadedifunsfuEeves
au1AuUszniasseninlsema (lateweate) nisastuiinluayatuiinnisiuise
Charts. Navigation chart. Electronic chart. International Association of

Lighthouse Authorities Buoyage systems (IALA). Keeping a log.

ARlaFansE s UTNAUSe 3(3-0-6)
(Mathematics for Navigator)
FiideaFeusnmiou : 03521111
ey andFveansanay gﬂamm?{wuumﬁﬂam nsanaulan nguanudys
nsuAtyvngUaumasiuunssnay MsUszgndnsinadiinssnaunisnisiiuse
Definition. Spherical property. Spherical triangle. Terrestrial sphere. Napier’s
rule. Problem solving in spherical triangle. Application of spherical trigonometry in

navigation.

A eI N INLLA | 3(3-0-6)
(Maritime Meteorology 1)

UssENA seionTiaennmalude ANUNReINIA AN WAz iauidy au
LLazmmmmmﬁmﬁammauyﬁ

Atmosphere. Shipborne meteorological instruments. Atmospheric pressure.

Wind. Cloud and precipitation. Visibility. Wind and pressure system over the ocean.
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03521151

03521152

03521153

03521221

03521222

naauelngldineuuiiulan 3(3-0-6)
(Terrestrial Nawgatlon)

LﬁuWW‘UaV]LLﬁ m‘uaw ﬂ?iWﬁ@G]G]’]UaWUULLNUW muamwas’mmu (ﬂ@’ﬁ)
fuaiiuszann (B7) LLauGl’]UaVlLi’erLLuu’eJu nsndesduiuaiuuidunss 2anay
wazlaiasiuan ﬂ'?ﬁLﬂULiE]‘UUW‘Lﬁ"]‘U ﬂ']iLLﬂ{j‘s’y,W'lI"ﬂV]EJﬂ'ﬁLﬂuLﬁ@Uu‘WUT]'U

Position lines and positions. Plots the position on the chart. Dead
reckoning position (DR), estimated position (EP) and fixed position. Plots position

line straight line, circle, and hyperbola. Sailing. Solves problems of plane sailing.

ULHT 3(2-3-6)
(Chartwork)

UEJ'lE.J“UENﬂ'liL‘U ENGUENLZ"{U‘V]’NL%]LWUWLﬂ@f\]’lﬂﬂi LLauWLLﬁ ad ﬂ'ﬁﬂ’lL‘Ull‘V]ﬁ
SEMIIEBIRIUAT NIMITLHENIITENI 19D IUAT BRI NTIVOUSUAENTE
Ussavsua fidouaunsng

Definitions of set, rate, drift and leeway due to current and wind. Lays off
true course between two positions. Finds the distance between two positions.

Ship’s speed and Effective speed. Running fix.

WHUTILAZUTIMENINSRLS e 3(2-3-6)
(Charts and Publications for Navigation)
%@yjﬁﬁ]’]ﬂLLNU‘ﬁ 'i’]ﬁlﬂ’]ﬂ‘l/\lLLﬁ%UﬁimaqiﬂqiLaUﬁ’@ ﬁqsﬁUﬁIWﬁﬂLLﬁ%ﬂ’ixLLﬁﬁq
Information from charts. Lists of lights and publications for navigation. Tide

and current.

lassasavanveese | 2(2-0-4)
(Principal Structural Member of a Ship 1)
R u1a uargunsawease ANUATEATRNLTe lassaiariaase

Ship dimensions and form. Ship stresses. Hull structure.

lassasimanuaase |l 2(2-0-4)
(Principal Structural Member of a Ship II)

Fouazrede Wnfis madeusrludng Wuwumhussmnuaseiemneuun
s

Bow and stern regions. Fittings. Rudders and propellers. Load lines and

draught marks.
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03521232

03521233

03521242

03521243

szuulniuazgunsalnmsiuse 3(3-0-6)
(Shipbourne Electrical and Navigation System)

svvulnihvesasmuiude Tifnszuanss ndhnszuaady aduwdmdnlndi
wardidnnselindlosiufioglundosdiodmiunsfuieUsznoude idasasiiou
Foa dufieudmdn Wudfielals aufusdménianuagnisidesvuvesde nsusu
Wuiieligndes Tefianainveadufiauazdunis Wufiauuy wandinauasssuy
Hifuievende

Basic electrical system on bridge. Direct current. Alternate current.
Electromagnetic wave and electronics using in onboard navigation system consists
of: echo-sounders, magnetic compass and Gyro compass. Magnetism of the earth
and ship deviation. Compass correction. Errors of compass and azimuth. Fluxgate

compass, and steering system.

U uRnnsssuulnihuazgunsaimsiiuse 1(0-3-2)
(Shipbourne Electrical and Navigation System Laboratory)
Fdideadeundoudu : 03521232

nsTanazasiaaeuieasiniinszuanse inszuaadu nsderasaiu
il wardidnnselind wdssaviewdes nmavhnuesdufirwimdnuasda
firlals nsTrauiuwimanianuasnisidenuuveade Tefanainvendufiauas
funta nsldidufiauuy wendinauazssuutifuReTene

Circuit and measurement of direct current. Alternate current.
Electromagnetic wave, and electronics circuits. Echo-sounders. Magnetic
compass and Gyro compass operation. Magnetism of the earth and ship
deviation measurement. Compass correction. Errors of compass and azimuth.

Fluxgate compass and steering system familiarization.

NITNYINTALDINA 2(2-0-4)
(Weather Forecast)
Fgfideaiuuanten : 03521241

wuiemAazasmansal Mmswensalenna g uaieu

Synoptic and prognostic charts. Weather forecasting. Tropical revolving

storms.

anlesdnenangia Il 3(3-0-6)
(Maritime Meteorology II)

Tassassvesiinsady weud lelraunarszuuarunaeinialuuuusig 9
MM3UsNsTMeINIAd I UNMTALS e NMITLTiNLALII89IUNNTATINENA WHT
9IN1A
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03521251

03521252

03521253

Structure of depressions. Anticyclones and other pressure systems.
Weather services for shipping. Recording and reporting weather observations.
Weather charts.

naaudelagldimneuuiiulan | 3(3-0-6)
(Terrestrial Navigation II)
JiideaTeusnmiou : 03521151

fsfamnuues departure Wuese madowendumadomuiifaannszuaiii
WaTAN LHWNAET N1TATUINAINAA19UBIADIAANITITERT plane sailing N34
transverse table n1suAdeynilang plane sailing n1suntdeymnilang plane sailing
msudtemlandiiise DR wasfige FIX

Definitions of departure, true course, set, rate, drift and leeway due to
wind and rhumb line. Calculation of the difference of longitude. Use of the
plane sailing formulae. Layout of transverse table. Problems of plane sailings.

Problems of DR and fixed positions.

nsiiuselagldfivaneuuiiosdh | 3(3-0-6)
(Celestial Navigation 1)

JPUUATEINT NInauvesuazlaeafiunssuudinines ol Yuan
AUWAELANTIAERSULMSInaNTieaiil nslaasusyaTu uwaslreefiunszuuveuth
iwesTry wazmsuigeialidugeads uewldgn nauasiawaa msliufiuause
nMsmAeingyiesih

Solar system. Celestial sphere and equinoctial system of Co-Ordinates. Hour
angle. The astronomical triangle on the celestial sphere. Daily motion and

horizontal system of co-ordinates. Sextant and altitude corrections. Amplitude.

Time and equation of time. Nautical Almanac. Identification of celestial bodies.

MssnwAnuUasaseluvnsiause | 3(2-3-6)
(Maintaining a Safe Navigational Watch 1)

Hom nstlulduasianuisuaivesdedefuseninasvmaingaedeenis
Yostudelauiulunziad 1972, wavdruudlutiisi

Content, application and intent of International regulations for preventing

collisions at sea 1972, as amended.
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03521254

03521255

03521256

mMafuEelngldiinneuuvios I 2(2-0-4)
(Celestial Navigation II)
JndidesiFeusnou : 03521252

FFnnsnnamazigalasguueifeu nsnsamunie nsmsuadiied
wiueau

Latitude by meridian altitude. Pole star observations. Position fixing.

MssnwmnuUasnneluvrazAuse |l 3(2-3-6)
(Maintaining a Safe Navigational Watch )
AVNFeaSEULNDY : 03521253

numuiion msldlduazieausuaivestetidussninsemaindieises
A1steenuselaunulungial 1972, LLf’ﬂfuLﬁmLﬁwé’ﬂmmeﬁﬁéfaq5aﬂ§ﬂ’mumn§h
53195 NeIAMUUARAAEIETNINAITAULES N1Tsnvnulasnisvuziovsnluyinge
N13TANITNTNEINTUUALNIUAUT LT UNENINBINA NITLTLHUNIIRINT oY A
dumanisiduisedildsu mstaenuinsldanufiferfumaidamsiduseie
anudasafoduiunmsiudeluirunidesitansidmsnenumundnnisdesdu
TagvhludmivssuumsnenuivaiizetussfouuftRveanisemuauszuuanas
mauazduneu VTS

Review content, application and intent of International regulations for
preventing collisions at sea, 1972, as amended. Principles to be observed in
keeping a navigational watch. Keeping a watch in port. Bridge resource
management. Weather routing. Use of routing in accordance with general
provisions on shiprouting. Speed measurement. Knowledge of navigational
techniques used for safe navigation in restricted visibility. Use of reporting in
accordance with the general principles for ship reporting systems and with VTS

procedures

mMsAuSedidnnsetingd 2(2-0-4)
(Electronic Navigation)

vanmshluReafunsiudelegldimneuuiiulan szuulawau-d szuudla
way szuuafisniieldlunisiuge ssuuified ssuunridieuiiiiy ssuulnawd
szUUNaLale

Basic principles of terrestrial navigation systems. Loran-C system. eloran.
Global navigation satellite systems. GPS. Augmented satellite systems. GLONASS.
GALILEQ.
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03521272

03521273

NOMUIENIABEUIITINIENITLAUSD 2(2-0-4)
(Maritime Law for Navigation)

Uwﬁ%?{mﬁ’mgmmawwﬂﬁaéuﬁ ayﬁ’igmswdwﬂimﬁ’jﬁwLLmﬁ’mﬁnﬂ
1966, SOLAS - 1974 uwAluifiuis SOLAS - msudsituiiuwde nsmssiivenie
SOLAS - N300 UsAfANY T8UULAOUNBLAZNITAULWAY. SOLAS - LSA hazisnis
§An13 SOLAS - M3deansn1eing SOLAS — msvuddudniiusda SOLAS - n13
mudqﬁuﬁwﬁﬁui’mqé’umm ISM Code STCW Convention, 1978 uflutfisniis STP
Ships Agreement 1971 SPACE STP 1973 PAL 1974 Tonnage 1969 BWM 2004 AFS
Convention, 2001 AuuztLfiol@3LNNTATIIEBUITOUTTNNAUMAUTTYNAUAIY
nos wazideusmniniu ngindedunounisvienliifAnanuvaonde dmiuy
iauluFeduen ISPS code

Introduction to maritime law. Law of the sea. International convention on
load lines, 1966. SOLAS-1974 as amended. SOLAS - subdivision and stability.
SOLAS - fire protection, detection and extinction. SOLAS - LSA and arrangements
(LSA code). SOLAS - radio communications. SOLAS - carriage of grain. SOLAS -
carriage of dangerous goods. ISM code. STCW convention, 1978, as amended.
STP ships agreement, 1971. SPACE STP 1973. PAL 1974. Tonnage 1969. BWM
2004. AFS convention, 2001. Guidelines on the enhanced program of
inspections during surveys of bulk carriers and oil tankers. Code of safe working

practices for merchant seamen. ISPS code.

NOMINENNYEUINDF IR DY | 2(2-0-4)

(Maritime Law for Environment |)

JufideaSeuInnou : 03521272

audaey) MARPOL 73/78 wazdsAuldnguanegluusazUssine n1saiuaunis
Udegiiiiu amﬁ’uﬁﬂﬁwﬁu (@il 1 - Lﬂ%‘aﬁm wazn13lday uazdud 2 - Audn
bbele mﬂ%mmma L.Lmuﬂgwlmiamaumaumwﬂau LLNUUQ‘UWﬂWiQﬂLQUﬂWMi‘U
HanMEmea vy vieansivadliiy LaswnuuuRnsvedse mumaumi
UjuRuagy aﬂﬂim a’lwiumf\mmUQﬂa FZUUMANVDLAYUULTD ANV Lﬂiaw@
ssuuthdaingiede ssuudanisves i”UUﬂWiﬂ@ﬂﬂUﬂi’mUQﬂﬁ A5 TaAntEase
Wieuntasanimuindeunavizia

MARPOL 73/78. Convention and legislations adopted by various countries.
Control of discharge of oil. Qil record book (part | - machinery space operations)
and part Il - cargo/ballast operations). Shipboard oil pollution emergency plan
(SOPEP) including. Shipboard marine pollution emergency plans (SMPEP) for oil
and/or noxious liquid substances and vessel response plan (VRP). Operating
procedures of anti-pollution equipment, sewage plant, incinerator, comminutor,

ballast water treatment plant. Volatile organic compound (VOC) management
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03521274

03521275

03521321

03521322

plan, garbage management system, anti-fouling systems, ballast proactive

measures to protect the marine environment.

N15UTINNLAENITINEuAUTelusEAUUURNTS | 2(2-0-4)
(Cargo Handling and Stowage at the Operational Level I)
Anenmlunisesnnzlalazn1snsiiveass nsdaiudua auauuninii
3o dudnfiussynlugaoumuiues Audmneauazdufimnesiinudn
Sea worthiness and stability of the ship. Securing cargoes. Deck cargo.

Container cargo. Bulk cargo and Bulk grain cargo.

N1SUTTNHALN1SINIEUAI VWS B busEAUUSURNTS | 3(3-0-6)
(Cargo Handling and Stowage at the Operational Level II)

N1IUITTYN mﬁmwLLazg]LLaﬁuﬁﬂﬁﬁmmUaamﬁa N1TATIADULALINYNY
AuUNNTeaTAUETETeiuTALA h1svane wardeuin

Safe handling, stowage and securing of cargoes. Inspect and report defects

and damage to cargoes spaces, hatch covers and ballast tanks.

au$hliAeafuszurimngsu | 2(2-0-4)
(General Knowledge of Engineering Systems 1)

nanMsuTenAsssuslude LUl ssuRAea nadnslotn szuuns
m’musuaﬂwﬂﬂl,a ZLNAN i“‘U‘UﬂﬁmUﬂmLﬂiawum‘lmaavwmwa AFENTILANIZN
Lﬂsmﬂumlﬁa miiwmuamumimwaﬂLﬂiaﬂaum NISATUIUNITIINANIURDTU FiD
LVIEJ’) mammmmimiaamm LLazﬂ’l’iﬂ’lu’Jmﬂi%ﬂﬂﬁﬂ'}W‘UaﬂLﬂiENEJ‘LJG]

Principle of marine diesel, steam and gas turbine engine operation.
Describe the arrangement and operation of propeller shaft and propeller.
Describe bridge control operation for engines, propeller, steam boiler,
maintenance and safety. Using correct engineering terms when explaining the
operation of the machinery and relating equipment. Calculating the fuel
consumption for a voyage and defining the Admiralty coefficient and fuel

coefficient.

AIANSIANUNTDUVBIUTBNBUBDNNELA 3(3-0-6)
(Maintaining Sea Worthiness of Ship)

syeduth ussaeein MsuReusITUinan RSN Tsainermand n15nse
Fudosu swnlunslramwesde WuldwonaiusnmwBainerand nsFulmm
AAUGAII NITHUIUTELANVDINITANNTOU HANTENUDINITARLAIVDIFT A
LANANIYRISRIALNANT S euasTdouarnsiunalneldmsdmsy 4o
Ug‘ummawaamaaLLiaaaEJmi‘Umamu ASNTATUINAIANMLASEATR IS B LA e T

AssllansIvinuIninGe
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03521323

03521341

Displacement. Buoyancy. Fresh water allowance. Static stability. Initial
stability. Angle of loll. Curves of static stability. Movement of center of gravity.
List and its correction. Effect of slack tanks. Trim and draught calculations using
trim tables. Actions to be taken in the event of partial loss of intact buoyancy.

Stress tables and stress calculating equipment (loadicator).

NNTNTIFIVONTO 3(3-0-6)
(Ship Stability)

Yanillflunsdede nadeslany dwfiduresine 1 lude Ussgtuiidiues
Usegudnernia mafiansounarisiestu manmadouarguis madumiiuiiuay
U31195 HaNIznUeeAunuILil MIvssiesiorazisadsaduyuunfvaziiu
gy

Shipbuilding materials, welding, bulkheads, watertight and weathertight
doors, corrosion and its prevention, surveys and dry-docking, Calculation of
areas and volumes. Effects of density. Stability at moderate and large angles of

heel.

aynImans 2(2-0-4)
(Oceanography)

JJ‘W]E‘HJ'VW ﬂmﬁNUm‘UaQﬁﬂﬂiﬁﬁmiLGUQﬂWEJﬂ’l“WLLﬁ Lf"”lll ﬂ'ﬁ‘VTlILlL?EJ‘ULLﬁ ﬂ'ﬁ
LLEJﬂGUUUWSLUJJVWﬁQJVI’i mimmama“ﬂaﬂuumawa Uselnnnan 9 summl,maaam
G]‘Hﬂ’]L‘lmLL’ﬁuﬂ’]iLﬂa@um’JGUENU’]LLGUQa@EJU’W ﬂ’WLLuu‘UWLﬂEJ’JﬂUﬂ’J’]iJUﬁ’E]@ﬂEJGUENﬂ”I‘J
Aude minddudsegluuinalndifes Joulefiazhlug msviuouvesiudsm
Tassadduuvense susmefisintunarisudlofiasuldly auannsely
msﬂizLﬁuam’wﬂizuaﬁéﬁuﬁwm UiimaﬂiLﬁﬁJ’JﬁULé@ﬂﬁ?sﬁ’u‘ﬁ;’mﬂ LLﬁ%ﬂi%LLﬁﬁ’?
svisdeyafidufuldmdunodiun wasdiua

Ocean. Physicochemical properties of ocean. Global ocean circulation
and stratification. Wind and wave generation in the ocean. Main types of floating
ice, their origins and movements. Guiding principles relating to the safety of
navigation in the vicinity of ice. Conditions leading to ice accretion on ship's
superstructures, dangers and remedies available. Surface water circulation of
the ocean and principal adjoining seas. Principle of voyage planning with respect
to weather conditions and wave height. Formation of sea waves and swell
waves. Ability to calculate tidal conditions. Nautical publications on tides and

currents and information which can be obtained via internet and email.
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03521342

03521351

NSNYINTAUDINTA UazaynsAIans 3(3-0-6)
(Weather Forecast and Oceanography)

unufiomasaznsmansal manensalenia wgrsundou tudsaost
izUUﬂiSLLaﬁmmagm mmqmﬁu%ﬂﬁ?\lmuﬁ nsweInsalrdy AALT Advana nns
fuatuas Ussaasieaiuiduiasasnsvuani

Synoptic and prognostic charts. Weather forecasting. Tropical revolving
storms. Floating ice. Ocean current system. Significant wave height. Wave
forecasting. Formation of sea waves and swell waves. Calculation of tidal

conditions. Nautical publications on tides and currents.

nsufUaluanunsalaniau 3(3-0-6)
(Response to Emergencies)

msnauslusuuuusing q Wesuilefuaniunsalanidu deflssziadienns
desfunaziiiemnuiasnisvesilasansluaniunisalonidu defassisnaniiFeits
Ha doufthndrnifamniFensiuviodon doufiivdmniAnmeForuiu ns
Ussiunngarudemeidoty uarnssuauanudemeliliifuiu 35510
voulmAIABY MIdeuurudoniendinafamndaase vielinmesudafaty
Funoulumsaanie nslimadeoring Bdansieatunisaingade uazdunou
1381199 M3928FInAuaniSefmdyanizanidu gilevesuensns n1sdesia
Fyanameda nsdsiadygaaina TefsrTuidodineiu ABnsidesUfua
vairfiFerndasfnfunazndaniniu n1siidesenandinnnulasivieldfinn
Prewdeinaeguen defvuftRdeForduslauiu wazmenduiloFelauiu i
Soanunsallaifdu suAeendudiie dafennamelaavenis msvsdu
anudeme nsdaduiFelunnegnidu msvimsdanisiAeatunisaings uas
%umaumsmﬂgﬂ

Contingency plans for response to emergencies. Precautions for
protection and safety of passengers in emergency situations. Precautions when
beaching a vessel. Actions following stranding/erounding. Actions following a
collision. Initial damage assessment and control. Means of limiting damage and
salving ship following fire or explosion. Procedures for abandoning ship. Use of
auxiliary steering gear and rigging jury steering arrangements. Arrangements for
towing and being towed. Rescue of persons from a vessel in distress. Actions
for emergencies in port. Measures for assisting a vessel in distress. IAMSAR
Manual. Signaling by Morse code. International Code of Signals. Precautions
when beaching a ship. Action to be taken if grounding is imminent and after
grounding. Refloating a grounded ship with and without assistance. Action to be
taken if collision is imminent and following a collision or impairment of the
watertight integrity of the hull by any cause. Assessment of damage control.

Emergency steering. Emergency towing arrangements and towing procedure.
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n13uIse | 3(3-0-6)
(Ship Maneuvering 1)

NAULAY 5‘”8“’1/18@ maﬂivmm’mama ﬂ'ﬁ‘“LL?ﬁJ’] IUﬂ’liﬂ’JUﬂllLiﬁl msmaﬂu
G]ﬂ‘LJ’] mammumﬂmmu i’e)\‘l‘lJ%LﬂULLa Nﬁﬂiu‘Vl‘U’eJ‘L! i wﬂmsmu ’Jﬁﬂ’]iﬂ/l’e]ﬂﬁll@ﬁ/l
NFURESY ﬂ'ﬁNﬂEJﬂLiE] A9L1 — 88N IMNFNIRUITOWALAITIU — &9 UITDIRIUFNN
21AA ﬂiuLLﬂ‘Lﬂ FELYLNIINUN ITYSVYN ﬂ"]iUQﬂ‘ULi@I‘IJLLlI‘IN WANANISAULSE AT
ﬂ’JUVj@JLi’eﬂUi@QU’] nsifigulaznIseenINWisuN8lAdaIUAITAIANS 9

Turning circles and stopping distances. Effect of wind and current on ship
handling. Manoeuvring for rescue of person overboard. Squat, shallow water
and similar effects. Proper procedures for anchoring and mooring. Approaching
pilot stations and embarking or disembarking pilots, with due regard to weather,
tide, head reach and stopping distances. Handling ship in rivers, estuaries and
restricted waters, having regard to the effects of current, wind and restricted
water on helm response. Application of constant rate of turn techniques.
Manoeuvring in shallow water including the reduction in under-keel clearance
caused by squat, rolling and pitching. Interaction between passing ships and
between own ship and nearby banks (canal effect). Berthing and unberthing

under various conditions of wind, tide and current with and without tugs.

ngvnewdveuniitoduandon | 3(3-0-6)
(Maritime Law for Environment i)
Ipiieaeusnmion : 03521273

UszmadetnsuagionansiimmunliiZedesilusonasanainueydnmy
seriaUszma mnufuRaveuniglddermuniifetoseseydygnsznitasema
Tl eanuntiussn anufuiinveunielddemuuailifendesueseudyn,
sgninaUssmai oaulaenfsveinisisadinlungia anusuinveunield
Tevsdumutennasluiivssyuunmifsadunisdestusaiviiinanide ns
Usgmamdledun 1deidesgunimiaganudensvesngeusiuszninelszina
mnusuiiaveunelingmnensifusessuineUssmedu 9 Aswegludennasay
aué’m}mwawdwﬂwwmﬁﬁmamwwfawmmmL%’wwﬁwﬁizﬁ’ué’u‘%mﬁzﬁugq
anusuiinreuMelinTasseninssemaniinasionnuUasndsvesiasans gnide
Wwihi - eaesaueuvasadevesdud 3nsuaranusiniiofeadunisdesiy
uafwanEefinsevuiedunndeummeia nvanelagan AR sndlunis
AiiuNIMNTennatazaydy I sEnIlsene

Certificates and other documents required to be carried on board ships
by international conventions. Responsibilities under the relevant requirements
of the international convention on load lines. Responsibilities under the
relevant requirements of the international convention for the safety of life at

sea. Responsibilities under the international convention for the prevention of
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pollution from ships. Maritime declarations of health and the requirements of
the international health regulations. Responsibilities under other international
maritime law embodied in international agreements and conventions that
impact on the role of management level deck officers. Responsibilities under
international instruments affecting the safety of the ship, passengers, crew and
cargo. Methods and aids to prevent pollution of the marine environment by
ships. National legislation for implementing international agreements and

conventions.

N15UTINNLAENITINFUAIULEBLUTEAUUTIT | 3(3-0-6)
(Cargo Handling and Stowage at the Management Level 1)
Apiideadusnnion : 03521275

N13UTINA N139AI18 N1sauakazn1svudedudiniglingvedsduunnigu
audya1aINa NANTTNUSATINTAUENEN V3N wazmInssiivestovesduiuarnis
YUAIFUAT WHUNTNNITNTIUALYSH LAz UNTaIAIUIMAILLAL

Application of international regulations, code and standards concerning
the safe handling, stowage, securing and transport of cargoes. Effect on trim and
stability of cargoes and cargo operations. Stability and trim diagrams and stress-

calculating equipment.

NSUTTVNKAENITININFUAM LT BIUTEAUUTIS I 3(3-0-6)
(Cargo Handling and Stowage at the Management Level II)

mMsdnauarguaBuAsEinsuas Sunsunsiulardsaudud gunsaioy
dreuardndeadudn anuiiluiAssudedituasmsufiRvuieiniu aul
Aenfunsanduniswayniseeniuy sﬂjafé’ﬁmﬁ'mﬁuL'%E]Uﬁnﬂﬁuﬁ%wﬂaﬂ NITALD
NFVUIBUALANASIFUALNNDS

Stowage and securing of cargoes on-board ship. Procedures for receiving
and delivering cargo. Cargo handling gear and lashing equipment. General
knowledge of tankers and tanker operation. Knowledge of the operational and

design. Limitations of bulk carriers. Loading, care and unloading of bulk cargoes.

nsUseiiuaudes 3(3-0-6)
(Maritime Meteorology II)

wqmjLﬁaaﬁuaa’]uﬂ’liajl,l,azm'sﬂﬁzl,ﬁummL?f&N ANTNAITUILUINIIAY
wdnmslunsUszfiuanuides ssyanudsslaevluiidmihfissduuimsetades
FnsUssiiu oSunelindiudennuanunsalunisinsununiswaznnsusediunnudes
2819l UszANS AN TUNITIRDIEIUNTAINTOATUNITAIDI

Theories of situation and risk assessment. Discusses formal approaches to
risk assessment. Identifies typical risks that management level officers may have
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to assess. Demonstrates the ability to effectively assess risk in the planning and

conduct of simulated or real shipboard activities.

N1SNIPIVBATBUALNITAIVANANILLEE Y 3(3-0-6)
(Stability and Damage Control)

gusuagnsaude wsadou luwudde uazuseda wanszvurasiviusens
NIIFINUUITINTDUS BUATNTU NIAIUIAN TS BVS I NanTEnUTeeni
yhusen3u nguifinsgnudeniminuremiuasmmsieie aruiuinveu
aeldtarmuniiieadosiudetefuseninsUssmalaysudyansewinaseine

Dry-docking and grounding. Shear force, bending moments and torsional
stress. Effect of flooding on transverse stability and trim. Calculation of vessel
condition after flooding. Effect of flooding on trim. Theories affecting trim and
stability. Responsibilities under the relevant requirements of the international

conventions and codes.

mmﬁﬁ"ﬂﬂLﬁaaﬁ’uszuu%’aﬂﬁu I 2(2-0-4)
General knowledge of engineering systems |l

w3oednstaslude szuuinidslude ssuuily ssuudeinemade udnms
yaurenasostlaliiinnssuanse nszuaadunasszuusmiglniihluge ssuu
¥mnady Uuennid warszungennid szuutaiunisnsadalude ssuuthve
Suilude sruunsesiifuuargunsnififendes ssuunmaunufnalude infesdng
aniin szuulansedn mi%’@mu@uam%maﬁa

Ships’ auxiliary machinery. Distillation and fresh-water systems. Pump
system. Steering gear system. Principle of DC, AC generator and electric
distribution system. Refrigeration, air-conditioning and ventilation system. Ships’
stabilizers. Sewage treatment plants. Qil filter and separators. Waste
incinerators. Deck machinery. Hydraulic system. Marine engineering watch

arrangements.

N1INTIEILEZNITIABITDATE 2(2-0-4)
Stability and Rolling of Ships

nsUssgnAdayan1Inssivease NMududluneenivesiouaznisideslung
90930 tafiesnmmaTh NsUsEuIaA1 GM FaeA1LR8 BveINISAABUYIINTT
1A89903130 NHTBINIINTWILUAN1ILUNA ToMNUAT8INIINTIRUaN1IUNA
dmiunsuudduiniilusdn nslrasmesde

Simplified stability data. Trim and list. Dynamical stability. Approximate
GM by means of rolling period tests. Intact stability code. Intact stability

requirements for the carriage of grain. Rolling of ships.
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galleninelausou 3(3-0-6)
(Tropical Meteorology)

auwaleuieu Jadumununmsiasuulamwesona nINSEERITesATY
wazUFunniny msdeihundamlununis wiglsudou msdse MaeTedt uas
nsnensalenalunseu nsulanateyaana1fisuLazisnv anmgienie
wazAURULUsIuRSoU

Wind, controlling factor weather change, distribution of moisture and
precipitation, tropical transport, tropical waves, tropical cyclone, observations
analysis and prediction of tropical weather, satellite and radar information

interpretation, tropical climate and variability.

AN suyeile 3(3-0-6)
(Coastal Engineering)
Usingmsalveils ngufuesrau aduluumayns nsiisusuaivesaiiuiile

%
| A LY

Wdnnu nisinnzeilaagniseenveswauils Msiindunseuenila sunsisen

=Y

yespdusedanoatiemeile nseenuuudneasiaeil

Coastal phenomena. Wave theory. Wave in the ocean. Wave change when
approaching shallow water. Destruction and formation of coastal area. Offshore
sand dune formation. Wave interaction with coastal structure. Design of coastal

structure.

n1siEe |l 3(3-0-6)
(Ship Maneuvering )
Aiidoaseunnnen : 03521353

N15UTTAIUNUTENINNTOUAITORAINY msldaussuuduiedou uagaua
30 saamade Ussiansng q vlavesaueide nsidenituiifisaue nsldauenis
wiedeh Tuiluiisntn uardedefidmarionisuinmienldaue Tunsunisia
avoluuinashanuasiiiu aueinn nsdiguis msdanisuagnisinideluanin
pIMAaIe Tudeutievdese wazenasnluaaunselingn Tuneunis
GRHDN Fofisseidunmaidafievdeniotiedinuazfodoun varanmaniall
Uni mnuannsalumsdssidunadnuagluFonly auandddu 4 lunisgaise
wazafuluvasiiSeldaniudn wazanudiiiuanaiaiy auddglunisan
mduFeiieananudevneanaduiite - vhede deufiRuloiAudeluanie
dudwdeivuduude mstideluanmasissmuudy warusnasduntuwn
wude waziudelay anfiusnsnisesasmai

Ship and tug interaction. Use of propulsion and manoeuvring systems
including different types of rudder. Types of anchor; choice of anchorage;
anchoring with one or two anchors in limited anchorages and factors involved

in determining the length of anchor cable to be used. Procedures for anchoring
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in deep water and in shallow water. Dragging anchor; clearing fouled anchors.
Dry-docking, both with and without damage. Management and handling ships in
heavy weather including assisting a ship or aircraft in distress; towing operations;
means of keeping an unmanageable ship out of a sea trough, lessening lee drift
and use of oil. Precautions in manoeuvring to launch rescue boats and survival
craft in bad weather. Methods of taking on board survivors from rescue boats
and survival craft. Ability to determine the manoeuvring and propulsion
characteristics of common types of ships, with special reference to stopping
distances and turning circles at various draughts and speeds. Importance of
navigating at reduced speed to avoid damage caused due to own ship's bow
and stern waves. Practical measures to be taken when navigating in or near ice
or in conditions of ice accumulation on board. Use of and manoeuvring in and

near traffic separation schemes and in vessel traffic service (VTS) areas.

NITINLHUNITAUN 3(2-3-6)
(Voyage Planning)
NTRUNNSAUN @ mSunanglegldisnsndenduninisiaunisly
umayns msdselazn s dLnANsALNIe nstuiinyuse wagnstuiinnng
Fune dunanisiude ssuusenuiivaiise
Voyage planning for all conditions by acceptable methods of plotting
ocean tracks. Navigation and monitoring of the voyage. Logbooks and voyage

records. Routing. Ship reporting systems.

NANNITUALNITATAUARILALIEINLTDLAY 3(3-0-6)
(Watchkeeping Arrangements and Procedures)

mnufieitungiedifuseninsUssmaietestuiSolaudulunziall 1972
atuuAludiuin msUszgndld nasnauansuaivesszidou mmiﬁmﬁ’mﬁjﬁ]m
nsthssdevanld sufsanusuaivemdnnsidesufimuAssunsiisedade
Aerfunisidudensaluseduuims Tufinadfnisifumemamaa warnisdeusde
STUVAQIaLRDUABN LA

Knowledge of content, application and intent of the international
regulations for preventing collisions at sea, 1972, as amended. Knowledge of
the content, application and intent of the principles to be observed in keeping
a navigational watch at a management level. Voyage data recorders (VDR) and

bridge navigational watchkeeping alarm systems (BNWAS).
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03521471

03521472

03521473

mmgﬂé’awaﬂﬁmaﬁﬁa 3(3-0-6)
(Accuracy of Resultant Position)

msmivafiFouaziinmanaeuaugnies nsiduielagldnsmans
nsdaunansaiannile Madsauannsalunslduaud senmeviSeuarussaans
Madude etramnzauileUssiiumnugniowesiuaiiile gunsaldidnnselindd
yuadmiumaidudetunudianzmaisfundnujifing dedida auvgues
foRanann msnsvaeudeyaiiianatn uazisudluieliliuaiidesgiauiue

Determine position and the accuracy of resultant position. Celestial
navigation. Terrestrial observations, including the ability to use appropriate
charts, notices to mariners and other publications to assess the accuracy of the
resulting fix. Modern electronic navigational aids with specific knowledge of their
operating principles, limitations, sources of error, detection of misrepresentation

of information and methods of correction to obtain accurate position fixing.

LATYFAERSNIAYEUT 3(3-0-6)
(Maritime Economics)
ydnyamaATegAans euAeuszrsgeamnsTmndveunifuiasgia
ManensalgUasAuazauy Aessuillen AldTewaennlunsvudmimeta
Fundamental of economic. Relationship between maritime industry and

economic. Demand and supply forecasting. Shipping fee, cost and tax.

NSUIMSVLSe 3(3-0-6)
(Port Management)

N133AN1555NWAENITRAIALUGAAINNTINYUTE N1sALTunITNIRl eIy
vindelagdeiisdunnden aunmuazanudasnde nsinwianulasadeyinde
waznsianislun1ieaniy

Business management and marketing in port industry. Maritime operation in
port with environment, health and safety consideration. Port security and

emergency management.

nsUsEAUNENIIELa 3(3-0-6)
(Marine Insurance)

UsziPuazmsiannaesnsdseusevnmsa msuusuanudes douly uaz
wnasiefunsUseiudonmeia

History and development of marine insurance, general average, terms and

conditions.
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AMNUABANBLAZNITINEINYIUIAUULTE 2(2-0-4)
(Safety and Medical Care Onboard)

seidouindnenstiedin seideutedsduvesgunsalanudasnsiy n1suus
iiotostunazdrsdiannauiieguusolunsdiinmngnidu nsujdaieniugy
paideve uaznsdiienievdsnaindadse sede Folausuniofadu nng
wisnunugnEud msuTulownanidu 1AseEsusesiudensmIvANAIEsIY
nMsdafemhsnunazsadeunssnsmeuiauude ussaEssny e

Life-saving appliance regulations. Medical Care regulation. Actions to be
taken to protect and safeguard all persons on board in emergencies. Actions to
limit damage and salve the ship following a fire, explosion, collision or
grounding. Preparation of contingency plans for response to emergencies. Ship
construction including damage control. Organization and management of the

provision of medical care on board. Medical publications.

AghiuaeTinyelunsuTmsInnTs 3(3-0-6)
(Leaderships and !\/\anageriat Skills)

mimmwﬂmﬂimgummuuma nsRnUJuAnmea sudygyirainania
NN LI909 TINNVaLULLN way ﬂ{]‘lﬁll’l"dLLMﬂ"UW] ANTEULAY ﬂ”li‘Uiﬁ']'i“U'JIﬂN
N1391197U mﬂ‘mﬁmmimwmﬂiam\‘mﬂiuawﬁmwsumu@JUiiﬁﬁi anun1Taluay
mMsUszifluanudes nsszyuazmsivuamadendmiunisdadule nisiden
WU TR NsUsEIuYsEEnSHa

Shipboard personnel management. Training onboard ships. Related
international maritime conventions, recommendations and national legislation.
Task and workload management. Application of effective resource management
at a management level. Situation and risk assessment. Identify and generate

options. Selecting course of action. Evaluation of outcome effectiveness.

n1sUoniuNaNyaINNITVURINImLLA 3(3-0-6)
(Pollution Prevention from Maritime Transportation)

SEUUTLLIAINYINNINELA Qmmwugmma UANYNNLLA NANTTNUIINNNT
izmmfﬂéfﬁaﬁﬁaLLasﬁgﬂdNL%ﬁﬁ&iaisuuﬁnﬁ’?‘mmmwzLaLLazﬂmmWﬂg’mgLa
waiwnameaann1svesdsluluiinuunfnueydyy MARPOL 73/78 n13
Uasiunanuniamzianaznisinnisuaiwniamalulagainisovudsduainimeia
nsaiAnwINTsUasnulaiBaINNITULEImImLLa

Marine ecosystem. Marine water quality. Marine pollution. Effect of bilge
water and ballast water on marine ecosystem and marine water quality. Marine
pollution from ship-generated waste according to MARPOL 73/78 ; Marine
pollution prevention and technologies from maritime transport. Case study of

pollution prevention from maritime transportation.
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SnsRaLTuTA 3(3-0-6)
(Compass Errors)

drulsynovvesdufiduianiazn1svhnuresuaazaulsEnay SnTIRAUeN
Wudauimanuazisunly nanmsveaduiteuuulals dnsRnvesdufidwuulalsuas
Budly szvvnunmeldnsaivauvadalsunawes msldnuwaznisguasnuiduie
Talsitugu

Parts of the magnetic compass and their function. Errors of the magnetic
compass and their correction. Principles of gyrocompasses. Gyrocompass errors
and corrections. Systems under the control of the master gyro. Operation and

care of the main types of gyrocompass.

NFUTTNNHALNITININFUA VLIS BIUTEAUUTIS I 3(3-0-6)
(Cargo Handling and Stowage at the Management Level |lI)

Msyumeduf MsusTynaudedisUaendy msdeansiiiusransanuay
nMsUfulsduiusnwluntshausandy desidadiuennuudauswesdudy
1AT9ETNVBUTOUTINNAUAVMNDININLIATFIUY NskUarliuuAfnLAzLIIReY 35
wandesrudemennaanssnuiienatuiuFeusmndudimnasduiiosunan
nsfianseu Amnudreade wagn1sdnndudillvngaunisvudedudsunse

Loading and unloading. Safe cargo handling. Effective communications and
improving working relationships. Limitations on strength of the vital
constructional parts of a standard bulk carrier. Interpretation of bending
moments and shear forces. Methods to avoid the detrimental effects on bulk
carriers of corrosion, faticue and inadequate cargo handling. Carriage of

dangerous goods.

Souamgmainenmaninisiiuse 3(3-0-6)
(Selected topics in Nautical Science)
Sosamemanemansmaiudelussiulianes fdewdsululuwazne
NNSANY
Selected topics in navigation at the bachelor’s level, topics are subject to

change each semester.

duaun 1
(Seminar)

nsuiaueLareAUsIeaT e unaulanisinemansnisiaus oluss s
YTy w3

Presentation and discussion of interesting topic in nautical science at the

bachelor’s degree level.
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03521498 Ugyuiiieiy 1-3
(Special Problems)
NMSANYIAUATINIINGIAENTNITAULED TeAUUSYYI9T uaziToulTaslou

o

Wusieau
Study and research in nautical science at the bachelor’s degree level and

compile into a report.
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01417111

01420111

01420113

FevMdusiaiviuenvangns

LARAGEH | 3(3-0-6)
(Calculus 1)

alauazausieios eywusvosilaidunaznsuszgnd Adseyitusuazns
Uszend Usiusuazn1sussend

Limits and continuity, derivatives and applications, differentials and

applications, integration and applications.

Handnaly | 3(3-0-6)
(General Physics 1)
namansnIsnaeuiivuuansuedn Adu namansvativa guuunadIans

Mechanics. Harmonic motion. Waves. Fluid mechanics. Thermodynamics.

UfuRn1sWEnd | 1(0-3-2)
(Laboratory in Physics 1)
Iiideaiuuannou : 01420111 iondeuiu

UFtRmsdmsuiniandily | vieNandfiugiu |

Laboratory for General Physics | or Basic Physics .
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waé’ws‘msﬁauﬁmawé’ngm (Program Learning Outcome: PLO)

HATNENSISEUINAANIVDMANENT

PLO1 :

PLO2

PLO3 :

PLOAG :

PLOS :

= 1% A va v a o A a A ) |
fauganuaunsatunsyfianiinvesungyusednsedeiduselunindiseisegis
Uasndendlunzianazluinsedulunuunsgiuaina

s fenuduaeiundnnisiiugiunfesUialunmsihseidunisiiuie mungdedsduit Vill/2

LagUszaataUaAuUnNy VIl uraaud 1917 3843 0901MTFIUNITANOUTH N1500N

Usemadletng warmsdnemdmiuaulsedie ae. 1978 uasiudlufiuia
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A5 UMY

evlusiaivivasvangns

msUszgndlimeufinneslumimnssueionalie 3(2-3-6)
(Applied Computer in Marine Engineering)
Afidoaseunnnon : 0360411
nsldaauiinnesluniseonwuunazid ouuuud nsuiAnssuas sanaie
nMsmukaresnuUUTudusReLimes nsldnenfinneslunundn nmslsunsy
FuneunIHan N159180INITEUIUNTINANT UL MdETAnwaSulRndmSuNINER
Funufersengsud msldreufiuneslumsinseiymimnssumamsa
Computer aided design and drawing for marine engineering. Developing and
designing model parts by computer. Computer aided manufacturing. Programing
for manufacturing. Simulation of the parts manufacturing process. G-code and M-

code for CNC machining. Computer aided analysis in marine engineering..

\A3EUATIA 3(3-0-6)
(Diesel Engine)

dauusznoulas sssudmwaluie ndnn1sviuvena’ essudaesdinay
wagddame nifslaesunsy nsldlede quaudivdudemduazintundedy
nsterluaiotsud 2sassruutifudemds ssashifundedy 1enimdedu ping
Ala Masdusa Uszansaimdiana Usednsaimidsanuiou dudameslaozinsu
msﬂwga%’ﬂmuasmﬁmeﬁi’]cymsuaam'%"mausﬁ mawsema3esdnslvaneunishia
A3

Marine diesel engine components. Principle of 2-stroke and 4-stroke engines.
Timing diagram. Scavenging. Fuel and lubricant properties. Combustion knock. Fuel
diagram. Lubrication diagram. Cooling diagram. Diesel cycle. Brake horsepower.
Mechanical efficiency. Thermal efficiency. Indicator diagram. Maintenance and

Troubleshooting. Main engine preparation for starting.

NulsunuUsTUULAIasnanaywiige 1(0-3-2)
(Marine Mechanical and Electrical Drawing)
SiisoaSuuNIReY : 03604111

MsEpunuUTudIULASeIEnS \naeaNng Aunazaluall mymé"jn soaLdou Wee auss
STUUIUAILRAZAITAINUAT AAAIIILE © N15LT BULUUA 991U LuUnINUSENaU
LUULENT UIBI5EUULAS B9Na wuuLUauvelasiadiadouazindesdnsna 1ouLuy
uvie viavesuulnii lneginsuduiien lnagsunsulauRInIsiiuas  lnogunsy
Tasoanaly 1A9zuNINRTAIVAY  WNUAINITAUAIEAINUINTFIUANSFOLUTN
wmsueessiy asguliinana uasinasgudgiu
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Machine parts drawing. Screw threads. Keys and splines. Rivets. Welding.
Gears. Springs. Fits and tolerance determination. Working drawing. Detail and
assembly drawing of mechanical system. Pipework installing drawing. Plans of ship
structures and machinery. Type of Electrical diagram drawing. Single-line diagrams.
Wiring diagrams. General arrangement diagrams. Control wiring diagrams.  Wiring
diagram according to ANSI, DIN, IEC and JIS.

1AT9A5 NI 0LAZNITNTIA 3(3-0-6)
(Ship Construction and Stability)
Iiifeaseusnniou : 03604223

AHREGREL ‘tfﬁ%ﬂjmmml,i\‘lwq& 58119 mense sunvesUsunsveti
fgnunuiivesde (79%) wunbusmnludida wlesnmadn @fesnmeadolurunie
a9edd yuazwas Wduldsaiosninads luwudvegagudne n15108sveaianay
AsUSuwae navenmadliifiuds viunaznsmuanaiudian n1sldaisansy
anwnanssiveiedlededn msemamAtauAuLaznsltgUnsaiinaady
Fuuurusmynuagied samnefudidn madeuarludng smsnimmindivesde
Tnwans srwazdenlaseaiiavesiaie vede Weudeansdu seansusanndudn
nanilni wevuazustReIed wsdkaruIaanaY iaieuarlnseadranidnii

Law of flotation. Weight and buoyancy force. Ship displacement. Tonnes per
centimetre immersion (TPC). Fresh water allowance. Static stability. Initial stability.
Angle of loll. Curves of static stability. Moment of the center of gravity. List and its
correction. Eeffect of slack tanks. Trim and draught calculations using trim tables.
Status of ship stability when ship leak. Stress tables and stress calculation
equipment. Load lines and draft marks. rudders and propellers. Water tight integrity
of commercial ships. Construction details of bow, stern, double bottom, holds,
water tight bulkhead, hatch and hatch cover, tank and ballast, deckhouse and

bulkhead structure.

namandia3esdinsnaniemeta 3(3-0-6)
(Mechanics of Marine Machinery)
ApriidesFeuanneu : 03604223
Faia3 0sdnsluieaiad osuazi1993M159191uveaAT 0980T Uszlamas eagu
ANTI0UTVOLLAT 0sgULATNITUTEY ALY N15119TEUUYRveadad n1sTlAT 1YL
luszuunaln szuUATULASNITVUES ﬂﬁsﬁugﬂﬁuﬁauﬁaﬂaﬂmEﬁ%ﬂi’ﬁ/\h‘?\lﬂ N1398NLUY
qmﬁym MsmsraseuLarigsw AR sy ndnmshauvesaiesdnsnauumadh 1y
widoaniu Tudy uwarsenuanuideris®in ssuumuaunstiduievensnadeiie
General machinery room layout and schematic diagrams of machinery
systems. Types of pumps. Pump characteristics and their applications. Piping

arrangement of bilge. Analysis of mechanical strength. Cranes and transport
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systems. Graphical linkage synthesis. Cam design. Inspection and maintenance
of pumps. Operating principles of deck machinery such as mooring winch crane and

lifeboat davits. Steering gear control systems.

nsltuagihsssnuieiesinslvguaziaiosingtae 3(3-0-6)
(Operations and Maintenance of Main Engine and Auxiliary Engines)
Iiideaiuumnmiou : 03503231

Uimsuar LIt st edssdnandnuagiadesdnstieynszuu msldau
LLazﬂwqq%’ﬂmL%yaLwﬁa ihifundedu thsumuazreamady 9 Nukuiuneunisviey
Tuanunsaiunfuaznnzgnidureanissdnsmdnuaziaiesdnstisynszuy Msufud
HownTesdnslugidades nsufuddessuulnwiidades nsnsaamgadeonie
wazamsnsislulunsdestuaudeme

Managing and planning main Engine and all auxiliary machinery system.
Operation and maintenance of fuel, lubricant, water ballast and other liquids.
Planning procedure in normal works and emergency of main engine and all auxiliary
machinery system. Defective main engine operations. Power failure operations.

Fault detection and necessary measures to prevent damage.

FTUUNANIUAINTOULALNITANELNAINTOUN NN LA 3(3-0-6)
(Thermal Energy System and Marine Heat Transfer)
Iiideaieumnmiou : 03501281

nénfuguresnsdielounuiou n13th nsmuan1suised qunsaluanden
anuSaunaznIsanasunisaialeunuen N151ABITEUULAYNITERNLUUTILNZAY
AstaufeuLuvanuzasiily 1 88 waz 2 18 weadanismnaeasdiiay
WAZLIIUHUNT NITHIAIUTBULUUTTIUYIA N1TN1AMUTBULUUTIAU n1saelou
ANuSoulnN1TUNSIE N9, 0ARAZNITATURLL NIFIMENTNNISIUT NI ZALYe
finau i 1edosdnorna wdossud Sty gunsaluanidsuamdeu uaznsluaves
voslvalusie npvesnsanelousnafiuaufeulargunsalianiUasunmdou

Principles of heat transfer. Conduction. Convection and radiation. Heat
exchangers and heat transfer enhancement. Systems simulation and optimization,
one and two dimensional steady state heat conduction. Numerical and graphical
solution techniques. Natural convection. Forced convection. Thermal radiation.
Boiling and condensation. Optimized system for fans pumps, compressors-engines,
expanders turbines, heat exchangers and fluid flows in conduits.

The laws of heat and mass transfer with heat exchanger.
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vigluFouarUfiRnuszuuedosgy 3(3-0-6)
(Marine Piping and Operation of Pumping Systems)
Iiideaieumnmion : 03501241

Fanyio auruuvie sWaLazaAsgudIMTUNTERNLUUYE MIliex N15nTIvEeY
wuvlivhateveunidon mIdevie LuuvesszULYe gUnsalUszneuvieuargunsaiild
fUsTULYD AMENYNLYBIATBIEU NTDONKUUTLUUFY n1T9NUULTFULTa MY
ou1v1AL U N1308NKUUTT ULV BUR AL alnde n1spenuuUsTULYDauda
nseenuuUsTULYialet MIsenuULTzUUMIAIute NsURTRYsES A B ety
nsldau dfudemds difundedu deude wasihdiede svuuiufud msldau
\Pi3ausntTy

Materials pipe. Insulation pipe. Piping design code and standard. Weldinsg.

Nondestructive testing of well-meant. Pipe jointing. Drawing pipe system. Fitting
and accessories pipe. Characteristic of pump. Design of pumping system. Water
and water cold piping system design. Fuel gas piping system design. Air compressor
piping system design. Steam piping system design. Pipe support system design.
Routine operations of fuel, lubricant, bilge and ballast systems. Cargo pumping
systems. Operation of oil purifier.
ndnnstusuenaetaznstesiudafsy 2(1-3-4)
(Principle of Watch and Fire Prevention)

wdnmslumsdunauazienuniadmnssy nszviunsujofiennuuaonde
wazanunsalgnau n1sseiedesiusnwanulasaduseninmsidienu wagn1su un
981315991 NMIUTMINTNeNTHouAIes nsldnudinguluguuuumsidounaza
nsldszuvdeasniely matlestuaudsmenarssuusumas dafuuanisdanis
iiomnuuasadsana sudeuufiRdmivszuuuimsdanaiennuvasads 35ms
hanulaeaduneldeydyarsenitssinainaisanuasniowiadinluneia

Thorough knowledge of principles to be observed in keeping and engineering
watch. Safety and emergency procedures. Safety precaution to be observed during
a watch and immediate actions to be taken. Engine-room resource management.
Use English in written and oral form. Use internal communication system. Fire
prevention and fire fighting system. International Safety Management Code (ISM
Code). Functional requirements for Safety Management System (SMS). How to
safely operations under the International Convention on the Safety Of Life At Sea
(SOLAS).
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iwdesnaliiiuaznisiigednuszuulaiilude 3(2-3-6)
(Electrical Machine and On Board Maintenance)
Iiideaieumnmiou : 03501271

A3 0 WAl INTLLANTILATNTELAARY  NBLADS NTZLARTILAZNITLAARY
NI oUUaILAZINTLT89NTZUA aTnTduaTAnTzlansikaznIzuadayu 19957090
nszualndn wumnesuagvasalnlurulniige suludsssuuanulasademslnd
nsUngesnuLazdeuLeied sagUnsallulinBidnnsednd domnudasnsieiifosnns
dusunisiauduszuuliialuise nsnsiadsunIndnsyinuRanalALaznITI
wnsn1sdesiumnudenie nannisiinusaslassasiavesgunsalinwasnadsy
sl wihfiuasdnauanusalumavagounasUiuuss seuulnihusegs msfnga
syuulaih

DC and AC generator. DC and AC motor. Transformer and rectifier. DC and AC
switchboard. Electrical circuit protection. Battery and lamp in marine usage.
Maintenance and repair of electrical and electronic equipment. Safety
requirements for working on electrical systems onboard. Detection if electric
malfunction and measures to prevent damage. Construction and operation of
electrical testing and measuring equipment. Function and performance test and

configuration. High voltage system. Electrical system installation

mMsduasiieunazsvuudiundeulude 3(3-0-6)
(Ship Vibration and Propulsion)
Fiideauumnniou : 01417267

MsdudziiiouwaznsnovaLeLUUDaTY N1sReUaNDIiaNIINITEAULUUENTIULA
Asmovauadran TR uLuL 1Y sruudi daudastlunisied oufinateszdu
AseenuuUAnNISduasLiou szuufiiinsdinesuuunsyane n1siasevd g
Taglalusunsuaouiames 35n1sunlang Ueynndeadaey It sizvnazuA vyl
Msduaziiion veundosdninandn wiesdnstae wailudng szuumade senuuu

guuMsuendfiedinnsduaziionvesssuutuindon warsvuuiAiestiy

Vibration and the free response. Response to harmonic excitation. General
forced response. Multi degree of freedom system. Design for vibration suppression.
Distributed-Parametered systems. Problem analysis by computer programs.
Problem solving with numerical methods. Analysis and Solve Vibration Problems of
main machine and auxiliary machine, propulsion shafting, rudder system. Isolation
system design for eliminate vibration of main propulsion machine and auxiliary

machinery.
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wdssiuinlotualssdnsdumds 3(3-0-6)
(Boiler and Power Plant)
Iiideaieumnmiou : 03501281

TssuBarindaiildennutou gauumamans fpfnsuaznszuiunesleun Wowmduas
nswnlngd gunsaiseneudmiunieiriudaleth msufvanwuagnisliaudoy
futhides wdesdnsleth Awiuleth gunsaleuwiuledh gunsalndns Udesuaziaan
nsmvAuLanMznLAade 13 sswuddunuasludeiuiiaainndsnuioedes
mMmTsiaAsesmans iniesienisruau iedesusntinoanaintniiu Taefiny
Judleulsiiu 15 sy szuutindsufpauasnisdsninagnou

Thermal power plant. Thermodynamics. Cycles and processes steam. Fuel
and combustion. Auxiliaries boiler. Pretreatment and feed water-heating. Steam
boiler. Steam turbines. Stream condensing. Draft equipment. Smokestack and fans.
The Pollution control of flue gases. Internal combustion engine of Nuclear gas
turbine. Economics analysis. Auxilality control. Oil water separator by the
contaminated oil does not exceed 15 ppm. Sewage treatment system and sludge

transmission.

WANUNALNUN NN 3(3-0-6)
(Marine Renewable Energy)

AaIndouMImziaLas NN ING 1 AdinaLkazEduaudAnlug o
NEIUNIWE T 1TAV0IRWINEOUNIMTE AIUEIFYVDINEINUNALIY NENNNS
YDINFIIUNALVUNIMZLA 115608 sundsarumiagiann 19 undsmunawny
WS UAL NEIIUAR Y NELNUT A wEunsERaTIMEa WEuan
MsEneRITeINITLAT NEsUANSLTNIMAYNS NEsueoaluRn nIdiAny

Marine environment and energy resources. Definitions and orders of
magnitude on the subject of marine energy. Constraints of marine environment.
Significance of renewable energy. Principles of marine renewable energy.
Converting marine energy to renewable energy. Wind energy. Wave energy. Tidal
energy. Tidal stream energy. Swel energy. Marine current energy. Ocean thermal

energy. Osmotic energy. Case studies.

FEUUINUHUTRUUNTS 3(3-0-6)
(Planned Maintenance System)

Taqusrasdvesszuuusugentize nsdavigiudoyainissdnsuazgunsal
M5219uKL, NMsidunisuazdaviienaisnistngeinwisomutianaiiiaennd os
Futormuaresnatauaznan wuImanst1gesnwneldnsusziduniud os
fruan1sdeingauaznsFUILNMTOY Muimsadteslug nsinTeutiideluguiis
waznsthi3easaing nsnmdeuiFeusydeuthsadessvindetug madewinfleguen

wuMsgenU1e sruuthzsinwanudeimuanisdanisanulasadyseninaseme
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Objective of Planned Maintenance System (PMS). Establishment of a complete
database of machinery, equipment and fittings. Plan, perform and document vessel
maintenance at intervals complying with Class and manufacturer requirements.
Systematic maintenance approach based on risk assessment. Maintenance schedule
and job procedures. Spare parts inventory management. Preparations for dry docking
and undocking. Survey work and maintenance during dry dock. Unplanned
maintenance. Working planned maintenance system according to the International
Safety Management Code (ISM Code).

wialulagnsudndmsuussgnaldluanumadmnssunsia 3(3-0-6)
(Manufacturing Technology in Marine Engineering Applications)

wialulag Msudalunisldaunimeia nsesaadeukuulivihaty wealulagnsuas
Tneldiedosdnstisud maluladnmstuglave weluladnavde walulagmsd welulad
ms3n welladmssatugy meluladnsay malulaBnstn wellagmands welulad
n33es weluladnsdeu rfidaanuilovesiuny wasnsdfinedmivimnsieiona
159

Manufacturing technology significance in marine applications. Non-destructive
Examination. CNC Machining Technology. Metal Forming Technology. Casting
Technology. Forging Technology. Rolling Technology. Extrusion Technology. Drilling
Technology. Milling Technology, Turning Technology. Grinding Technology. Welding
Technology. Geometric Dimensioning and Tolerancing. Case studies for marine

engineers.

N13AIVANAMNINETIAINTIULUED 3(3-0-6)
(Quality Control for Ship Engineering)

NANNIATUANAMAIN N1TATUANAMAMTIANRA LNUHIAIUANYHALUSEU LHUAI
AIUANAMINAN Y N1TATUANNTTUIUNTITATALUUAIN 9 NITIATIEHANTIONIN
1F9n58UIUNTT N15TARIBEIUA 8N158ENTU WU nRIBg MU ULeRAS T4
wazurudnfegsuuulsiudedefulazioron

Principle of quality control. Statistical quality control. Variable control charts,
Attribute control charts.Other statistical process control. Process capability analysis,
Acceptance sampling. Attributes sampling plan and Variable sampling plans when

navigation ship and docking ship.

NTIATIILAENNTEDNHUUTE UL IIUlUTe 3(3-0-6)
(Analysis and Design of Marine Pressure Vessel System)
AnfiFeaduuanien : 03501221

N159NLUURILTIAY @1UUTENOULAL TANURIIITULTIAUNIATEIU N1T8BNLUY
Frussafie nsoonuuudafuieiu mssenwuudafuin mssenuuudaidiage
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nseenLUUIATBILanUABUALToU MIsenuUUdsiuLswuRliiuEaUsTNR IV
nseanwuuvianisludaLsfuy

Pressure vessel design. Components and materials of the standard pressure
tank. Gas tank design. Oil storage tank design. Water tank design. Ballast tank design.
Heat exchanger design. Design of pressure tank applied to liquid carrier ship. Design

of pipe inside tank pressure.

NTIANITVBAALAINLTD 2(2-0-4)
(Ship Waste Management)

audyn1sEnIneUsemadnnlen1sUeesiunan1izaInise A.A. 1973 uagiaans
A.A. 1978 msﬂa\ﬁuuam’asﬁ'mmmfﬂﬁuaﬂq'mzl,a ﬂﬁiﬂ’lUﬂﬂJ%@x‘lLMﬁ’lﬁlLﬂuﬁH
nstesfuuafivanassunsefivssglufivvie nstlesfuuannzanindsnide
nstesiunanzainvezanise nistesdunaivloldeainse watdanielianssy
Lﬁamiﬂw?]mmz%’mmﬂaﬂLﬁamﬂﬁa

The International Convention for the Prevention of Pollution from Ships, 1973
as modified by the Protocol of 1978 (MARPOL 73/78). Prevention of pollution of
the sea by oil. Control of pollution by noxious liquid. Prevention of pollution by
harmful substances carried by sea in packaged form. Prevention of pollution by
sewage from ships. Prevention of pollution by garbage from ships. Prevention of
air pollution from ships. Engineering techniques for the control and management

of ship waste.

syuudlanvsetindlazauenalulse 3(2-3-6)
(Electronic and computer systems on ship)

%aﬂﬂ'ﬁ’N’{]iE}Laﬂ‘Vlia‘Uﬂﬂ mwgmsama ﬁ?"dﬁﬂﬂfUﬁU”lmE]U'lﬁaﬂ Ay WW]E]@
LLU«U’]ﬂ’ﬁV]’N’m“U@\‘i’@Uﬂimﬂ’JUﬂNLLUULW@JUiuﬁ‘Wﬁﬂ’l‘W maswumnaammmmimLLay
Jaguszhvg msvinueesgunsaldidnusetindnianzianivauaieszuuinalulad
ansaune uardumesidnvesasinds

Principle of electronic circuit. Network theory. Analog and digital signal
transmission line. Introduction to the operation of optimization equipment using
machine learning and artificial intelligence. Operation of marine electronics

equipment controlled by information technology and internet of things.

nsidenldiaguarnsiinseianudemedmiunisidnunimea 3(3-0-6)
(Materials Selection and Failure Analysis for Marine Applications)
anuddgesmsidenianlunislunummeia Ussianianuazaudfdddy
WU ddan n1sAadendanuaznstlAny) dvdvesndndusiuazn1snageu
M3 onanmveaian AudvAgULuLaig 9 lufan Auiviannisinnsou
wagn1ana MyinTeadtikazn1sdesiu nsddnw
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03503490

03503495

03503496

03503498

03503499

Materials selection significance in marine applications. Type of materials and
important properties. Materials Charts. Materials selection and case studies. Product
defects and testing. Materials degradation. Failure modes in materials. Corrosion

and mechanical failure. Failure analysis and prevention. Case studies.

annaAne 6
(Cooperative Education)

nsufsRnuludnuugninmnuiieg sulassnuildfuueuninenanauns
IANITINULAENITULAUD

On the job training as a temporary employee according to the assigned

project including report and presentation.

mMawIeunnumdeulassuimnssusenalie 1(0-3-2)
(Marine Engineering Project Preparation)

A159nSpuTolaualasIy NM3A VAU AT N5 uaulATIY
AMSRYUTIYIIUANUATINLILAE N TULEUTTBLATINU

Preparation of project proposal. Literature review. Project planning. Progress

report writing and presenting project proposal.

3pUaNIEMEIMNITUASINALSe 3(3-0-6)
(Selected Topics in Marine Engineering)

13 9LaNIEN9IAINTIULAT BenaLT e TuszaulSygIns
A1ANITANY)

LY

Wdalasuliluwsay

Selected topics in marine engineering at the bachelor’s level. Topics are

subject to change each semester.

Ugyymiiveiy 1-3
(Special Problems)

N15A nwkarAuATIMIeI AINssILAs eanalse SR uUs yaIns wazs suis s
Wewduseau

Study and research in marine engineering at the bachelor’s level and compile

into a report.

Iﬂiﬂﬂ’]uaﬁlﬂiiumdﬁiﬁ]ﬂﬂaﬁa 2(0-6-3)
(Marine Engineering Project)
FiideaFeusnmiou : 03503495

Tassnufihaulalusausing 4 vedmnssuedeinase

Project of practical interest in various fields of marine engineering project.
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01403114

01403117

01417167

01417168

eIvdusiaiviuenvangns

UFtRmImdnyaiaiivily 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry
JdidesiFeunnnou : 01403117

UftRmsdmsuivvdnyaiadivily

Laboratory in Fundamentals of General Chemistry.

vdnyaLasimly 3(3-0-6)
(Fundamentals of General Chemistry)

1AT9A51902M0N A5 NN RRRANLAZENTRMINAITINNS AN WussAll USuu
fususuia veurad Yol ansavaiy ’«Jauwamﬁm‘mﬁauﬂaLﬂﬁﬂiml,az LUd aunavad
looou swsmdiwumiin lang elavzuasfslans laneunsuddu

Atomic structure. Periodic table and periodic properties. Chemical bonds.
Stoichiometry. Gases. Liquids. Solids. Solutions. Chemical kinetics. Chemical equilibria.
Acids and bases. lonic equilibria. Representative elements. Metals. Nonmetals and

metalloids. Transition metals.

ALAFNAASIAINTTY | 3(3-0-6)
(Engineering Mathematics 1)
Afiauagaudeiiosvesilaidu eyiusuaznisussgnd Andseyiud Uiiuduas
nsUszend sruuiidaidedn Uiiushinsuuy Sduuazeynsy nmsguiiodsadnmans
Limits and continuity of functions, derivatives and applications, differentials,
integration and applications, polar coordinates, improper integrals, sequences and

series, mathematical induction.

ANAFNERTIAINTIH | 3(3-0-6)
(Engineering Mathematics 1)
Ffideasoumnnew : 01417167

NNABTUATLIVIAEAIATIZVNTIAY UAaAdavaslandunaledinys uaaada
YOI TUIRATUALINADS

Vector and solid analytic geometry, calculus of multivariables functions,

calculus of vector - valued functions.
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01417267

01420111

01420112

01420113

01420114

03501214

ANAFNAASTIAINTTY I 3(3-0-6)
(Engineering Mathematics IlI)
AfiFeaduuinniow : 01417168

aumaifseyiudidadudufunils aunndsoyiusiBaduiddulssansidudiag
Aanan1shuatsatvanguasnanIThUaINntu mmaaa‘ﬁlﬂuaqﬂmﬁﬁé’ﬂ FLUVAUNIT
WeeuiusL Ty

First order linear differential equations, linear differential equations with
constant coefficients, Laplace transforms and inverse transforms, power series

solutions, system of linear differential equations.

Handmly | 3(3-0-6)
(General Physics 1)
nafansNIsRouNwuUENsHeln AAY Naransvelra quunarIans

Mechanics, harmonic motion, waves, fluid mechanics, thermodynamics.

HAndvialy 1 3(3-0-6)
(General Physics 1)
fidosSounnou : 01420111
uifhusindn eduwiminlah Vieumansiandealvidesiu uasiuadesiand
Electromagnetism, electromagnetic waves, optics, introduction to modemn

physics and nuclear physics.

U uRnsHEnd | 1(0-3-2)

(Laboratory in Physics 1)

FfideaSounnnew : 01420111 viendeudu e 01420117 wiondouru
UfSAnsdwsuinRaAndaly | vdeRAndiug |

Laboratory for General Physics | or Basic Physics I.

UfuRn1sufusnisi@nd Il 1(0-3-2)
(Laboratory in Physics II)
Fefidenseuninau : 01420113 way 01420112 wiondaudu nie 01420118 w3e
WioUY

URTRMsEmEUIN il I vdeTlAndiugu I

Laboratory for General Physics Il or Basic Physics Il
UfuRnsimnssulniize 1(0-3-2)

(Marine Electrical Engineering Laboratory)
ANFBdTEUNINDY : 03501271 WSaNSauNY
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03501221

03501241

UftRnmsneaesvesivimnssulnindedoiu 2mesliihnszuanss 2easlalih
nsgaaayu N1sUTuURmaslni nMmeaeuauEd neasiangnsliivesgunsalliin
fing o iddalude

Fundamental experiments on marine electrical engineering, DC circuits, AC
circuits, power factor correction, electrical characteristic test for important marine

electrical devices and equipment.

1A59a519150 | 3(3-0-6)
(Ship Structures 1)
Fiideasuuannion : 03604223

Mé’ﬂmi‘ﬁugﬂmaum MUTINUANULATEA NYVBIEA NUILLTILALAIUATEN
ﬂ’]EJIﬁLLNﬂiBﬁWHQJLLU’JLLﬂ‘ULLaSLLNLaa‘U n15UA WJ"JEJLLNIW&’N%&"]?@HIULW&W LLN(?T@IU
AU ununfusadounasluwuddaluay mhsusudoulumuuasdudiunuuniinng
NIULUAIMLNBLIILAZAULATEN 1NaNNDT ANUAUNElanITENEY

Concept of forces. Stresses and strain. Hooke's law. Stress and strain under
axial loading and shear loading. Torsion. Stresses in a shaft within the elastic range.
Pure bending. Shear and bending moment diagrams. Shearing stresses in a beam
and thin-walled member. Transformations of stress and strain. Mohr’s circle.

Stresses under combined loadings.

namanivasamaimnssusaiSounasiadainalie 3(3-0-6)
(Fluid Mechanics in Naval Architecture and Marine Engineering)
FfidoaSounnou : 01417168

audfvadlna vaain svieduiiuaznisasy A1AUA suwlasnisiutnan
spwhshdanasiiven wissnmuazanguiiades aunsuuiyadaunisanudeiiios
waraunsNnedeuil aunisluufuuazaun ISRy N1sakUUANS NseszRaa
nazAuAdEnas slvalusie ussganazussen mslvauuuiidasy namanivesnay
nsluanuunsinazendaldle

Properties of fluid, hydrostatic, displacement and buoyancy, fresh water
allowance, stability and metacenter, bernoulli equation, equation of continuity and
motion, momentum and energy equations, potential flow, similitude and
dimensional analysis, pipe flow, drag force and lift force, free surface flow, wave

mechanics, steady incompressible flow.
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03501271

03501281

03501311

03501312

ennssulnihidedesdy 3(3-0-6)
(Introduction to Marine Electrical Engineering)
AriidoaFousneu : 01420112

sUsuuLarTanUsrasduasszuulnihluderh 9 T fugrumdlaifiuasnisdiuon
e ssuukaggunsalliliingng q A danuddydonnuvasadovenionay
FufuRnuluse mylnsgvanudesnismaddluiivease

Type and purpose of general shipboard electrical system, basic concepts of
electrical circuits and circuit calculations, vital electrical systems and equipment

onboard ship, electrical load analysis of ship.

guvwarmaniUszynddmiuimnsiaieanalie 3(3-0-6)
(Applied Thermodynamics for Marine Engineers)
ApiidesSouinney : 03604241

vaNMTIILTB A3 B3BUAYNEU InTBssuAgnTzIdafeiassn Tpdnsfiea ng
UsggndiuiaiessudililuFeuasnvugyanzia ndnnsiauvesaiessudfaiuuia
fdnsiusiu msvszgndtuieiesisiunfadldluiFe msharandu pdnsvhaubu
wuvudale msUszgndiusruuhanubuiildlute nmsuernia msussgndtuszuy
Usuomaililue uusihssuundesinsduindounasiadasinsdisluse

Principle of reciprocating engines, compression ignition engines, diesel cycle,
applications to reciprocating engines in ships and marine vehicles, principle of gas
turbine engines, brayton cycle, applications to gas turbine engines in ships and
marine vehicles, refrigeration, vapor compression refrigeration cycle, application to
ship refrigeration systems, air conditioning, application to ship air conditioning

systems, introduction to ship propulsion and ship auxiliary system.

UAURNSTIAINTTUNNLLA | 1(0-3-2)
(Maritime Engineering Laboratory 1)
FiideaFeumnniou : 03604241 wag 03501221

UuRnsmanamans n1svaaeuiantazlaTease N1INARININQUVNARTENS
LAZNIENEWANINSEY NIVAdEUIASBIBA

Dynamic labs. Material and structure tests. Thermodynamics and heat transfer

labs. Engine tests..

UHUANSIAINTTUNNLLA |l 1(0-3-2)

(Maritime Engineering Laboratory II)

FfidoaSounnon : 03501241 uay 03501334 138 03503321
N13VAARININAMIERIIadlAa N1TNAFBUNIIAINTTUABLTBLAZANTANENS N3

ADUAILAYNITNTIAIVOUTO NITVAFOULUUTIABNSD NSNAaBLLdsaTe n1sadeuly

N30
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03501322

03501351

Experiments on fluid mechanics. Naval architecture and ocean engineering
labs. Ship buoyancy and stability labs. Ship model testing. Ship incline experiment.

Propeller test.

TAAIFINTTUNMNELA 3(3-0-6)
(Marine Engineering Material)

AMNFURUTIENINelATIEs1e audd wavnszuIunISHan N1sUsEendlddan
AINTIUNMLLANGUVEN Lane WoFIoT L3 1Hn wazTAANEL UWNUANELAALALAE N3
frnuvang autfidanavestanimnssumangia wadanstugiveslangdmsy nsld
NUNINLLA NTTUITNANNSDUTDUUANNAT Iamuaﬂﬂajmmﬁﬂﬁ'm%mﬂ% UNY
ngia nsfansoulaynndonaninvesianimnssmangia madenldimdnndnlady
ﬁm%’umiﬂizqﬂmﬁlsﬁmumﬁmﬂiimmwma

Relationships between structures, properties and production processes.
Applications of main groups of marine engineering materials ; metals, polymers,
ceramics and composite materials. Phase equilibrium diagrams and their
interpretations. Mechanical properties of marine engineering materials. Fabrication
techniques of metals for marine use. Heat treatment of steels. Non-ferrous metals
for marine use. Corrosion and degradation of marine engineering materials.
Selection of stainless steels for marine applications.

o o

ngvsneyndlveuniuareudydmivimnsnneieanaie 3(3-0-6)
(Maritime Law and Convention for Marine Engineering)

ﬂgwuwwnﬁ%uﬁlﬁaﬂﬁu auﬁmaﬁswdwﬂim%ﬂdﬁ’sSL%"aﬂlesmIaﬂLLaz
nguanBana sudnanseninslsamaindenistesturanigainiienuifiugiu
AendugunsaiililunissudslilfAnuannslasaonadostungmneanna sudaaai
éj’aaﬂﬂsﬂaﬂﬁ’umamwmwzLamﬂmiﬁwazLLazﬁﬂﬂﬁqaaﬂmLa DUFYNYITENIN
Ussinegndaenannediiinainuiafy DUAYYIAN A gatuaulasnds Ay
Suiiaveumeldoudynnsewinssmanas eudyandu Uszmadodnsuazienansi
Retestuaudygnszriassmailduute arusuiinvounelddedfureseydaynn
swdwﬂimmﬁ’jwé’wLLmﬂfﬂUimﬂmfm%’uﬁmaum&Jslﬁ%’aﬁ’aﬁ’u&uaqamgé’zgzgwwwm
Uszimaiinsneanuvasadslunsiasudygindsanulasadsveaie, {lavans,
anse Lavdum

Introduction to maritime law, related International maritime conventions and
national legislation, International convention for the prevention of pollution from
ships, basic knowledge of anti-pollution equipment required by national legislation,
basic knowledge of anti-pollution equipment required by national legislation,
convention of the prevention of marine pollution by dumping of wastes and other
matter (London Dumping Convention), International convention relating to

intervention on the high seas in cases of oil pollution casualties, 1969, international
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03501352

03501363

convention on civil liability for oil pollution damage, 1969 (CLC 1969),
responsibilities under the International conventions and codes, certificates and
other documents required to be carried on board ships by International
conventions, load lines responsibilities under the relevant requirements of the
International convention on load lines, responsibilities under the relevant
requirements of the International convention for the safety of life at sea,
responsibilities under international instruments affecting the safety of the ship,

passengers, crew and cargo.

nsudnisekarAUlaendelugieise 3(3-0-6)
(Ship Production and Safety in a Shipyard)
Iiifeaseumnniou : 03501322

nuilavuuiAnuenszuIunmanande mande mstusUlanedieisfounasidu
n13im n19na9 n1sla n19ieng n1sie naden nsvhANSeU AuduRusues
NsEUIUMIHEARALTan NsUsERMAldIedmTunIuEn fuefiganag s
Y99g138 JUaLazN1ITaNUITUTe NMIATUANANAINLALNNTNTIAADU NTATUANTEUY
wazmIAnduu sumnuasnds fugunmLazdswinden ssuutosiudad
lugise

Theories and concepts of ship manufacturing processes. Casting. Hot and cold
forming. Cutting, Turning, Shaping, Drilling, Milling, Welding and Surface Finishing.
Relationship of manufacturing processes and materials. Production cost estimation.
Locations and layouts of the shipyard. Dry docks and Ships maintenance. Quality
and Inspection control. System control and Safety operation of Health and

Environment. Health, Safety and Environment, Fire protection System in a Shipyard.

nseenLUUAIeIdnINammsLa 3(3-0-6)
(Marine Mechanical Design)
Iiideaeumnmiou : 03501221

NANYAVBINITOBAUUUNNG ﬂmamumamam wqwgmmmww N1999NLUU
amﬂiyﬂaumiaﬂaﬂimw GRERNNE mm&n nsideunazmsidenldh indende adn
Sasuriaaiesiiosnuudud LWﬁ’]LLauQﬂ‘Uu Adnd iWesdmsuszuutudsunaeia
lguazaueise spuudaletie N150eNLULLAENISEENYUINYRIUNTUTENBUAILTD
nstesfunaiivanmitiilunza lassuesnuuy

Fundamental of mechanical design, properties of materials, theories of failure,
design of simple marine machine elements, rivets, welding and underwater welding,
screw fastener, keys and pins including cargo handling equipment, shafts including
bearings, clutches, gears for marine propulsion system, chains and ship anchors,
ship mooring systems, design and sizing of outfitting, prevention of oil pollution in
the sea and design project.
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03501423

03501445

03501472

ANSANNIDUNNNZLA 3(3-0-6)

(Marine Corrosion)

JufideaSeuInnou : 03501322

UNUIMvediaInTsun1stesiunisianieu Tanlavewazn1sidaunidamnssy
wdnn1svensruIunsianseudulniiad nansenuaesiiulsIndwindeuss
NHANIINN1IAANIOUVDILANY sULUUTRINISARNT B nsfianseuifiesninussennie
Wenzia nannisnisdesiulazalugunisianseuveddans I5nsiaszviaudens
ﬂiﬁﬁ?ﬁﬂwﬂmiLﬁﬁJﬂﬂﬂﬁuaﬁQUﬂiﬁﬁmiwamLﬁ@x‘iﬁ]’]ﬂﬂiimmﬂ‘mﬂﬁjwma

Role of corrosion engineering. Metallic materials and their applications in
engineering purposes. Electrochemical corrosion principles. Influences of
environmental parameters on corrosion behaviors of metals. Forms of corrosion.
Marine corrosion. Corrosion prevention and control. Failure analysis methodology.

Case studies of corrosion failure of engineering equipment in marine environment.

Armnssureilanazniseanis 3(3-0-6)
(Coastal Engineering and Management)

ﬁiiﬁé’mﬁmmawwﬁqum ﬁﬂﬂi’ﬂﬁ’@mmmamﬁuuamqwﬁﬂﬁu MsAgindy
Y ”aULLa”i”EJ EJ']’J aamau miﬂammamau ﬂ'TﬁLlJaEJU?U%@G@E]UL&J@LGUWE{EIQLLa‘”ﬂ’li
LLG]ﬂG]']‘UENF’]ﬁu U'VU‘LJ ‘L!'WENLLa Y G]“U‘Lﬂ ANTAALEE SU'WEJE]QLLa N1IRNETNBDU ?Nﬂ@ﬂi"]ﬂ
SU’WEJEJQ miﬂizmumamimmmaamaﬂmqamwwﬁjﬂ

Coastal morphology, wave description and wave theory, short-term and long-
term wave analysis, wave statistics, wave generation, near shore wave
transformation and breaking, tides and water levels, coastal erosion and accretion,

coastal structures, environmental impact assessment for coastal structure.

JEUUAIUALLTD 3(3-0-6)
(Ship Control Systems)
FgfidoaSeunnon : 01417267 uay 03501271

NANNITATUANTALLIR N153LATILILAZNITTN10909AUTENOUTEUUAIUANLUY
L9l LaﬁﬂimwmaﬁwumuwLLUUﬂ@UﬂﬁUL%QLﬁu N1999NLUUVLAZNITYALYYTEUU
ATUAL N15BBNLUUTTUUATUANAINNTBULIAT N1TBBNLUUAITAIELUULILALATY
AIReUAUDIAN msﬂszqﬂﬁ%mqwﬁmsmuauﬁmwumuammﬂLﬁau,am%“uL%a
STUUMUANMTARBUTIYRIEE usuAiImza Larssuuihsosdnlul

Automatic control principles, analysis and modeling of linear control elements,
stability of linear feedback systems, design and compensation of control systems,
time domain design, lead and lag compensator design, frequency response,
application of control theory to steering systems and fin action, ship motion

control, marine robotics, and auto pilot system.
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03501482

03603101

03604111

iwsosianuunanadessuonalude 3(3-0-6)
(Marine Refrigerator and Air Conditioner)
fidoaSounnou : 03501281
flugnunnufvessrunrheubuasdulssAvdanssouy Tpdnsnisiharandy
wuudalofauwlas n153iAseridruusznaveasszuud Mluwse a1svhainuiu
LLazamamﬁ’aﬁ"ﬂﬂmaamiﬁﬂm’mLﬁuﬁaguiﬂwiéfaﬂgé’fgiyjmaﬂnwwmzLa nsvhAduy
LUV MELAY WOR 111 FEUUMANUEURUUATY NIFAIWINNTEAMULEUTBITTUY
enuduluEe msududsemmsluse ssuuysuenidluEe nsUsEaun1sN1IEAL
L§umawswﬂ%’ummﬁmﬂuﬁa ﬂ?'ﬁﬂ’i%ﬁ]’]&lﬁ?%ﬁ]ﬂﬁﬂﬂ’]ﬂLLﬁ%ﬂ’]i@E]ﬂLLU‘Ui%‘U‘UViE]alIELu
50 gunsallisfanaznisauaunielduinsgiuesydyyinulasadeniazia 2010 Tu
\S0dUA"

Basic knowledge of refrigeration and coefficient of performance. Modified
vapor compression refrigeration cycles. System components analysis of the
refrigeration in ship. General refrigerant and their properties and that specified under
MAPOL recommendation. Evaporative cooling and cooling towers. Absorption
refrigeration. Calculation of cooling load of refrigeration systems in ship. Freezing of
foods in ship. Air condition in ship. Cooling load estimation of air conditioning
systems in ship. Air distribution and duct system design in ship. Safety device and
control under the SOLAS

nslusunsuneninmesidosdu 3(2-3-6)
(Introduction to Computer Programming)

LUIAANIABUNIABS dIUUsTNaUABLTINADS NSURFUNUSNINEITARITHAS
WAL SUUIAANIDATNITERNLUUTUTLATLe s2LDBUITNTHAILY N1STUTLATNATE
JLAUGS

Computer concepts. Computer components. Hardware and software
interaction. EDP concepts. Program design and development methodology. High-

level language programming.

NSWHULUUNIIAINTTY 3(2-3-6)
(Engineering Drawing)

NSIWBUFMSNYIHAZFEAY AMWa1eeeslsnTwin nMslsunIneasls nsin
wagnsidsunmanufiinslivuinuazauanAd o NNER ULBY YIBLATLHUAR
MMSWIUNINTN MITgULUUTTazBealarn1TUsEney nMslsunuulagldnouines
FduRy

Lettering. Orthographic projection. Orthographic drawing and pictorial
drawing. Dimensioning and tolerancing. Sections. Auxiliary views and development.

Freehand sketches. Detail and assembly drawing. Basic computer-aided drawing.
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03604223

03604241

03604281

Mé’ﬂﬁugmmNﬂamamﬁmﬂiiu 3(3-0-6)
(Basic Principles of Engineering Mechanics)
AriidioaFeusnnew: 01417167
STUULTarLsEnsaunanudsanukiinisUssendaunsauganulaseaiig
wawLAsednsna aﬁmamam%%aﬂlwaﬁ]aumam%LLazfﬂauwamam%mmaumﬂLLaz"i’mq
wdands ngnisindeutivesindu ndnvessmunazndny SuiaduagTuiudy
Force systems and resultant. Equilibrium. Dry friction. Application of
equilibrium equations to structures and machines. Fluid statics. Kinematics and
kinetics of particles and rigid bodies. Newton's laws of motion. Principles of work

and energy. Impulse and momentum.

QUVNAAANS | 3(3-0-6)
(Thermodynamics 1)
fidesSeusnneou : 01417167

autRvesansuianifnsgaund msdelouanufouiiugiunagnsuaiy
Wiy nptefinilsvesguumamansingiefiaesesgamamansuaziginsasludiou
st

Properties of pure substances. Ideal gas. Basic heat transfer and energy
conversion. First law of thermodynamics. Second law of thermodynamics and
Carnot cycle. Entropy.

N13EN9UlT99UY 1(0-3-2)
(Workshop Practice)

AsAnaui eafunsTavuad uay il enfreuarliin ulansury
SIUNAS mmﬂaawﬁa’tuﬁwm

Practice in work-piece measuring, gas and arc welding, metal sheet works,

lathe works, safety in workshop.
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