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NAOL 2209r Theon orMrchines
1.00 Credit. i hr\i\rk.

Statlcs: Use of free body d .granrs, Equi br um; Fr ct on Dynaini.sr Newton s second .w for llnaar and

rotatngmarnesystens;Compatib tyequ.tons; Mornentof nertla and radius of gyr.t on: Pirirlc ax€s

and perpend cular.xes theoremst lftrodLction to vib13tlon of marine sYstems. Me.han cs of nach ne5

lntrocluct on to the knematcs and dynamcs o{ m.rne geir dlives, Elementary kfemit. a.:ysis of

nkag€s by neans of ve ocity diagr.ms :nd ac.e €raiio,r d agrams.

MF,220l: H.rt Trrn\l. r
3.00 Credit. 3 hrs /wk

Irtroductlon: ster.t.nd rfdc!d) slare co,rdLrcl on in ofe dinrcrllon. cascs olsirgl. arrd .onPos tc $a ls.

cylirders ard sprcres. lln! ol unllolnr c oss seclior: lrxrs cnr r.at translcrr syslerr $'ilh ncglglhlc frcr'rral

.cslstafcc: Hicslcr charsi TrrlrodrLcrlon to hvo afd thrrc.il|rcfslofal heai corrduclioi (on\ccllon: lorced

and nal!m. basc nrechrrsn. nelhods olcvalurllof. r(rr'.1 frenso.al pammcrcrs. c,||irlcfl rrd s.nri

emplrlcal nretho.s. Rrtdi.llofr lirndanerta r$,s.hicirn{ grrl'Lrodies. t-o n tacrors. erl (ariorr o lofn
facto.s Ileat exchangersi p:rrullcl llo\! afd courrcr ll.w. l.N'lTD rclaliorrsrip: Heat tltrrslcr .arcs lr ship

design: insLrlellor lr Lrrlliheads. ref lgerilcd qr;rccs. llsr roid!innawlels.

N,{OE 221.1: Nunreli.nl Mcthods in Lnginclrring L,rb

1.50 Crcdit.3 hrs. /$'k.

( nrrcnt':

Drercisc pmblenrs are based of N,^OE I105 corsc.nn frc. 10 lre so ved uslng sollu'arc rolr s a ot r\c

lcachcr wlll se eci the e\er.lsc protrlerns irt th. bcglfnirrg ol-l re course



tAOli 32 I l: Conrptrhtionrl FItr DlnrnriLi

l.{10 (lre(lit. I hrr/wh.

lrlrorhr.rlor Go!!ming ccturttions o iluid low. Cr..f s (h!orcrr. BounrLary inlegnl drethods rird its

rl)-rlirrti. r o tu(liarioll and dilia.rioLr p()blerr!. UiicLrli^lioLrs.hcrncs: Li.it. dlLlcr.rcc niethods. ilnile

lS ro 
' 
nrr Lrrerhoas. llnile elemenr nellro(:. rtr!c1rrl rncthoar cr(. Cri(l !ene r(lo r. lrlo\! !is!.rlization an.L

ll i.rli,.ll r!\istancc co npuralion llr Jorbl. lrofr ilo\vs tril rg \xvlcr Sokc! rltL rtions. Ircc surlircc llow.
Lir. s rl.Lc..oLrpurrrior r!ith lircar dr(l lill) r)orLircd .o.airions NLrrcrcll 1r!rLrmeft ol ll!id-body
i,it.i r!c. l(L{rLLL.ncc nrodclirg. ('IDrpp crlion lo llu. s!rlac.J llowprsls|irshrrcotiecrsusirgIte}rrclds
r\\trau.Ll Nx!icr Sloltc5 Ilqu.tlion (llANSll)

NAOI J2l5: Finitc Iknrcnt Methorlr

.l.tr0 (lrcdit. 3 IriAyli.

(1.n. rtl I rrruarLct oLr. historlcrl bac (:lro(Lf(L n ra rcvicw ol firri.es; Ar).rl\ ri! o1 sirrrplc o!. !linicnslo.ll
itflrctlLc (]irecr rrethorl); Aral]sis ol !tn:rigsi Slilllr.s\ c.nr.P1; l\1.!rber stilliress Irrtrirl Assc!ntrlI ol

.lcLriorr! !irLurl \!on( ttnd potert Il crer-syi lrornrrLhtion ol equilibrlurr .qurtioIs rLSiIr thc encrg]

lrusssrillliessLrarrices.PrisDaricbcair.errcllrsrtl.fdirgo frisnratic berrns: Sliilliessrir|Ll!i\lirrhcbc!ni
.l.n.rt: Lolrd recror lbr dislrlb!leLl loa.isi Coordirrt. t,rnrlo'nlllor ln(L stliUresr rrtr'i\ lbr lirfic
.l.N.rLit ,\rlll)slsol conlinrLrnr str.luies ir trro di)leLrsiofs: CSl l]l.r.crls Brrslc.oneeptsr nodes aId
dltrrr. it\r S ilpc liLnclionsi Dc'i,"ll o r ol slilrIess nrLru ic$ lir plar. tlrcss ard pllnc s1 ain elements;

Li.nemLizcn larrn'Llation xpproacr ltxtleigh-llil/ rf.lhxl ln(L !lIixliorll approaclr evcrvi.w)t Mclhod ol'
wclghlecl rcslduals: Cale (ln's nicrrl)Jr I rr('gr|lljoLr b"," prrl!; Applic tioI ro sirntrlr I D licld problcms.

\ \()ll -r:llr: ( onrpotrr lJrogrrnrriD! l,rr l rliri(cr!
l.alr ( rrilil. -\ hr\. 1\\ 1..

IrIod!.1on (o Compuler progranrnrlns: lrio\v chart an(l algorillrn; Vrr,rbl.s and opertlrors: F ncrio S;

S.qrL.nLir. SeLecr ve lnd liepetirive Slrrcrrresi Aflrl,!: Sutrfrogirnis: Appllcationr in Naval Arclrireciurc
xLrl OLI!rorr l:rgncerlng. Exercisesll'ro euls: llan.Ls on e\crcisc\/prcic.r \!ork rLsinq conrnrler proglarns

lMA ll-,\llr |Oll'l-llAN/C+- crc r

r,6



N.AOE 4209: offshore Survev, Drilline and Production

3 Crcdii. S firs. /$,1i,

Tftroduction to seisnric sLrNeyl Procedur. ot Selsnric sLr|ve-'_l Equlpnrent uscd lor ollshor. .c r ir . ,c.

srLNey vesselr Envi onnertal poteclionund ininlzirg cofllicl durirg selsmic sLrv.]!. lllsL()i\ ol oil \vell

dril irgr Dri lifg s)slcrnsi Drilling rig: offshore ,:lrllllrg ard recent developnrerls: lhe otcNLion irrd

co nrissioflirgolvarlousequiprnenlpr!cesscsrnd!y!l.frslrvolledinthcdrillifg. lnlro.rcliof1ooftlhore
oil producllor - Se|irrrorsr Gas-trealnent: Crts lhringi [f]a.ccd rccovcry usingrlalerartl gas i] e on:

Produce.l i!ilte lrearnrerl. Lrlillt) slslcrns. srorag. aId crpon systerrs Ihe !\,ork rg IIinclpl.\.i lrc

olfsrore to|!idcs slstcns if thc.i and gas !fslrcam proccrsr lrundamefta orgarlc crefrisrr): Baslc

product oLr rocess plant: Equlpnrefr a.d 1ltillll.! lo sLrtforl lhc |roccssing ol oll ard gas: ecrricirl
cofslderatior ol F'PSO conlerslon!i Srbsc. frod!.t oi syncnls llo\r lines and risers: Tlemoleopertcd

lchiclcs (ROV).

NAO[ .l2l l] Risers r nd ]loorjng Sr'slctns

.1.00 Crcdit. 3 hrvn k.

Statlor keet ng slsterfsi Pe nafenl rn.L not)ile noorlfg sysrensr Moo'i rg co rfi!u .Liofs: s nglc lcg

mooring- sp cad rnoorifg- tr -efl rnoorlfg Mr)oring componcrlsi lvifc fopcs. synlhclic Ilbre ropes. cha ns.

clunrp wclght!. drag and (uclior rfchoi\. pilcs; rinchcs rnd windlass: Singe compoirefi arr. rnflri
componcnl cxlcfar) cquallor!: Soil rnoorlng lflerrcr oIi inoorir.q failure rlrodes: stat c. qnas -stal c. a.d
dyfa i. nroorlng anal),sc\: nrooring dcslgn critola and consjderatlofs Deep-$,ater rlse s I r,:l unrrilicr:
now assurafcc afd slstcfr dcaigf: lrlrodr cllon kr dc\ig r ol si lrsca pipclines afd r scr:. Tt iser .o]npo reirs.

Itlser fai rLre morles: Sn,tLclrral riser a rfl ysls: srrr c a ri dt,nr fic rjser an! )ses: r sei desigf .rilcrlr and

NAOL 42.l5r Co (rol Inginccring

3.01) Credil,3 hrshrk.

lf(roductlorlotheorlolconlrol sJ-slc - ncchrnicrl. hldmu lc. prlcnmatic. thernral and elccl|o-nechafl.irl

conlrcl s)slcrs. Ilcfrescnl.liof olconlro s),slefrn bocr difgmrns Slud).-ollrcqlcnc).slcpftrclor!rd
slstcrrr rcspor)scs. Trarrstir l_unctions and characrer srics fLLrclofs. Roulh s cril.rion lirr sratrllil). S)slenr

analysis Nyquist.fd Bode diagranrs. R.ol locus p ols. Slstcnr corripensatlon. aralogtLes olcorrrol s]s1crn.

applcatorolservonecrinsnslf nlrlfc nrcchrflcal .llslslcrr.h)rlrarllcs.servocoriol.pr€in. !,r.l
elcct|o mccharrical conlr(]ls


