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i\orc: I his rlLrcstir)11 pultet'e otltltitts t\\ r) l)[tl'ls A
iiar-t \ is cotrpulsort' ri'hiclr cat't ius

I)art B cor.rsists oi'-5 l-llrits. Anstver atrr

carrics I0 rrarLs artd tttat' have a. b. c as

IIar.NIar'[is:?5

and ll.
,15 nrarlis. ,'\nsuer all cltresticttrs irt l)art .\.
one lirll (lLlcstion liottr each trrlit. l-acll qucstiull

sLrb clucslions.

5x5N'Iarlts-15

a) i)cf iitu lrnti iliscLrss tite- tcrnt 'itcat o1'r'ciiction' tlir(i i'rs irttplir.tti.rli:.
Lr) I)iscuss Lhe asstrrnlttiorrs nrade in case o1- rtlcal crcle S.l. ertgirte sirttLrlatiorr'l

c) l:rrLrricrate the lhctors ittllLterrcc tlte S.l ert!lirt.- ctitllLrLtstitltl.

d) Distinsuisit sinrulation proccrss l)aratrele ls tiir 2-strolie trncl 4-strolic SI r-llqillcs.

e) \\ ritc tltc illportance ol lteat transi'ei in IC eng.incs'l \\'hat are ctttltirical rl'rode l:
lirr clcternrining hcat traustcr coefllcicltt in L I e rtqittes',)
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i:rltlliin in clerail Llte constaut r olrrnrc lrl iabatic contbttstion llrocess h\

conlbLislirrn o1'sLritable liLe1 Lrscd in l(' cngrrtrs
ot{

.1. ( ontitLrtr thc llarlc tern[]cratLlrc u,lrcr.t ll citenticallr cotrccl ltll\tLlre
irriiiallr rl l()0 Ii untl latnr. ltttrrts at cottslilltt roltttllc.

(r.ti) t)isting.rrislt Itlcal lritci ltrogr.essivrr conrbLlstion llt,occss irt SI cngirlc,s

h) i:rpltiin in rJcL:iri tlrc prrr:l.rcssir e conrbLrstiolt process ilt Sl cltgitles

il ia:lr.artt-s.
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l.a) I)iscLrss the cillct itlil il'i ercnt paranlctcrs litr Sl cn!.jne pc'r1bt'ttlatlce

b) l-xplain tlre sintLtlation ol'gas ercltattge proccss irl SJ erlgirles
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-1. l-lrc c,rntprcssiorr ratio lr'rr an iclcirl Otto crclc is t) ,{t tlte beginrlitlrt ill'tlle c()lllpl'r'\\illr
sllrri,c tlte ltrcssrrrc is I irinr and tlrc telril\inrturc .l(X) t\ l ltc ltcali pte sstlrc llrotl Ltccil

braaLrsr'Lrl ctltrbLrsliun is -1.-l tinrcs the corrtllr'assiorr ItrttssLlre. [)etcrlltille
a) p.\'. T ralrres atthe ertd tlt'each llr()ccss oltilc c-rclc

b) ther-nral c1'f icie rtcy. artcl

c) nreatt clfectivc ltrissr.trc..l 
trl,e tfic bitre(B) an(] sirol(c lS') oi'tite crrginc es 100 lrll eilcll: tllc ratitl ot':pte itlc hell:
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5 al \\ hlrt is tltc c1'lcct o1'llilrL tillolLle tlrl 5l ellgitle llei-tirrlriitlce.
bt DistingLrislt lirli anci ltart tltrottlc Ilroccss in SI cns.ine tr ith refcrerlcc ttl 1l-\' cliagrarll.
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E.u1 t-.r1tllin ltroceclure to analr ze the nririn!t llr()ccss in 2-strolie cl iesel ertginc.
ttt \\ ltat lrc tltc rlociiflcations reqrrirccl Lrl inll)ro\ c the thernral ef flcicncr ol -l rltrrl.c

ii'51cnrtincs'., 
,lt

9 Lrltllin tlte el ct of pressLrre- crartli angle iariation tin the perlorniartc.: itl'l sir.llie SI

engines Also urpluirt tlrc silrtiilerirtec tt1'ltcltli presslll.e. ll0l

lU.lL) I-r1tlutn tltc eristence o1'r,ariorrs cronr[rustitirr rutirlcls based cltt L'ltcrg-\ .ttttsLttltlltiilrr tl1'L I

cn Sittc-s
trt L)ist:irss fcatures of'zero-cl irlensir)ual conrbr-rstion nroclel in detail. ii,il

ll al i)isrin,rrish bctrrccrr idc.l and..,,,., oilllll cngine Cvcles rritli sLrit..bic cr.trrples
b) i.nLrnieraLc tlrc luctors inl'lLreirce thc rille irncr and the llo\\cr oLltllut in []l crtgirtc: l: -r:]
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8.at f-rplrin procecl rrre to analrzc the rnirinq llr'ocess in 2-strol.e ci icscl cngin.'.
Ltl \\ hlt arc the inocl illcations ruquirccl to irrprove the therrnal e lilcir'nc_r ol' l-strolic

l-ii5lengines'l 
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9. I-.rpiain the cl ct o['pressrrrc- crartli anqle variation rin ihe pcllirrntlrnee ,,1'] strriiie SI

engines. ,Also u',pl.r in llrr- rirrniflurrrtce o1'1teali ltresslrc. [10]

l0.u) l.-rltlatrr tltc eristence ol la:'ioLrs corrbLrstiorr nroclcls buseci tln cnerg\ consLltrtlttiort ol'Cl I

e ngiLres

b) DiscLrss teatrrres o1- zero-ciirlcnsional conrbllstion n'toclcl in detail [j--i ]

0lt
ILii) DisrrngLr islr bclu'ecn iile'lrl uncl actLral cl icse I cnginc c1'clcs *ith sLr itabic crarttples i

tr) l-.rrrrilclit-c thc iuctors inflrrenee tire ei-licicircr rincl thc po\\,er ()Lltpr-lt in C'i cn!-incs.li ,,il
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