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Notes: Answer all questions

(!L\: An eight-cylindcr, lurbochargeci, lbur-strtke, diesel engine r'r'ith B = 
12^S- 

y .t"9 
I = 140 mnt

opefalcs at 2000 rpm *,tn utnrorfn.ri" conclirion lbelor co'p'esior) of l 6ar and 27 o(l An inlet rnanifold

ifi;;;;;;p;.rr"''j pr.rrur. or iilt uu', the volumetric efficiencv.of ry'= 9!% 
T"1 {:|i::-ft Calculate:

11)rhe p.wr.r. r.eqLrired t' drive the 
"o,.,',pr.r.o, 

ot'tu.bochargei if the colnpressor isenlropic efficiency is

10.,/o. \2) thc pressr:re at the inl;t of ttirbine il the exhausi gas teln )erature is 650 oC and the iurbine

isentropic ei oiency i. osy". uring trr. uuiu"r cp=1,005 kJ/kglK and F1.4 for air, co:1.05 kJ,&g K and

y=1.333 for exhaust gases [16 marks]

[!!: Answer the fo)lowing items:
(l) \\'hat is tlre nroin bifi.i.,r". bctween internal ct)tnbusrion engine (lCFl) and extental combustion

engine (HCE)'/ ^ 
14 marksl

(2t Whar is it,* ,nuin .lift"rence between 2- stroke and 4-stroke engines? i4 marks'

o,2: 4-stroke, six cylinder, dresel engine with a compression ralio of l?, clearance volume of 107 8 cm] and

st*ke of 150 mm. The tost on the J'gine was ca.tied out and the following observations were recorded:

bnrp=e.2 bar. ,\=2 100 rptn, L1't/=41' 5 MJ/kg, ,sy'=r) 23 kgrkw h' l"= l!1:'^ "ll"Xil fl1l
1!'nlp!'|iltLllt'(15U.'(andCpgl'08k.l/kg,'k.ltteantlrienllclnp(|3ltl|call.lPrU.(.]ndl.Ul/DaI
respcctively. l)etermine: (l) brake powcr. (2) indicateci power' 1-3) ' /rR d (5) evaluate the

exhausr heat ioss, [20 mtrl<s]

respecrtivclY, theit mixed
(rp) and relative ratio (l),
is firily burnccl witliin the

[16 nrarks]
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Forrn: (1)Final lixtlnl
20 r 5-201 6

tiie follcir,'irtg ilems :

is tlrc rclalion lisllat:Ern igniticln dcllrv' " lL)"

is the. r'clation between Octane and Cletane

is the nreaning o{"!48'f',?
.".' , il' ',

...'.' q.*. ,.'*,.r$".f i il'r.,^i''' '' 
j,.r''r'"''

13

()*3,'l'5e firel (butarre: C+Hru) anct ziir tlow rittes arc nleasul'ed 0'4 g/s and 5'6 g/s

and conrbusted in SI ellgine.. (1) Clalculate the,'{^FX sg1, AFR"I' equivalence ratio

(2) Describe thr combusiion in a chemical reaction equation b)' asslimiiig the f'uel

cirlittrJct'anci considet no hy'droge rl e,a:i in the eXhLlLlst gliscs'

QrJ"r ,.\ns\ /sf the tollorving itetrts;

(i i l)eli3e the {larne speed nnd list the factors afl'ecting on it.

12) l.iorv does tlie mixtrirc strength (lean, stoichiomc:tric and rioh) ailect the dissociation?

(3) \\rhy rire. ac:tual cycle eileicency is much 1o,,vc:r than tlie air stanclard cycle efteicency'?

iclentily the reasons.

(4) \\lrat isih.= rneanins olthe ignition cielal, "ll)" periocl ancl hor'r'ctln bc clerssified'i

o.5/A: A 1.2-liLer an in-line, four.-cylindcr., lbur-stroke,.Sl engi e is to be designed 
^with 

bowl-in-piston

00rnbustior] cirarnrbers. With a c;ntraispark plug and cornbustion at'l'DC, this gives a flame travel distance

o1, 1J24. Ihe engrne ls to operate with a mean fiston speed of' tJ m/sec and a burn inrcrval (/9u) ol 25o of

cngine cr.ank r.Jation. Stroke ancl bore will be rilatcct by L=0.95 B. Calculate the average flame speed'

[8 marksl

[5 rnarks]

[5 markst
Specify ar.-,

[5 rnarkul

15 marhsl

[4 rnarhs]

[4 marksl

[,1 marksl

(),5ill: Ansrvcr

1 l) \\'irat
('l) $'irat
(.i) What

aan(l Certiine rlLtlllbe)r'' (.'N"'l

r.luulbers?

' i.,.

il,i', 1,..l,''"l .,

of l)ept.
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