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ENGINEERING & MANAGEMENT EXAMINATIONS, DECEMBER -

IC ENGINE & STEA]VI TTJRBINE
SEMESTER - 5

Tlme:3Hoursl

GR.OIJP - A

( Multlpte Cholce Type guestlons )

Choose ttte corect alternatlves for the followlng : I0 x

0 A 75 c.c. engitne has which of the following parameters as 75 c.c. ','

l .

a) Fuel tank capaclty

c) Swept volume

e) Clearance volume.

b) Lub oll capacity

d) Cylinder volume

ni)

The slze of the tnlet valve of an englne ln compartson to exhaust valve is

a) more

b) less

c) szune

d) more or less dependlng on capactty of enghe

e) varles from engtne to engtne.

Veloclty compoundlng lnvolves

a) erqpanslon of steam tn stages

b) recovery of idnedc energf of steam leavtng ffrst set of blades tn

subsequent rows of blades

c) veloctty and pressure equallzatlon at dlfferent stages

d) lncreased veloclty after each stage due to ocpanston of steam

e) none of these.
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In Parson's reacflon turbtne

a) there are no flxed blades

b) there are no movtng blades

c) flxed blades are btgger than movtng blades

d) movtng blades are blgger than ftxed blades

e) both flxed and movtng blades are ldenUcal.

In an SI englne, the high voltage for spark ls ln the order of

a) lkv

c) l l  kv

b) zkv

d) 22 kv.

The frns at the top of a motor cycle engrr:e cylrnder are longer than
bottom, because

a) hot alr rtses

b) top ls the hottest part

c) they are tn an unexposed posiUon

d) extra strength ts requtred at the top.

Supersaturated flow through steam noz_zleleads to

aJ decrease tn avatlable enthalpy drop

b) lrcrease tn available enthalpy drop

c) decrease tn temperature compared to that for stable flow
d) tncrease ln temperature compared to that for stable flow.

Adat strrft tn steam turbLres occurs due to

a) weartng away of thnrst beartng or pad

b) unequal erpanslon of rotor and caslng

c) no a-:dal shtft ls possrbre sfrce tt ls a rota'ng machlne
d) none of these.
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The dryness fraction ts llmlted

prevent

a) fall tn thermal efficlency

c) eroslon of blades

Cetane

a) has zero cetane number

c) helps detonatlon

e) both [b) and (d).

to 88 to 90%o at any stage l:: steam turbine

b) corroslon of blades

d) overloadtng of condenser.

has IOO cetane number

ls a straight chain paralHn

3x5=

b)

d)

GROT'P - B

( thort Anewer QTpe $uesttoas )

Answer any three of the following.

Wlth respect to Alr Standard cycles

lotto ) r'l aua > Tlares.t

Explaln ustng cycle dlagram.

f e/ 
A slx cyllnder four stroke englne dwelops f 25 kW at 30OO rpm. Its brake specfic

n0 consumpflon ls 2O0 gmlkW-hr. Calculate the quanttty of fuel to be tnJected per
Y q'\ 

per cyllnder. Speclflc gravtty of fuel = 0.85.

Show that the dfagram work per unlt mass of steam for ma:dmum blading efflclenc-v

a 5O% reactlon stage ls Vr2, where Vo ls the mean blade veloctty.

Show that tlle alr-fuel ratlo for a slmple carburetor ls

f = o.r56zffi PrQ

o. The veloclty of steam enterlng a stmple lmpulse turbtne ls lO0O m/s and the
angle ls 20'. The mean perlpheral veloclty of blades ls 4OO m/s and the blades
symmetrlcal. If the steam ls to enter the blades wtthout shock, what wlll be the
angles ?

a) Neglecttng the frlctlon effects on the blades. calculate the tangenual force on
blades and the dlagram power for a mass flow of 0.75 kgls. Estimate also
a:dal thrust and the dtagram efflctency.

b) If the relattve veloctty at exlt ls reduced by friction to 8oo/o of that at i
estlmate the aclal thrust, dlagram power and dlagram efficiency.

4.
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I Long Anewer Ty'1pe $ueetlona )

Answer any ttvee questions 3 x 15 = 45

The folio'*rtng particulars refer to a two row veloclty compounded tmpulse *'heel.

Sieam velocity at nozzle e:dt : 600 m/s

Nozzle angle : 16'

I!'iean blade velocity : I20 m/s

Exit angles : first ro',v of movlng blades = l8', flxed gutde blade =

rorv morring blades = 36'

Sieani florv : 5 kg/s. blade veloclty co-efflclent : 0.85,

Calculate :

i) The tangential ttirust

tij The a-rdal thrust

l i ;  Power developed

i. , ' l  Dtagranreff lc lenry.

adtabatic steam nozzle is to be deslgned for a dlscharge rate of I0 kg/s of

si;earn tiom l0 bar and 400'C to a back pressure of I bar. The nozzle efflctency

ls 0.92 and the frtcUonal loss ls assumed to take place ln the dlverging portlon

of the nozzle only. Assume a crltlcal pressure ratio of 0.5457. Determlne the

tirroat and e>dt areas.

n a stage of an impulse turblne provided with a slngle row wheel, the mean

diameter of the blade rlng ls 80 cm and speed of rotatlon ts 3000 r.p.m. The

ream lssues from the nozzLes wlth a veloclty of 300 m/sec and the nozzle angle w
is 20'. The rotor blades are equiangular and due to filctton tn the blade channels
the relattve velocilv of steam at outlet from the blades ls 0.86 tlmes the relaUve
veioclty of steam enterlng the blades. What ls the power developed ln the blades
'.vhen the a;dal thrust on the blades ls 140 N ?

uring the trial of a stngle cyllnder, four stroke oll englne, the followlng results
s'ere obtalned :

;?y\n{€6a = 20 cm, stroke = 40 cm, IrL€p = 6 bar, torque = 407 Nm,
H-= 250 rpm, otl consumptlon = 4 kg/n, CV pet ls 43000 IGI/kg. coollng water

ilorv rate = 4.5 kg/mtn, alr used per kg of fuel = 30 kg. rlse ln coollng water

remperature = 45'C, temperature of  exhaust gases = 42O'C, room
':emperature = ZO'C, mean speciflc heat of exhaust gas = I kJlkg-K, speclflc
,:eat of water = 4.18 kJ/kg-K.

i rnd IP, BP and draw up a Lreat balance sheet for the test.

<a'

22'. second
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9 a) A Parsons react ion turbine runnjng at 400 rpm de' , .eir- i1: :

of steam flor,r,. 'Ih,- exit angle of the blade.s is 20' iinti

relat ive to the blades at e>dt is 1.35 t imes the mean l- l lar i . :

stage in the expansion, the pressure is I.2 bar and the

Calculate for this starge :

\ i 'J, '  L isrrr{  6 k*-

i f ie ' . t - : loci t l  of  st

Sper:i i i)^t a prarl"lc

si teain qual i ty is 0

a suitable biacie height, assuming the ratjo of D^/ltoas j2 a-nd

diagram power.

A simple jet carburetor ts required to 3upply 5 kg of air and 0.s kg of tuel

mlnute. The fuel specific gravlty ls 0,75, The alr ts initlally at I bar and 300

Caiculate the throat dlarneter of tbe choke for a flow velocity of l0O rn/

velocitl' coefficient is 0.8. If the pressure drop across the fuel metering
0.8 of that of the choke, calculate orifice diameter assumlng C,if = C.6, ?= I.

10.  a) Fuel supplied to an SI engine has a calortfic value 42,OOOkj/kg. The p

in the cylinder at 3oo/o arrd 7O0to of the compresslcn strol(e are 1.3 bar

2.6 bar respect lvely.  Assume that the compressior i  fo l lows the

Pir 
l s = conslant. Find the comoression ratlo. If the relaUve efficiency oi

englne cornpared wt'uh the alr standard efftciency is 50ol0, calculate the

consumpUcn in kglkwh.

Taktng the varlatton ln speclflc heats l:rto account derlve the followtng F-]A

for Dlesel engine , 
_

+ = - +(T- r r I rog",-oil:t io. +.1 *

END

b)
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