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Note: Answer any FIYE full questions,'efitiosing ONE full questlb!!-from each module.

* tiiili{ :::1 4--$ia. ;j''8m*:iModule-L '::::,-I
;:il!.! q$.lii-r=-L== ./

I a. Compare the otto, diesel anii,sal cycles on P-V diagram and T-S diagtams, when heat is
, .r (08 Marks)

b. ilJli:iJ",;tr1":I."l|rllXli;^r*ssion ror duar combuition cycre. (08 Marks)

OR

With a schematic diagram, explain a closed cycle gas turbine.
With the help of neat diagram, explain a Rocket engine.

Time:3 hrs.

2a.
b.
c. The air enters{hE compressor of an open cycle constant pressure gas turbine at a pressure of

ilttmperature 20'C. The p.rsssure of the ai
bffciencies of the comprps&or and turbine

ir after the compression is 4 bar. The

isentropid%f{ciencies of the comprp,d&or and turbine are 8$fu and85% respectively. The air
fuel ibti6.is 90 : 1. If flow rate flf air is 3 kg/sec. Find=ffitP6wer developed (ii) Thermal

1 bar anp'itdmperature 2

isentropid%ff ciencies of
fuel r*tiA.is 90 : 1. If flow rate ffi4ir is 3 kg/sec. Fi"g
efficiency of the cycle. '-""'i 

*. .*f
Assume Cp : 1.0 kJ/kgK aqg y: 1.4 for air ana $lipi'3uk" calorif[e':,y*ue of the fuel as

,*f\ ''

,gs::,Tr

41800lUlkg.

Module-2
3 a. With a schematic diagram, explain the working of regenerative Rankine cycle, Show thc

process on T-S and H-S diagram. (08 Marks)

b. In a steam power plant operating on ideal Rankine cycle steam enters the turbine at 20 bar

with an enthalpy of 3248 kJ/kg and an entropy of 7 .127 kJ/kgK. The condenser pressure is

0.1 bar. Fi,nd the cycle effici*r"y 
r?,ld 

specific steam consumption in kg/kwh. Do not neglect

*-t.:$ 
ili'i.:.tu oR .,, ,,,{"'.,' 

(08 Marks)

4 a. What are the advantageffiiisadvantat*i-q** vapour power cycle? (06 Marks)

brl,qpr.i-a reheat cycle, thselnitial steam pressuie::trdtl the maximum temperature are 150 bar and
,ffi-$50'C, If the condehs{tr$r"rr.,* is 0.1 bgr zi'fid ttre moisture at the condenser inlet is 5% and

"'*assuming ideal piocelises, determins.tt.,,,'
i) Reheat pressure

ii) Cycle efliciency
iii) Steam rate, steal is reheated to 550"c.

5 a. With neat sketch, explain th" O.rut'ffi1#used for exhaust gas analysis. (06 Marks)

b. The products of ,,combustion of an unknown hydrocarbon Cflv haven the following
composition as md.............. Ured by an Orsat apparatus: COz: 8.0Yo, CO = 0.9oA, Oz: 8.8o/o and

rest is N2. Dete,ffilpe:
i) Compositiondfthe fuel
ii) The qir-fifel ratio
iii) Pere,gritage of excess air
iv) D;6tr,,, oint temperature of the ,r*it$;tthe total pressure is 1.0 bar. (10 Marks)
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OR 'r''t'l,':r'

a. Explain the principle of conducting Morse test "' rQffis for determt'*t,fltil'""rili

power. ;fu"o (o2Marks)

i f*-ilf;:??lfJJ:"ili:i:ffilt"f;, " 
o"r :L:? 

mm and stroke or e0 mm Its rated

speed is 2800 ,p1n urd is te.sted. ai;ir ilJ against ;;;kt, which has a torque arm of

0.356 m, The nlt brake load is ris ii *l *: &, "orrr*ptlon l: 
g'ii iit/h' The specifi.c

gravity of the petrol is.0.735 uniirilur-u calorific value oi 44200 kJft'g A Morse test ts

carried out and the cylinders are;;;;;9;12'-t,2,^i,+ wrth correspJnding brake loads

111, i06.5, foq'i unit 1l'3 N respeclively' Calculate for this speed ;

0 The engine torque l-t ;.
ii) Brake mean effec-tive Pressuq ,.
iii) erake thermal efficiencY

,j Mechanical effrciency' ' 'u ,u'* (10 Marks)

vf mdicated thermal e'ffifficY' '.1. \

Module-4

1 a. With the help ofa neat sketch, "xplai;:t;F.rupot" 
absorption cycle' (05 Marks)

b. Explain th" ;;;;;;;;; ;if."ri;;i; p".fo,.,run"e of a vapouf compression svstem'
(04 Marks)

c'Avapourcompressionrefrigeratoruse'smethylchloride(R.40)andoperatesbetween
temperature limits of - 10" c and 45'C, At the entry to the qompressor, the refrigerant is dry

and aft.er,, co;;;;ri;, it u.qri*i ili.lrrp;;;" oioo' c'. d the c' o'P,ot'n' *fff;,'lll|;

"*., 
*'* oR #, .* $,-

8 a. Define the following terms:

D Dry bulb temPerature Q-BJ:
iil w"buh temperatqe (WBT) ..- 't 

",-,...*...+i

b. Xl*'];ffij";;'-ry;:4r01.3.2s Kpa r,*,lo'c _DBr 
and ri'c opr' without using the

p.y.hro*uti" 
"f't;n, "ing 

the p;*"rty 
1i]-'es 

from the tables' Calculate

i; 
- 
eu.tiut pressure of air and water vapour'

ii) SPecific humiditY

iii)Relative humidity' (08 Marks)
i;jvil;". densitv and elthalo, ot*-"-lll 

*. u

o,:ii,i,, .i'.,*!;l: -. Modh$S 
r,

$7"$ihowthatforp"ffi"rcoo1ing,ffieratioremainsthesameinmu1tistagea1r

compressor *{d*d; . prove -q#i=l?J *t"t z = stage pressufe ratio' pt : initial

J-t * . "o',*,,,, \ rr ./ (09Marks)lr
pressure, x :htimber of stages' :r 

in a convergent-diver gent nozzle.
b. !;;r; expands from 17fu and 284'C to 0'7 bar

Assuming that the 
"rpansiiinl 

is frictionless and the steam discharged is 0'25 kg/s' calculate

the diameter of the nozz|o,(i) at a point where the pressure is 9.5 bar, (ii) at exit, using H-S
(07 Marks)

chart' 
oR

l0a.Brieflyexplain'thedifferenttypesoffloyt]lusteamnozzle'(09Marks)
b. Determine tho size of the cylinder of a iouute actingair compressor of 45kw in which air is

taken at_*1-l::ptmosphere urra "o*p*iu t"^ 
16 atrnospheric pressure according to the law

ffi;,t:;i hssume speed of the c.ank as 300 rpm, piston tp""d : 180 m/min' (07 Marks)

*,t* ***2of2***
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