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Note: l. Answer any FIYEfull questions,nre.lpilffs;fng ONEfull questionfrom each module,
2. Use of thermodynamic dataffinffiook and steam tablei ahil gas tables is alloh'ed.

1' *S, * rtr+;i:=::'r\, "

{]s.. Module-l +:i

\ a. With the help of P-V dia,gmmand T-S diagram, comnfih*Otto, diesel and dual cycles, when
heat supplied to each cylinder is same. (10 Marks)

b. The pressure and temperature at the beginning of compression in an air standard Otto cycle
are L02 kPa and 34t'SiK Heat is added during.*the+iirocess at the rate of 250 kykg of air and
air is used with cdriirpression ratio of 9. Assuming T : 1.4 and R - 287 JlkgK for air,
determine: "0- " :,...=g+-*..""

(i) Thel$g'{lqal efficiency of the cycle '*""

(iil $C1 #Yi""m cycle temperatuqe :'

(iii) Jhe riiaximum cycle pressure;e'u * "ffii*(iv) "'?ffi$,mean effective pressure 
"** 

# (10 Marks)

.i!.-.. * oR *- '''*;,] ,,;'+
2 a. With the help of T-S andT.ti{iagrams, derive 5i$#ir"slon for thei"ffi standard efficiency

of a diesel cycle. { 'p*,', *." (10 Marks)
b. An engine of ZSO *m 6'br. and 375 r4ng;1tffte works or_-do=Irjiunt volume cycle. The

clearance volum6[ffi0.00263 m3. Th"_ i*ffi pressure a temperature are I bar 950'C. If
maximum pressufp js 25 bar, find:
(i) Air standardHf,ficiency of the cyq* i (ii) Meanq tive pressure (10 Marks)

3 a. Derivf;+n'expression for the*:f&giency of Rankine cyele with the help of neat sketches. State

the adtehtages and disadt$td'Les of rehea[ing %nd regeneration over a simple Rankine
cycle n'1.;-' ^,@ (lo Marks)

b...:.Assume that the steam p6wer plant worlis' bn simple Rankine cycle between the boiler
,: ,.',,,1ifessure of 3 M

'"throttling in the
bndenser pressure Of4 kPa and the steam is dry saturated before the
determine:

(i) Rankinffifleefficiency,..'$i-1;+'*
(ii) Work mtio 

".(iii) Specifie,$team consumptign -

.****"t oR
a. Sketch the flow diagrafi.'End the corresponding temperature entropy diagram of a reheat

cycle and derive aq exp.ression for reheat cycle efficiency. (10 Marks)

b. To improve the ffik{jng efficiency, a steam power plant incorporates an ideal reheat cycle.
Steam at 30 bq,.)ffi 250"C is supplied at the high pressure turbine inlet and expands till it is
dry saturated at13 bar. Now the steam is taken to a reheater and its temperature is again

increasedoto 250"C at constant pressure reheating process. The reheated steam expands in
the low.,prdhsure turbine to a condenser pressure of 0.04 bar. Determine the cycle efficiency.

ii,l,**... .' :''' (10 Marks)
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(10 Marks)

fuel of 12:1,

(10 Marks)

Module-3
5 a. Explain the following: ..rr &

(i) EnthalPY of combustion\'/ ---------r t

(ii) lnternal energy of combustion ** 
*

(iii) Theoretical air for combustion of fuel*, * * '
(i") Enthalpy of formation ,**]::::'r i;$n:'(lv/ .ElrurarPy (rl l-\rl[r@rrv,t .' - -

b. A sample of fuel has the following comfhffion:
Hydrogen
calculate:

8%, Sulphur 3o/o, Carbon

(i) Mixture strength as a

(ii) Volumetric analYsis of th

alr

i, "; OR
a. With neat sketch, expt{ihdxtraust gas analysis. (10 Marks)

b. Methane (ClI4) lr-&d"a with atrnospheric aig. Ttie analysis of the products of combustion

on a dry basis iffi f,diio*t, ".- '- -*
coz : io.oo,%, @i# z.llN, co : 0.53% a@Nz : 87' 10%'
-rf."f*" ffir fuel ratio and the pergerfltheoretical air and determine the combustion

; * (10 Marks)equatioglii*l" 
*' 

.**.J&..'t '"1 ''

= #" k "\''*' .*f+,ry"
, Module-4 -;

a. With the neat sketch, exp[-!fg(i) fvfotorr.rgJ""thg4 fi$'Wittan's line me'thbd (10 Marks)

b. [n a test of 4-cylindo,A-,r%t" petrol enginefio$s?5 mm bore an&%00 mm stroke. The

following."rrrltJ *.." ffitted at full throffi;#a'lonstant spegog *d *1tl a fixed setting of

the tuet 
":upply 

at 0.08P tgl*i". BP withrdl1ffies4 cylinders-w..i,@.g :-l:?: KW, BP with

cylinder No.i cffi: td.4S KW, BP with5cylinder No.ffo ff = 10.38 KW, BP with

cylinderN".3 *[$b,.ff 
: 10.23 Kw, B..P-.ythcylinderNo.4 cuffiff- 1045 KW. Determine:

(i The indicdied power * r

iiil The"indftated thermal effiqi6rifflif the calorific+ilue of the tuel: 44Mllkg.

iilil ned&pe efficiency baspd.oWP if clearance 
"d,, p" in each cylinder: 1 15 cc.

#,*%n ffi,l# .:,: i ' (loMarks)

o' s 
.*' 

=' 
o+"; '-

.. xot ,."., " *

ffimF,'irplain ttre folloyi#E$+ jil 
1i:"'

- (i) Morse test q 
"(ii) Heat balance sheet ; (lo Marks)

b. It f"il;G;*"*uiionr were,rnode during one hour test on a single cylinder 4-stroke oil

engine. e'orffie 300 mm, strqkd' : 450 mm, mass of fuel used : 8.8 kg, calorific

uulrr" : 41800 kJ/kg, averaff) ipeed : 200 rpm, mean effective pressure : 5.8 bar, brake

load : 1860 N, mass ofcd*6ffi water circulated : 650 kg, temperature rise :22oC, diameter

ofbrake drum: t.Z2 m-t=€Flculate:

(i) Mechanicaleffic.i€ncy
(ii) Brake theq6ptgfficiencY
(iii) Draw tho ffiat balance sheet
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(10 Marks)
following

(10 Marks)

(10 Marks)

(10 Marks)

(iii) The air-circulation rate ton of re

AssumingP\f:Cand

Define the
(i) Dew
(ii) Dry
(iii) Re

b.

(iv) Sp$Bi$-c"humiditY ***tu
(v) Q{gree of saturation r }*'r(v) -&ejfee oI saluralron r 1*'t
A mixru# of dry air and water vatffifir is 60c.

(i) Partial pressure ofwatgrv8pour at22C *;''.M.fu
(ii) Saturation prellure-$lihter vapour at 22oG'q3,, r

(iii) Specific humidityffi6q. *- s w

(rO Mass of wat"t 
"Jffffiu 

dry air d- l5 
.

i;i i"tutir" rrumgi$ {%*
(vi) Degree o{sryhtion 

_"&q}*l*"il ,' 
.\ ie^qh $rs,' Bxo;ffh*** "\

r.w\
s 4qffi!s'"A\ {"ruw.

o*:usffi r& hdy ffi
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With neat sketch, explain steam jet refrigeration. * *. #
rt is required ro design an ideal ,if;i,;;-.&r.ly.te accordins to the

specifications: sq\hr"*

Pressure of air at compression infgt-=_lO!.4&*P+ ' ;p-
Pressure of air at turtine inlet = 413.7 t pro,,"'W g5}"..
Temperature of air at compressor inlet = 

"W*C ''%,"F

Temperature of air at turbine intet = @ q. d
Determine: ffi Y= -(i) The C.O.P ofthe cycle ;#%*W #*^-
(ii) The powert"qrittd6ffi# 1 ton ofrefrigeration .%J

..:, 'i. : .:


