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i) Rehffi'pgessure
iii) I{gnLb"ycle efficiency
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',1'S;ff*vroart"-r Fqa. With a neat P-V and T-Sdiaglffis for a diesel cycle,(grive an expression for air-standard

efficiency in terms of cgiilfusion ratio and cut-offratio. (l0Marks)
b. The compression ratioEf{Eiesel cycle is 14 and chrqffratio is 2.2. At the beginning of the

cycle, air is at O.?lffidf and 100'C. Find : (i) Temperature and pressure at salient points
(ii) Air standar{pffiibncy (iii) Mean effeqtive pressure. Represent with neat sketches of
P-V and T-S. { ,". ;"" r (10 Marks)
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2 a. Explairl;fi&funeat diagram combusflon in CI engine. ;],.,r+., (10 Marks)

b. A sixisylintler four shoke IC eng[pe is designed to de$eif 60 KW power at an average
pressure-of 7 bar. The bore and s$iilke of the engine r#qp%m and 100 gnm respectively. Ifpressure ot7 bar. The bore and Sttdke of the engme #%*lYtnm and I00 Srm respectlvel'
the engine speed is 3700 rprn, fir,1d the average misffiih and actual qrylircr developed.

.......- :::,.. ;; )' "- l"-*.v (10 Ma

Module-2 .&

a. With neat P-V and T;S Siagrams, explaiq.flr$processer of Brayion cycle and derive an

expression for efficignby of ideal gas turbinflS (10 Marks)

b. Air enters compiessor of an open cycle constant pressure gpq furbine at a pressure of I bar

and temperatuhd of 20'C. The prffi&.6e.'' f air after c,ompression is 4 bar. The isentropic
efficiencies of the compressor apd tff*b{ne are 80Yo 4S,i,hEI% respectively. The air fuel ratio
used is 9Qr{- The air flow rate is,$f,rg/s. Find : (i) f;qry;i develoied (ii) Thermal efficiency
of the.c [e 
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t'" (10 Marks)
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a. -rAaalyze Ram pressure ptfuawith respect toJvlach number of a Ram jet engine for sea level

U:l;,h jet propulsion uiiiq ttith torbo jet engftre propelling with a forward speed of 1100 km/h
produces 14 kbl.oftliiust and use12400=kg of air per minute. Find:
(i) The relgtive exit jet velocity 6 (ii) The thrust power
(iii) The pffilsive power .* 

,," (iv) The propulsive efficiency (10 Marks)

--. _ ., , r, w +' d"-*]V (10 Marks)
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(10 Marks)

.*i1u;,+ Module-3
_*4 't"'r'_

5 a. With a schematic diagfud$ 5nd T-S diagram, briefly explain the working of regenerative

vapor cycle with openn,feEil water heaters. Derive the thermal efficiency expression for the

b. A reheat cycle.oiistating between 30 bar and 0.04 bar pressure. The temperature of steam

supplied from bdiler is 450'C. The first stage of expansion taken place till the steam is dry

saturated and,+then reheated to 450oC and then expanded in second stage. Determine:
ii) Quality of exhaust steam

iv) Steam rate
7 of2
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oR #*{*
With neat diagram, explain the effects of pressure "q$*rulperature 

on Ranki
Ul( #*:?

With neat diagram, explain the effects of pressure affirperature on Rankine cycle
performance. . *"- " (l2Marks)

18M842

(10 Marks)
having a throat area of

In a boiler house steam from a steam generator epters t turbine at 20 bar and expands to

cordenser pressure of 0.2 bar. Determine therffifie cycle efficiency neglecting pump

(ii) When steam is saturated at turbine ,*"%.
(iiD When steam is superheated at tuitffilet by 37 .6"C 1..:,t5 (08 Marks)

*Aed"I*4 u',,*' *
Analyse vapour compression;$@iion 

"ycle 
for, (i);ttE}? rejected (ii) COP

(iii) Compressor displacement*ffi Fo*"t consumption pei,ld{ (10 Marks)(iii) Compressor displacement*uffi Fo*"t consumption pei Th (10 Marks)

An air refrigeration plant is to Eh#ibsigned according to" fol[owing specifications:
Pressure at compressor inld **101 kPa ..-.- .,,*
Pressure of air at comffi$frxit = 404 kPa *l_*;,,.
Temperature of air at cffiressor inlet = -6oC *:" 

'

Temperature ofaiffiffirbine inlet :27oC i:.
Isentropic effi cieqg!-df compressor : 85yoIs entrop ic e f fi c isiffi df co mp re s so r : 8 5 

o/o 
=+.,,,,,,,,,,,

Isentropic efficl.g+W of turbine = 85o/o ii ., rr'

Determine:
(i) CQP ofthe cycle *.\
(ii) frbweirequired to produce l^tqn of refrigeration 

.\.
(iii) .?ffi;circulation 

rate per tonffifrigeration. (10 Marks)

oR
8 a. Explain the following wfthffinition: ffi; - '-4

(i) Specific humidity

(iii) Dalton's laffipartial pressures ... 
'_'" u1)\* (10 Marks)

dehumidificatiffihe mass flow raffi#ffir entering the dekumidifier in 0.8 kg/s. Neglecting
the pressure {rop, determine: (i).$ad&df water removffi (ii) Quantity of heat removed.

qifu ,*+.tS ,:,p*, (lo Marks)

;'l.J* _#. 
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Modute-SModule-S
9 a. Obtairi'.iur expression ffiffirk done by a,r,peciprocating compressor with and without

&--itr

c[eafance volume. fp' *o {*' (10 Marks)
b*^Wk the power reqgimqd;tdtompress and &o$#r 2 kg of air per minute from 1 bar and 20oC
t*".'*to a delivery prespqfi of Z Uar when the cpmpression is carried out in:

mm

b. Atmospheric ai

(i) Single stage
(ii) Two
The comprbsffit{ of air follow$ffi'law PVl'a = C. Neglect clearance and assume ideal
conditions fof;fihtercooler. TakeyB. = 0.287 kJlkg.K. (10 Marks)

----f---- - * '*i" 6 ,NY
and 40%o RII%"|S be cooled to a ffidb of saturated air at 10'C by
ss flow raffiuf ailr enterine the dekumidifier in 0.8 ke/s. Neelectins

.**rrr#t*,:'i#il* oR
Why turbine nozzles ardffide divergent after the throat?
Steam at a pressure of,5.85 bar and 0.9 dry expands through anozzle
4.65 cm2. The
(0 Mass of

is 1.03 bar. Determine:
wing per minute

(iD The di of month ofthe nozzle for maximum discharge
(iii) velocity ofthe steam

,&:&:f**
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The-find (10 Marks)


