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Time: 3 hrs. ,'l'irr,,,,,0' Max. Marks: 80

Note: 1. Answer any FIVE full questianp*iAiosing ONE full questioi from each module.
2. Use of thermodynamic data,S$b.;ffand steam table is permitted

u'Modrrl"-l *: -.,.

I a. Define . Iri, n .*
(i) Compressior5lqlio o#il(iD Mean effeot'i{ l,fressure.
(iii) Expansion'iatio.
(iv) Cut-offratio (08 Marks)

b. Derive an equation of Air-standard efflrciertqy,hf diesel cycle with PV and TS diagrams.

2a.
b.

,,:: :: " (08 Marks)

OR
Wittr a'',nedt sketch, explain the working operation of rocket engine. (06 Marks)

A simple gas turbine plant opeiatiqrf on the brayton ggi$ has air entering the compressor at

100 KPa and 27"C. The pressure ratio is 9.0 an{lffiimum cycle-t_Og.rperature is 727"C.
What will be the percentage change in efficiency and net work output" if the expansion in the

turbine is divided intq t#tl|.l$tages each of pre-Ss ratio 3.0 with\fltermediate reheating to
727"C. Assume compresSion and expansioat$q,p;ideal isentropic. ,:::" (10 Marks)

.. ,,,,i _ , ;rir'l1r' ..,1;,:r':.:'::':::.::::::

List out the coiryibrison of Rankine C le and Carnot cycle. (06 Marks)

What is reheatinj? With a schemdtri$diagram and PV. and TS diagrams, explain the working
of reheat,cycie and derive an equation of efficiency of the same. (10 Marks)

b.'

5a.
b.

ru'.;,:: ':'' 
,;,,,- 1-iillr' OR

In a single heater regeao.lative cycle the steam enters the turbine at 30 bar, 400oC and the
exhbust pressure is 0.10 bar. The feedwateiheater is a direct contact type which operates at
,,5''bar. Find (i) The effibiency (iiy,*a1"u* rate of the cycle. Neglect pump work done.
: .:"r[,-"'. (12 Marks)
Draw the schgm4licr iagram of Rqnkine cycle with PV and TS diagrams. (04 Marks)

i':' ":il'L'r'' ' MOdUle-3
Calculate thdtheoretical Air-Fuel Ratio [AFR] for the combustion of CsHrs . (08 Marks)

Define the following:
(i) Combustion'e{Iiciency.
(i1) Enthalpy of formation.
(iii) Adiabatic flame temperature.
(iv) Exc."es.s,,',air.
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In a test on a thlee cylinder four stroke LC.engine *i+.4 cm bore and26 cm stroke the

following observation were made during a trial perio$ one hbur:

Fuel con-sumption: 8 kg ; Air consumed : 300 kg,Ambient temperature : 30"1 Calorific

value = 45,000 kJlkg ;Net load on brake : 1.5 klt{;p-rake drum dia: 1.8 m;

Rope diameter:31m; Mass of cooling wa,t6r 1550 kg; Inlet and outlet temperature of

*ui., = 2j"C and55oC rescpectively. Exhar+$t€as temperature:310"p; 9l:4. exhaust

sas: l I -!l-. calculate Ip, BP, r-, rrr and draw heat balance sheet in !- and%'

What is detonation and explain l5cr$btbrs affecting detonation"r,. (04 Marks)

Module-4
Sketch and explain the vaporl€ompression refriseraliln'system. with PV *o r-lrltif;]ilj

Compare vapour conp?ei'iibn and vapour absorpfir+ frigeration system. (08 Marks)

"..t..,'t'l{U n:i

Define the foUo*iqg:
(t) DtsTl
(ii) ,:4Rei"htive humidity 

aP

(iii),\, cific humiditY. ;:,,,.
(,lv)'. Degree of saturation-. ';\ii.'

Moistuid air at 35oC has a dtiffioint
humidity and enthalPy.

,,lr=::::{h

,, ,',r, lt'
Derive an equation fof'rninimum

OR,,,,,,

I' .,,,,*,. ",,

b.

,:,:,,:,,

,.ri.,::rj:

of 15'C. Cpte$tate

,,. ",r1 '::,,'

lb, "':::::.

(08 Marks)

the relative humidity, sPecific
(08 Marks)

9a.

b.

work ttage compressor ith perfect inter cooling.
(08 Marks)

(08 Marks)

rf ,f ,. ,. :f

10
'ht=p.fr.r. critical pieffi ratio for m.aximum discharge and obtain the expression of critical

pressure ratip:. ,,,,' (08 Marks)

b. St"u* upp6o}6ftOr.anozzle with,,,bryelocity of 250 m/s, 3.5 bar absolute pressure and dryness

fraction-d'.h; If the back pres.sute is 2 bar, assuming flow to be isentropic, find the final

condition und drop in enthffi of steam. Also find the exit velocity and the area at exit of
the rozzle if the flow rate1l$9700 kg/hr. (08 Marks)
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Air at 1 bar and=21fC is compressed;o 9.bd? by a single sttgereci-procating air compressor

according to iho*law PVl3 = C . p#"rue air delivered js 1^#lmin. Speed of compressor

:00 rpm. Stloke'lo bore ratio t,S htffechanical e=ffi9riency 85Yo and motor efficiency 90%

determine,
(i) :;fl*'Indicated power,flI\d$o

.,,*tF,,,,1r- n", 85Yo and motor efficiency 90%
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