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Note: l, Answer any FIW full questions, ehiia*htg ONE full question from each module.
2. Use of Thermodynamic data hcndboitk, steam tables and psyihrometric charts

are permitted.
3. Assume C, and y for air qWO05 kJ/kgK and 1.4,

Module-l
I a. Distinguish between: :'..;11, ri,,/'r1 :'

(i) Macroscopic aadritlcroscopic approaches.,,
(ii) [ntensive and extensive properties '. 

,,,,(ii| Thermal equilibrium and mechanical edtiilibrium
(i") Cyclic"and non cyclic process r.J 

,

(v) Diathermic and adiabatic walls

,,: il Fig.Q2O)

' Module-2
With aneat sketCh, explain the Joulffiilmerts.
Derive the steady flow energy equation for a single stream of fluid
stream of,flpid leaving the control volume.

I of2

b. The temperature 't' on a certain scpl-e.is defines interms of the thermometry property 'X' by
the relation t = a.tnx + b where a and b are constants. On ihis scale the temperature of ice

and steam points are OoC and 100'C respectively. Experiments reveal that Xi : 1.86 and
X. : 6.81. Find the temperature for an 'X' value of:3,32*"6h'this thermometer. (10 Marks)

,r,,,,,.,,, t' OR ,,,,. + ","''
2 a. Speciff the most widely:u'5ed sigr conventi;n foi work and heat interaction. And also list

(10 Marks)

the similarities between heat and work. ', '..rii1, (10 Marks)
b. A piston and cylinder machine contain'ing a fluid system has a stirring device in the cylinder

as shown in Fig.Q2(b). The piston is. Ctionless, and it is held down against the fluid due to
the atmospheric pressure of 101.325:kPa. The stirringdevice is tumed 10,000 revolutions
with an dverage torque against'the fluid of 1.275'.iVIN:'Mean while the piston of 0.6 m
diameter moves out 0.8 m. Find the net work transfer for the system.

,,, ' ,' ii,, a ?6

P: lot-3rsFPc.

3a.
b.

i .,i|

sHt}oo"i"



4a.
b.

5a.
b.

..*r;AI*o draw p-V diagralrl.
b. Define: 1i) IsotheniJ.m"i"n"y (10 Marks)

(ii)_ Adiabatic efficiency (iii) Mechanical efficiency
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(06 Marks)
(04 Marks)

(10 Marks)

,ri ,,t*;,

..,,, ,.ili, 
.ii

Define entropy. Show that entropy is a property. 
.,,,,ri _ .,, (10 Marks)A lump of steel of mass l0 kg at 627"4 is-droppffio kg of oil at 30oc. The specific heatsof steel and oil are 0.5 gtgr and 3.5 urkgrrespBci*;i"y. ail;t" til ";;"J;"rr*e" "r

OR

*r.**rF

2 of2

with a neat sketch, exprlltle urutffiffirst gases by.orsal appararus. (r0 Marks)with the help of P-v and T-S diagrams. Derive un".^p..rio; mi..ih" air standard Lrr.l"n"yof an Otto cycle. '--""'-^,,,^"' " 
(10 Marks)

6a.

b.

*t1uh the following as {i}"4ild'r r.".3},n.r, ,,,1'.,,,, 
'

(i) Morse test 6.u, balance si'eet ;l:,;.,.' (10 Marks)The following observatlohs w".e ,nua" aurirg a test on a two-stroke cycle oil engine.Bore:200 mm' stbg: =.250 mm, speed =,,350'''rp;;;.rk a*". oiu = r.2 m,net brakelo3d.;450 N. Merqq ifectiu" pr...-r*:il8,b- 
"ri"r"i.r.iir",li ,.u nu^., calorific varueg.l"']:J1s,o.a.lcI& Determine:'.': ,

!i).. ldi:utt Power (I.P) ., iiiy nrare power (B.p)(iii) Megtianical efficiency (rT""n).,,,,,.,,..,,. (iv) Indicated thermi efficiency (116,)(") B6& idermal emci"ncy'ir1"r].;fi 
t \rvl' ururvqls:.l:":"*' " 

,r0 Marks)

yi'|"ne,atsketch,.Y1,.]E,Iu,"ffin*rig..*ionsystem..'.,,(l0Marks)
with a schematic diagram, exprain the working orrr.rir1"ir.r"'g.rr,i"r. (r0 Marks)

Listthepropertieq,diErefrigerant. . 
-n.;t'l' 

,,,,';,,'', 
"

Definethefolloying: " .' ," 
:"''';11rr ' (04Marks)

(i) wet bulb temperature (ii) Dt burb temperarure (iii) Rerative humidity(iv) Specific humidiw . . . fui O"*politemperature 
(10 Marks)with a near skerch, explain th";ry;h.o;;;t; ;ffi. -'-'-: i, , ' ,:,.,i: (06 Marks)

ta.
b.

8a.
-b.

c.

t::i.! ..!:. t lyruUUle
u..,,,.,y.,1, a neat sketch, 

"^piuiii.th" 
p.inffiffi n of a single reciprocating compressor.

l0 a. With a neat sketch,_e.r"q-.,.q* 
".r* :t.:!!:s turbine cycle. (05 Marks)b' Explain the working pi+.f.tpl,e oi'.*k"t p.opulsion. 

(05 Marks)c' In an open cycle gas turbine plant, air enters. the compressor at I bar and 2\oc.The pressureafter the compres-sion s 4 bai. The isentropic efficiencie. or,rr. turbine and compressor are85a/o and g0%,..+si,-rppctivery. Air fuel ,iio i, so,i.-cr[tfic value of the n.et u.ea is42'000 kJ/k q!$'mass flow rate of air is 2.5 tg/r... o.i.rmine ttre power output from the

i:HffiflI9*cicle 
effrciencv' Assume cp anJy to be same for both air and products of

c. List the ad of multistage

,,J::lr:


