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Module - ltr",' M L C

Q.l a. Oistinguish between : ,,, 
{.1 *.0

i) Microscopic and MacroscoJi-i&@roach
iD Thermalandthermodynam&fruilibrium
iii) Intensiveandextensivffi,ff.6rties.
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6 L2 col

b. Differentiate between workaiid Heat.i,,t 
" 

-
€:i::r 

"!

4 L1 col

c. Two mercury in
are accurately <

rmometers are maderro of identical materials and
at OoC and l00'Cn-,.CIne has a tube of constant

10 L3 col

doR
Q.2 a, Derive an expression displacement polytropic p#Sq$s

when o : 0, n'* 1,
"{n

'*"*hh

PVo : constant and
n:1.4andn:oo.

the expressi

10 L3 col

b. 10 L3 col

Module - fl*/
Q.3 a. Show that the ener$1f,,iila property of,{re $stem.

4r '+ ,*,,,.,"J*u,:.r:iih\ ir;

5 tl co2

b. Define Enth{yi.fspecific heat at "cdihstant pressure

constant voli$tm"B and give suitablg eXpressions.
and specific heat at 6 'Ll co2

c. A piston and cylinder.ririffi?ne contains a fluid system which pa.s.qsf

through a complete cycl$ffi four processes. During a cycle, the sum of;9.11

heat transfer is -170 KJ. The system completes 100 cycles per rrdn.

Complete the folloriifors table :

Pr_q,g,ess Q(kJ/min) W(kJ/min) AEftJ/min)
a s"b 0 2,170
b-c 21,000 0

c.- d -2,100 -36,600

d-a

9 r3 CO2
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Q.4 a. Explain and wdte SFEE for the following applications : 
-

i) Nozzle and Diffi.rsor ii) Turbine and compress:;1._;, '-'=
t 10 LI c02

b. Air flows steadily at the rate of 0.5 Kg/s thrgggh an^ air compressor,

entering at7 m/s velociry, 100 KPa p^ressure and 0.95 m'/Kg volume and

leaviniat 5m/s, 700 KP; and 0.llm3ncg. ihe internal "r.igy 
of the air

leavin! is 90kJ/KG greater than that of fuS* entering. Cooling #atE? in
the compressorjacket absorbs heat frqitl]he'air at the rate of 58kIM..'

i) Compute the rate of shaft worle'u.'iprit to the air in kW ," ...

ii) Find the ratio of inle, r*; &6r to outlet pipe diametqi,"

IO L3 c02

fodule - 3
Q.s t, lawClausius statement+:gb second

thermodynamics and "pfutffi eir equivalence.
.,'

of l0 L2 c02

b. @ operates between two.""resErvoirs at temperatures of
600oC and 40oC.ffijtHnglne drives a revepffift%frigerator which operates

between rese-r$O.i*=it temperatures of 40"r8$d -20"C. The heat transfer to

the heat qeffiq-iil 2000 KJ and the netwgk output of the combined engine

refrigera&pr $ant is 360 KJ. a.. :

i) -Etmluate 
the heat transfer to tht':refrigerant and the net heat transfer to

the reservoir at 40oC.

ii) Reconsider (i) given tfuat dhe efficiency of t{fE.fidat engine and tho
: COP of the refrigeratieh*are each 40o/o ofl,,t$eif maximum possible

values.
++." \;rT; 'u\,-

10 L3 co2

OR 'fre-
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Q.6 a.

1^-,,' iri

the efficienffiT a Carnot

; or decrepse T2, keeping

;i:. """" ''

Which is the moie. ffictive way
engine: to increase T1, keeping
Tr constan_t,r*" your answer.

to dffe,retrse
Td'^hOndtant

10 L3 co2

b. Define4_$$usius inequality

irreversible process, ds )
+(-

of a systilnt shown that for an

'.;.lru'

10 L2 c02

. r1$re5 tu-qgfl 
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Moduls -{&;n;, 
1

Qi7, ' 'fl. 4m3 contain! g1liture of saturated water and

.,$aturated steamat pt&nperature of?.#91c. The mass of the liquid present is

9 Kg. Find thd pessure, the mass, the specific volume, the enthalpy, the

entropy and thsinternal energy.

lTuk; Data at 250oC ; P* # 3.973 MPa, Vr : 0.0012512 *3/Kg,
Vs = 0.05013m'/Kg ; hr a 1085.36 kJ/Kg i hre : 1716.2 kJ/Kg,

.Sr = 2.7927 kJ/Kg K, ; Sr, : 3.2802 kJiKg K i ur : 1080.39
'ure:1522 kJ/Kg, 

*, ,j.

10 L3 co3

-D'..

point iii) Dryness fraction iv) Latent heat
Define the folloqffi'P
i) Critical poind@| Triple
v) Saturated vaporir.

' ,1$t'ii1-:'"::}i-

;( t'-*

10 L2 c03

2 of3



BAE4Ol

OR

Q.8 a. Derive first and second Tds equations.
l

8 ,L. co3

b. A mass of air is initially at 260oC and 700 KPa
The air is expanded at a constant pressure to 0.

with n = 1.5 if then carried out. followed by a
which completes a cycle. All the processes

D Sketch the cycle in P-V and T-S

*$cupies 0.028 m'.
A polytropic process

temperafure process

ii) Find the heat received and heat.,reji

iii) Find the efficiency of the cy1|Fru
d.%i *'o'

ible .

in the cycle

t2 t3 c03

ItffidrfiIe - 5 ;*rii* Y

Q.e a, An engine working in the Ott6-W$yre is supplted wrth arr a$,U.l MPa, J):t.
The cimpression ratio is-& Hffit supplied is 2100 kJ{I{g. Calculate;,the

maximum pressure and.tetiffirature of the cycle, tffiCIpb efficiencyrand
the mean effective ptBuure [for air, Cp = 1ffis,G : 0.718 and

10 L3 co3

b. Wittr ttre hel4of.S*.Y and T-S diagrams,ffiiVe an expression for the air

standard effioienCy of a diesel cycle.
10 L2 c03

@,*tu

Q.10 a, @low ai$lupt' and correspondffi-f:S
Reheat-Regenerative cycle. *r1t elibrgy balance eq*pffii .dh

diagram of l0 L2 c03

b. @the flffitagram and g_orrepepding T-S diagraffi,pl

Ideal Regenerative CyclffiUevaluate its eff_r@qgf.-ff. d" S l

\* *, -i:!,. ,s:.r-llM

10 L2 co3
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