
(200s corrRsE)
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(.b) A Carnot heat engine operates between two heat reservojrs

at temperatures of 725"C and 70"C. The engine drives a reverslble

refrigerator which operates between ' resewoirs at 70"C and
-32"C. The heat transferred to the engine is 2500kJ and the

net work output of the combined engine-refrigerator unit is

425 kJ. Evaluate the heat transfeired to the refrigerator and

net heat transferred to the reservoir at 70"C.

Or

t8l

2. (a) Show that entropy change in a polytropic process of an ideal

gas : t61

/ . - . \  l \ t ^ \
^ "  =  l - ;  l R t n  1 : z  I  w h c l e  y  = C o l C u .

\ Y - r , /  \  v t . /

(6) State the "principle of increase in entropy" Explain with

example. l4l

(c) A heat exchanger uses 5,000 kg,4rr of water to cool oil from

150"C to 50.C. The rate of flow of oil is 2,500 kg,4u. The

average specifrc heat of the oil is 2.5 kJ/kg K. The water

enters the heat exchanger at 2LC. Determine :

Change in entropy during heat exchange process. t6l

(o) , Prove that

process in

IINIT II

14w for expansion for a reversible adiabatic
'the

PVl

1,3762,)-21

t6l
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(6) In an engine working on

temperature are 1 bar and

end of adiabatic compression

is 5. Calculate :

(r) Heat addition

\tLl -hleat reJectron

(lil) Efficiencv of the cvcle.

Take 1= 1.4,  C,  = r .004 kJ/kgK, C, =
JJ

Define thc following terms :

(r) wrean ellecf,rve pressure

(ii) Work ratio.

\c.)

0.717 kJ/kgK [81

t8l

P.T.O:

t4l

4.

or

(a) Compare Otto cycie and diesel cycle for the same compression

ratio and same heat input. I4l

(b) 10 kg of compressed air at a pressure of 40 bar and temperature

of 500'C receives heat at constant pressure until the temperature

r:eaches to 1250"C. It'is then expanrled to 6 times cif its

vohime which it had at the end of heat addition, the law
- - ,1  eof expansion being PVr'r = C. Calculate the change in internal

energy, work done and heat transfer in each process. Take

u- = r.uu4b kJ/kgK C,) = O.7175 kJ/kgK for air.
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I . (c)

Take Co = 5.22 kJ/kcK, Cu 3.13 kJ&gK for helium. [6]

D. (O,

= 4.5

= 45.5

kJ/kgK. t101

ot,

Lo

2 .L

137621-21
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1.7 I  Oalz L ) P.T.O.
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9.

(b) Write a short note on F.A.D. of a reciprocating compressor. [4]

(c) A single stage, double acting air compressor running at

300 rpm, required to deliver 10 m3/min of air. The suction

is at 1 bar and 27"C. The temperature at the end of compression

. is 180"C. The law of compression and expansion is pV1.3 = C

and the clearance volume iatio is 0.05. Determine the volumetric

effrciency, the cylinder dimensions and the indicateo power

assuming that stroke is 1.25 times the cylinder diameter. [10]

Or

(a) Derive the expression for optimum value of the intercooler

prcssure in a two stage compressor. Also writc the exprcssion

{br pressure ratio in,r stage compression by assuming perfect

intercooling. t8l

(6) A three stage reciprocating air compressor compresses air from

1 bar and 20'C lo 45 bar. The law of cornpression is

PV1.35 = C for all stages. Assrime perfect intercooling and

neglecting clearance, find minimum work required to compress

20 m3/rnin of free aii, also find intermediate pressures. [10]

UNIT V

(a) Explain the procedure to measure calorific value gaseous fuel

experimentally. t6l

137621-27
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'  th) A sample of 1 kg of coal has

for COc and SOc = 1.07 kJ/kgK.

Or

I0. {c) Define the following :

(t) Stoichiometric air

(ii) HCV and LCV of the fuel

(iiil Mixture strength,

the following composition :

I10l

t10l

Carbon = 78Vo, Hydroget = 6Va, Oxygen = 8Vo, Sv,lphet = 2Vo,

Nitrogen = 2Vo, Asin = |Va. lt is burnt in a furnace with 307o

"*""s. 
ui". The flue gases enter the chimney at 335'C and

atmosphere is at 15'C. Calculate the total mass of flue gases
.and quantity of heat carried away by them in kJ&g of coal.

Take C- for Oxygen and Nitrogen = 1.005 kJ/kgK and C"
P  - -

t6l

@ A petrol engine uses fuel (C7H16), the measurement of fueI

and air shows ai?-fuel ratio aB 17 : 1. Calculate Stoichiometric

air-fuel ratio, mixture strength and volumetric analysis ofproducts

of combustion.

11, (u) Write a short note- on

IJNIT VI

classification

some of its

of boilers. l4l

t4l(b) What is IBR ? Explain

137621-27 P.T.O.
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{c)

Or

Explain the following terms .

(r) Exergy

(ii) IrreversibilitY,

Air enters an air turbine at a pressure of 6

with a velocity of 100 m/s and leaves it at 1

Assume C- = 1 kJ&sK C,, =
P -

conditions.

.made during a boiler,trial.-:

t61

bar and 327"C

bar, 177"C and

0,71 kJ&gK and steadY flow

I I U I

:

.[.;qulvaren[

Efficiency

e-vaporation 
'

of the boiler. t8j

(b)

at 60 m/s, Flow i6 adiabatic and suirounding temperature is

300 K. Find :

(r) Actual work and irreversible work per kg of air flow'

(ii) Irreversibility anil effectiveness of the system per kg of

air flow.

8 .
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