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t37621-111
S.E, (Mechanical) (I Semester) EXAMINATION, 2010

APPLIED TIIERMODYNAMICS

(2008 PATTERN)

Time : Three Hours Maxirnun Marks : 100

N.B. :- (l) Answer any three questions from Section I and. anv three

questions from Section II.

(ll) Answer to the two Sections should be written in separate

answer-books.

(lii) Neat diagrams mudt be drawn wherever necessarv.

(iu) Figures to the right indicate full marks.

(u) Use of logarithmic tables, Slide rule, Mollier charts, electronic

pocket calculator and steam tables is allowed.

(ui) Assume suitable data if necessarv.

SECTION I

Unit I

t, (o) What are the principal reasong of irreversibility ? Give three

exarnples. tgl

b) An insulated vessel of 0.6 mB capacity is divided by a rigid
' ' .conducting diaphragm into two chambers A and B each havine

capacity of 0.25 m3. Chambef A contains air at 1.4 bar pressure
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air in chamber B are 4.2 bar and 440 K. Catculate :

r i \  I l i n o l  a ,  " "-furlrDnum lemperarure

. (li) Final pressure on each side of the diaphragm and

(iii) Entropy change of system.

For air take Cu = 0.715 kJ/kC K and R = 0.287 kJ/kS t8l

. O r

' 
2. (a) Show that. entropy change in pol1'tropic process is given by:

s , _ & = t # " " ^ t  I 8 l

\b) An rce ptant working on a reversed Carnot cycle heat pump

2.  to I ozl-1rr
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",Unit II

does the system becomes dead ?

(b.) Define the followine

o. ta) Explarn tne concept ol avaltable'and unavailable energy. When

t,I t l l tectlveness

t41

t8l

at yu'U mrxes v/ith 30 kg of water at 30.C, the pressure being .

being 10"C.

. Take Cn of .water as 4.18 kJ/kg K. t8l

Ar

4, \o.) Derive equation of state and state its significance. tgl

tb) I kg of air at a pressure of 8 bar anand a temperature of

100'C undergoes a reversible polytropic process following the

law PV1.2 = Constant. If the final pressure is 1.8 bar, determine:

( l ) 'I he tinal specilic volume, temperatrire and increase of entropy;

..tfl) rne work done and the heat transfer.

Assume R = 0.287 kJ/ke K and 1 = 1.4

t J /bz t - l l r  q
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Unit III

D. (a)

(b)

(c)

(c)

l:37621-LLr

6, (o) a neat

nethods

a regenerative State its

t6l

a Rankine

t21

and 0.1

If the

are 0.9

thermal

t10j

cycle.

ofof(b) irnproving effrciency
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(o) Deiive an expression for minimum quantity of air required.
for cbmplete combustion of I kg of fuel assuming that
fuel contains carbon, hydrogen, sulphur and oxygen as
constituent.. 

[O]
(b) During a:boiler trial a sample of coal gave the following an4lysis

Dy mass :

Carban = 892o, Hydrogen = 44o, Oxygen = BVo, Su\phw = l/6,
' the remaining being incombustible., Determine stoichiometric a,ir

, required per kg of coal. If 60Vo excess air is. supplied, estinate
the percentage analysis by mass of the dry flue gas. Convert
rt rnto volumetric analysis.

r

(a) Discuss the methdd of deteimining volumetric

flue gases with geat sketch.

(6) During Bomb calorimeter test on diesel oil, the
were recorded :

ttoofir temperature = 26.C

Weight of crucible = 8.281 gm

Weight of crucible and diesel oil : 8.g0A Cm.
Weight of calorimeter vessel = 1.05.kg

8,

t10l

analysis of dry

t8l

following data

Weight of water and clorimeter vessel

5

o,o Kg

P.T.O.
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rc, A rwo stage, double acting air compressor runs at 120 rpm.

Ir draws in air at 1 bar and Z9B K and compresses it with

, a total piessure. ratio of 10. The intercooler used in between

the stages works at a pressure of B bar and the air is cooled

in it up .to a temperature of 802 K. Determine ihe shaft powet

of the compressor having mechnical efEciency and volumetric

eftrciency of g0Va and, B2Vo respectively. The diametei of Lp

cylinder is 2E cm and stroke is 3T.E cm..The ind.ex of compression

for .each stage is 1.3.

. Unit VI

(a) Obtain an expression for chimney draught. 16l
(6) Explain the term boiler efEciency and equivalent evaporation

1r.

an oil fired steam

t8l

141

with the

in relation with the boiler.

(ci Determine the air_fuel ratio for

follor{'ing data :

unrnney hetght = 40 m

Also carculate velocity of the flue

Eraught = 26 mm of water column

rvrean cnun_ney gas temperature = 867.C

.funolenE outsrde tempeiature = 20"c
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12. (a) Give the filrrction and location of the following related to the

boiler :

ti) Fusibte plug

(ii) Superheater 141

Write a short note on the classification of boiler. t6l

The equivalent evaporation of a'boiler from and at 100.C is

10.6 kg/kg of fuel. The calorific vaiue of the fuel is 29800

kJ&g. Determine the ef{iciency of the boiler. If the foiler produces

15000 kg/hr of steam at 24 b^r from feed water at 39"C and

the fuei consumption is 1660 kgt/hr, determine the condition

of steam produced. t6l

6

(b)

\ c r '
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