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Time: 2%2Hours] [Max. Marks : 70
I nstructions to the'catididates”,

1) Ansiver Q1 orQ2, Q3 or Q4, Q5 or Q6, Q7or Q8.

2)  Neat diagrams must be drawn wherever necessary. Q

3) Figurestcd’'theright side indicate full marks. '§’J
4)  Useof éectronic pocket calculator, steam table is allcwed:
5  Assiime suitable data, if necessary. D

Y

%
Q1) a v Givethefollowing statements of S,econd(ljz‘hf of thermodynamics.  [7]
-
I)  Clausiusstatement —
Y %
i)  Kelvin-Plank statemeriy™"

”

NG
b) A fluidsystem, contai pet‘j g apiston and cylinder machine, passesthrough
acompletecycleof touf Brocesses. The sum of all heat transferred during
acycleis-340KJ. The'systesn completes 200 cycles per minute.  [10]

Complete the following,table showing the method for each item@nd
compute the net rate-ef ‘work output in kW.

Process @iKJmin W KJImin AEKImin
1-2 0 4340 ?
2-3 42000 0 2
34 -4200 ? 573200
41 ? ? ?

OR

P.T.O.



Q2) &)

b)

Q3) g

b)

Q4) &)

b)
Q5) @

b)

A system at 500 K receives 7200 KJimin from a source at 1000 K. The
temperature of atmosphere is 300 K. Assuming that the temperature of
system and source remain constant during heat transfer, Determine:  [8]

1)  Theentropy produced daring heat transfer
i)  Thedecreasein available energy after heat transfer.

State Boyle'slan-and Charle'slaw and derive an equation of the state for
a perfect gas? [9]
Explain thefolowing terms: (i) Saturated steam, (ii) Dry saturated steam,
(i) Wet"Steam, (1) Superheated steam, (v) Dryness fraction of steam,
(vi) Speeific volume of steam, and (vii) Saturated water. [8]

0.025'm?® of steam at 3.5 bar and dryness fraction 0.8 is.converted into
dry saturgited steam at 11 bar. By how much are the enthal py-and internal

energy changed? +& [10]
OR o
ARankine cycle operates between pressure 080 bar and 0.1 bar. The
maximum cycletemperatureis600°Cxlf th turbl neand condensate
pump efficiencies are 0.9 and 0,8sepegtively. Calculate specific work
and thermal efficiency? L [12]
Specific Volume )S“DECITIC Enthapy Specific Entropy
P Toc| kg : ] KIKg KJIKgK
bar v, RS h, h, S s, s,
>

7
01 | 4584 00010103 14.6§ 1019 | 23923 | 25842 (06488 | 75006 | 814%4

80 2951] 0001385 00235 1317 14405 | 27575 | 32073 | 25351 | 57424

At 80 bar, 600°C:VSUIO =0.486 m3/Kg;hSup = 3642 KJKg; SSup = 70206
KJKgK

Explainthe constfictiona details& working of Throttiingcal orimeter? 6]
How the analysis of exhaust and flue gas carried gut”? Expra’n in details

with neat sketch? [6]
The following is the ultimate analysis of a sample of\petrol by weight:
Carbon, C = 85%, Hydrogen, H, = 15% [11]

Calculatetheratio of air to petrol consumptian by weight if thevolumetric
analysisof dry exhaust gasis:
CO, = 11.5%, CO = 1.2%, O, 0.9%, N, = 86%
Also; determine the % excess air supplied?
OR
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Q6) a)

b)

Q7) &

b)

Q8) a

b)

What do you mean by Higher Calarific value of fuel (HCV) and lower
calorific value of fuel (LCV)?2/Name the apparatus used for the
determination of HCV of the fuel [6]

Afuel C H,, wasburnt using arvair fuel ratio of 13:1 by weight. Determine
the complete gravimetric analysis of the products of combustion, assuming
that the whol e afigunt of tiydrogen burnsto form water vapour and there
IS neither any\freé oxygen nor any free carbon. The carbon burns to

CO, and CO..Air ¢entains 77% of nitrogen and 23% of oxygen by

weight. [11]
What isthe funetion of Boiler Accessories? Explain with neat sketches
any pwa.Of the accessories? [8]

In‘a oilertest 1250 Kg of coal are consumed in 24 hati's. The mass of
water evagorated is 13000 Kg and the mean effective/pressure is 7 bar.
The féad water temperature was 40°C, heating \/@de of coal is 30000
KJKg: Theenthalpy of 1 Kgof steamat 7 bar is2570.7 KJ. Determine[10]
),*" Equivalent Evaporation per Kg of coal; \;‘

i) Efficiency of theBoiler. Gy 7/ /)7

R/ S
What do you mean by Boiler‘;f)rau"ght and how are they classified.
Enumerate the advantagesOffMechanical Draught? [6]

The following observatiloﬁ'é were rade during the tria of a boiler plant
consisting of a batter;/gfﬁ Lancashire boilers and an economizer:

Calorific value of fieEoal Ber Kg wevvvvvrrreoeeeereroren 29915 KJ
Mass of feed water per &g of dry cod .......c.cccvvvvvverieennnn 9.1 Kg
Equivaent Evaporationfrom and at 100°C per Kg of dry codl .... .96 Kg
Temperature of feed/water to economizer .................. 12°C
Temperature of feed water to boiler ................ 105°C
Air Temperature ................... 13°C [12]
Temperature of the flue gases entering economizey-.....(. 370°C
Mass of flue gases entering the economizer £ ) 18.2 Kg/Kg of coal
Mean specific heat of flue gases......... 1.046' K. JKg°C
Determine;

1)  Theefficiency of the boiler alone?
i)  Theefficiency of the economizer along?
i)  Theefficiency of thewhole plant?

TRTRY
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