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I nstructions to the candidates:
1) Answer Q1 0r'Qz, Q3ar Q4, Q5 or Q6, Q7 or Q8.
2) Neat diagrams must.bé drawn wherever necessary.
3) Figuresitofthe righi-side indicate full marks.
4) Use qof electronicpocket calculator, steam table is allowed. O
5) Assdmeéuitable data, if necessary. { ;
S
Q1) @ Explantheconcept of Availableand Unwdla@gy. When doesthe
system become dead? Qu [8]
b) V1 Kgof air at apressure of 8 bar tﬁm re of 100° C undergoes
areversible Polytropic processT ngthe law pv!? = constant. If the
fina pressure is 1.8 bar deteriy increase in entropy, work done
and heat transfer of the syst Q [9]
>
Q2) @ State Boyle'slaw ie!s law and derive an equation of the state
for a perfect @ [8]
b) A system/a 500K receives 7200 KJmin from a source at 1000 Kx.The

Qii) The decreasein available energy after heat transfer,

b)

Explain the constructional details & working 6f Sepasating & Throttling
calorimeter? [10]

Explainthefollowing terms: (i) Saturaledssteay(ii) Dry saturated steam,
(iii) Wet steam, (iv) superheated steam, (v) Drynessfraction of steam,(vi)
Specific volume of steam, and (vii) Saturated water. [8]

OR

PT.O.



Q4) @ A Rankine cycle operates between pressure of 80 bar and 0.1 bar. The
maximum cycletemperatureis 600°C: I f the steam turbine and condensate
pump efficiencies are 0.9 and O. 8 respectively. Calculate specific work
and thermal efficiency? [12]

P | T°C |SpecificVolume |Spetific EnthapyKJKg|Specific Entropy KJKg
bar mé/kg K

v, V, h hy, h | S S, S,
0.1 | 45.84| 0.0010163 | 14:68|191.9 | 2392.3 | 2584.2 0.6488 | 7.5006
80 | 295.1] ,0.001385/0.0235[1317 | 1440.5] 2757.5] 3.2073 | 2. 527424
At 80 bar, 600°C:V o= 0.486 m3/kg; hSUIO = 3642 KJ/Kg;SSUIO =7.0206 @&g K.

b) Findtheexternal work done during evaporation, ié%lgﬁmt enthal py

andinterna energy per kg of steam at apr 15 bar (1,500 kPa)
wiien the steamis : [6]
)" 0.9 dry,and | @Q

ii) dry saturated Q

N\

>
Q5) @ Describewiththehelp ch (any one) thefollowing calorimeters
used for the determingti eating values [11]
) BombCal ori@jr

ean by-Stochiometric Air Fuel ratio (A/F ratio) and.explain
t ages/disadvantages of excessair supplied far the combustion?
[6]

OR

% ?What are the advantages of using Liquid fue(sover Soiid fuels? List out
minimum six advantageswith justification? [6]

Percentage volumetric analysis of a sampie of-flue gases of a coal fired
boiler gave CO, = 10.4%,CO = 0.2%0, =-7.8%,and N,, = 81.6% (by
difference). Gravi metric Percentage analysis of coal was
C = 78%,H, =6%, O, = 3% and incombUstible = 13%. Estimate: [11]
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1)  Weight of dry flue gases per Kguof fuel
i)  Weight of excessair per Kgof fuel.

Q7) @ What is the function of BoilerMountings? Explain with neat sketches
any three of the mountings? [8]

b) A steam generator, évaporates 18000 Kg/hr of steam at 12.5 bar and a
quality of 0.92from feed water at 105°C, when coal isfired at the rate of
2040 Kg/hr, Ifthe HEV of thecoa is27400 KJKg, Determine: [10]

)  Thehesdt rateof boiler in KYHTr;
i)  TheEquivaent Evaporation; O
i)~ “Thethermal effciency of the Boiler.

OR

Q8) @ Whaido you mean by Boiler Draught an Egﬂ‘\g‘ghey classified.

Enumerate the advantages of Mechanical Dr [6]

b) ~A“steam generator delivers steam bar,500°C (Enthal py,
h=3373.7KJKg). Thefeed water ure 1S160°C (h=677 KJ

Kg). The enthalpies of saturatéd urated vapour at 100 bar
are1407.65 KJKgand 2724.7 ectlvely The steam generation
rateis 100000 Kg/hr and the erator efficiency is88%. Estimate:

" [12]

)  The fuel burnln Kg/hr, if the calorific value of fuel is 21

MJIKg;
1)) The per ftotal heat absorbed in the economizer, evaporator

AIy latent heat is absorbed in the Evaporatori{Boiler
al

Q neglect -any pressure drop.
< . - @
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