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Note‘ This question paper contains two parts A and B.

2:What is meant by super cntxcat boﬂer and:explain gne such bailer.

Part A is compulsory which carries 25 marks. Answer all questions in Part A.
wPart B ¢onsists of: 5 Unitsz Answerz:any ongzfull question from: each unit.

- Each question carries 10 marks and may have a, b, ¢ as-sub questions.

Part- A . e . : it R s s
. i CBE 25 gﬁ;iarks)
What is adlabanc ﬂame temperature of fuel [2]
Explam super saturated flow of steam in steam nozzles [3]

turbme o [2]
What are the different types I3

- Explain thrust augmentatio rocket pr()pulsmn 2]
#Explain different migtho ficiency: LEE S #3]
- Compare and contrast the¥ seessories, [2]
Draw line diagram and explait: : poratzve Condenser. 3]
Explain the deviatj : ) [21

. G =

ibles o on Ranklne cycle performanceu

xplain the effect of o
A steam power plant i
MPa, 350 °C and is condei

OR.
How to calculate the minimum air requlred and excess air calculatlon in the complete

..combustion of gaseous fuel, .
“Calculate the air fuel ratio on both mass and molar ba81s for the complete combust:lon of ©

octane {Cs Hig) with theoreucal amount of air and 150% theoretlcal air. [5+5]

Explain the working prmmple of a volex boiler with a neat sketch and mdlcate alt

mountings and accessories on it. _ [5+5]
OR

“Derive the‘equation‘for critical pressure ratio of nozzle for différent conditions.

In a convergent-divergent nozzle, the steam enters at 15 bar and 300 °C and leaves at
2 bar. The inlet velocity to the nozzle is 150 m/s. Find the required throat and exit areas

S EE =i

Adeal Rankine cycle. The steam enters the turbme a3
the condenser at 75 kPa, calculate thermal efﬁc1ency,
“back workratio andwork ratiétof this cycle. S I5+5]

(SOaMarks) —

wdor a mass flow..rate of .1 kg/s. .Assume 1ozzle efficiency to be 9% and ...
Cps=24Ki/kgK. | OB+




6.a) Draw the line diagram and velocity triangles and explain the working details of imﬁulse
N - turbine.
- #E b) “Steam ledves the n@zzle of a smgle stagé‘impulse tutbine at 850 m/s. THe nozzle dngle is %
18° and the blade angles are 29° at the inlet and outlet. The friction coefficient is 0.9.

. Calculate blade velocity and steam mass flow rate in kg/hr to develop 300 W power.

7.2) Derive the condition for maximum efficiency and blade height of reaction turbine.
.b) In a Parson reaction turbine, the angles of receiving tips are 35% and of discharging tips,
220°, Thewblade speed is 100=m/s.. Calculate thesztangentiph force, power deyeloped, ==

. dlagram efﬁcmncy and axial thrust of the turbine, if its steam consumption is 1 kg/min.
' [5+5]

~ 8.a) _Explain the deviation of actual gas turblne cycle from ideal Brayton cycle.
%% py 9A gas turbine takes'in air at 27 OC and™ bar. The pressufe‘ratio is"4: The maximum %
temperature of the cycle is 560 9C. The efficiency of the compressor and turbine is 0.83
and 0.85 respectively. Find the overall efﬁc1ency, if the regenerator effectiveness is 0.75.
- o 3+5]

9.2)  Prove that the isothermal wor,
b)  Ina gas turbine power plar

- 515 °C throiigh a pressure #2
‘and expanded back to 1 bag.

Isentropic efficiency of turbin

xxxxx

hie workmg of turbojet engme
H at an altitude, where a1r den31ty is 0.17

Pt g

b) A turboy:t is fly
kglm The propul
won air craft is 600

B : rate is 4 kg/s Fuel ﬂow rate is 1 kgls Heat of reaction per kg of cxhaust gas is 2500
kJ/kg. Calculate the Thrust, specific unpulse propulsxvc efﬁcxency, thermal and overall

efﬁc1ency of rocket engine. ... .. “[5+5]
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