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Note: This question paper contains (wo parts A and B.
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Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any onc¢ full question frome each it
Each question carries 10 marks and may have a. b. ¢ as sub questions.

Part- A
What is adiabatic flame temperature of fuel. l
i

Explain super saturated flow of steam in steam nozzles. )
Write the equation for blade efficicncy for) diagram efficiency derivation tor impulse

turbine. 2]
What are the different types of combustion vhuabors in g turbines” 3]
Explain thrust augmentation uscd in jet and rocket propulsion. (2]
Explain different methods to nmprove the cificiens  of Rank:o oyvele. b
Compare and contrast the boiler Mountings and . cessories. 2]
Draw line diagram and explain the working ol Evaporative Condenser. 13
Explain the deviation of actual Brayton cycle Lo the theoretical one. 12}
Why propeller engines are not recommended now a days in air craft’s? i3

PART-B

(50 Varks)
Explain the effect of operating variables on Rankine cycle performance.
A steam power plant operates on ideal Rankine cycle. The steam enters the turbine at 3
MPa, 350 °C and is condensed in the condenser at 75 kPa. caleutate thermal etficiencey.
back work ratio and work ratio of this cycle. PR S]

OR

How to calculate the minimum air required and excess air calculation in the complete
combustion of gaseous fuel.
Calculate the air fuel ratio on both mass and molar busis for the complete combustion of
octane (Cg Hig) with theoretical amount of air and 1530% theoretical atr. 15+5]

What is meant by super critical boiler and explain one such batler.

Explain the working principle of a volex boiler with a neat sketch and indicate all

mountings and accessories on it. [3+3]
OR '

Derive the equation for critical pressure ratio of nozzle for diffcrent conditions.

In a convergent-divergent nozzle. the steam enters al 15 bar and 300 "C and leaves

3 bar. The inlet velocity to the nozzle is 150 m/s. Find the required throat and exit areas

for a mass flow rate of | Kkg/s. Assume nozzle efficiency e be 90%  and

Cp, = 2.4 kJ/kg K. [5+5]



6.y Draw the line diagram and velocity tiangles and expluin the workine detants o pise
urbine.

by Steam lewves the noszle of wosingle stage smpultse cabine at e~ s Lo nossle e le s

18" and the blade angles are 297 ac the miet and outlet The frctiion coctiicent i (14

Caleulate blade velocry and steam miass Tow rate m b e fodes chop S0 W
OR
T.a) Derive the condivon for maximunt effictency and hlade heioht of reaction wirhine
b)  In a Parson reaction turbine. the angles of receiving tips are 357 and of dischuraing e
NI . . B . .
207 The blade speed s 10D myss Calcalate the tangential torce. o de craped.

diagram efficieney and axial thrustof the trbine b s steam consumption i~ 1 ke o
N e N
3.a) Explain the deviaton of actual gas turbine cvele from ideal Bravion cyude.
b) A gas turbine takes in oam at 27 C and 1 obars The pressiie ratio is o Fhe e

. - (R e . N
temperature ot the evele s 500 °C. The efficieney of the comprossor and e s N
and 0.85 respecuvely. Find the overall efficiency it the regenerator effectineness e G073

(- -

s~

OR
9.a4)  Prove that the isothermal work input to @ compresoris alwavs mintmuni,
by Ina gas wrbine power plant. operating on Joule ™~ cuvele. wir is compressed frons 1 o o

Lz 0~ . , sy ‘
IS 7C throvgh o pressare ratic 60 loisshon hean 0 72770 0 the con vstron RN
and expanded back to 1 bar Calonicre the net v wdone. cvole eliciones s st i
Tsentropic efficieney of turbine is 0 oGl oo pressor 1y 857

[0.2)  Showing the basic componcnis explain the working of trboget engine
b) A turbojet is flyving with a speed of 850 KMPH at an altitude. where air densine s (0017

keg/m”. The propulsive wnd overadl cfficiencies are 53% and 179 respectivelv, 1 the aray
on air craft 15 0000 N caleatie the exiovelociy of e dicreter of o andd proredse e
power. R
OR
Fla)  What are the desirable properties of a liquid propetlant for a rocket enainge”
b) Forarocketengine. jet velociy i 1600 tw/s. flight to et specd ratio s 77 Onidis o How
rate is 4 ke/so Puel tlow rate i 1 ke Heat of reaction per ko of ealies o o s

KIZkg. Caleulate the Thrust, specilic impulse. propulsive chhicieney s thernial and overa,
efficiency of rocket engine. (5.5
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