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Instruction: (1) Attempt all questions.
(2) Figure to the right indicates full marks.
(3) Assume reqrlired data if necessary

Section - I

Que. - I Attempt any fwo

. (a) Is it possible theoretically to achieve the thermal efficiency of rankine 16l
cycle with that of carnot? Also discuss regenerative feed heating cycle.

(b) What do you mean by reheating of steam? Draw and discuss reheating t6l
cycle of steam turbine.

(c) Discuss nozzle governing for steam turbine. t6l

.oR
Que.- 1 Attempt any fwo

(a) Why is water used as working fluid in steam turbine? What are the t6l
advantage and dis-advantage of mercury as a working fluid?

(b) Write short not on waste heat recovery. 16l
(c) Discuss throttle governing for steam turbine. 16l

Que.-2 Attemptal l

(a) Give the advantage and dis-advantage of jet propulsion over the other ts]
system.

(b) In a jet propulsion unit, the total pressure and total temperature at intake t6l
to compressor are 0.6 bar and 0oC. The speed of jet propulsion unit is
190 m/s. the total temperature and total pressure of gases after the
combustion entering the turbine are 750oC and 3.tr bar. The isentropic
efficiehcies of compressor and turbine are 85o/o and 80Yo respectively.
The static back pressure of propulsion nozzle is 0.52 bar and efficiency
of nozzle based on total pressure drop available is 90Yo. Determine (a)
power consumed by the compressor per kg of air (b) the air fuel ratio if
calorific value of fuel is 41S4Ok,j/kg of air(c) the total pressure of gas
leaving the turbine.
Assume c, of gas : i .1296 kJ/kg K, ys : 1 .33, cpa: 1 .005, yo:i .4gn
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OR
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{a) Describe turbojet engine with neat sketch'

Que" - 4

Que. - 4

tsl

:;r: in;et propulsion unit, the air is compressed in a axial compressor from t6l

utrffiri, pressufe I bar and temperature lOoC to 3'4 bar' The frnal'

t *pliutot. ir f .t+ times that of isentropic compression' The air is then

led io combustion chamber where combustion takes place at constant

plessll leandproductsofcombustionat47loCpassthroug\prbine
which drives the compressor. The exhaust gases from the turbine are

' expanded tn a nozzledown to atmospheric pressure'

Assume the velocity of approach is negligible, the gases expanded

isentropically in both turbines and nozzle and value of R and y of gases

are same as that of air, calculate (a) the powef required to. drive the '

.o,np,.,,o,perkgofairpersecond;tgl '1.air_fuelratioifcalorif ic
value of tuel is 43095kJ/ki and G) staiic thrust developed per kg of air

per second.

Que. - 3 Write short note on any three'

(a) Pass out turbine

{b} TurboproP engine

(c) Mixed pressure turbine

(d) Liquid propellant Rocket engine.

Section - II

Attempt arry fwo

(a) Dehne following tetms.
i) stagnation ProPerl'Y
iD static ProPertY
iii) critical ProPertY
iv) Mach number

(b) Effect ofvariation of back pressure on convefgent-divergent nozzle'

(c) Derive equation for mass of discharge through nozzle'

OR

Attempt anY hvo

{*} why compounding is required? Describe pressure compounded impulse'

turbine.

(b) Gives difference between reaction and impulse turbine,
(c) Discuss "Ram jet" with neat sketch and T-S diagram'
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Que.-5 Attemptall

(a) Discuss Open cycle gas turbine with intercooling' tsl

(b) Open gas turbine is equipped with intercooling, regeneration and reheat 16l

ananglments. The H.p'i*ui"e used for comprerlor _qt]:.and 
L.P

. turbine for output. lt, tp..inc output of installaiion is 132 kwkg/s and

overall thermal efficiency of 32'i". The following data refer to this

installation. Pressure ratio in each compressor stage = 2'5, isentropic

effrciency in each compressor stage = 0.86 isentropic efficiency in H'P

turbine : 0.87, isentropic efficienJy in L.P turbine = 0.84, pressure loss

in heat exchange*id, = 6% ;t entry pressure' pressurs loss in

intercooler : 3o/o of entry pressure, plessure loss in reheater : 6Yo of

entry pressure, Turbine inlet temperature (for uoth) ̂ ]^.1020K'
atmosp-heric temperature : 28 8K, atmospheric pressure : 1 .0 I 3bar, H'P

. compressor inlet temperature :298K,

Calculate the permissible pressure drop on gas side and

effectiveness of heat exchanger.

Que. -5

Que. - 6

(a)

(b)

(a)

(b)

(c)

(d)

OR
Attempt all

Discuss open gas turbine cycle with intercooling, reheating and

regeneration
An open gas turbine plant works between the {ixed absolute temperature

limit 300K and 1500k, the absolute pressure limits being 1 bar and 14

bar. The isentropic efficiency of compressor is 0.85 and that of turbine

is 0.86. Estimate the actual thermal efficiency of the plant and power

developed. The calorific value of fuel is 4200kJkg. assume'

rlro^ala.99,4^= 0.98 for whole assembly, 4sen=0'985 and mo:500

ksis.

Attempt any three.

What do you mean by turbo machinery? And classify it'

Advantage and dis-adv antage ofjet propulsion engine ovel other types

of engine.

Derive general relationship between area, velocity and pfessure for flow

through nozzle.

Short not on back pressure turbine

END OF PAPER
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