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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries

S 19 marks.and may:havea;.b, ¢ as sub questions.

! pART< Ay N SN

State the essential differences between Carnot and Rankine cycles. [2]
Define the terms lean mixture, rich mixture and stochiometric mixture.

What is. the functron of fusible plug" e,

;:Defirre isentropié efﬁérency ofa compressor Explam with.the helpof T-s. dragram

[2]
f)  Compare the merits and demerits of surface condenser over jet condenser. [3]
g) What is meant by positive displacement and non positive displacement compressor?

[2]

PART - B
(50 Marks)

0-bar, dry saturated and-eondenseér. pressure of 0. 5.bar; Calculate for these-limits i)t

cycle and Rankine cycle.
b) Enumerate the characteristics of good fuel. What is meant by dry and wet analysis of

the products of combustion? - [7+3]
‘OR

grrpplc Rankine cycle regardless of whére steam is fappéd off.
/Discuiss.the effegts of following parameters in a Rankine- cyele.

i) steam pressure at inlet to turbine and ii) steam temperature at inlet to turbrne [7+3]

""" b Maifi’larksf: 75-‘"

(25 Marks)

Apower-generating plant-uses steam as- ‘working fluid and-operates at boiler-pressureof -

‘cycle efficiency’ and*iiy the work ratio ‘and iii) specific ‘steam corisumption for Carnot"

Show that the thermal efficiency of a regeneratrve cycle is.always greater than that of a e,




JE..

4.a)  Sketch and describe the operation of Babcock and Wilcox boiler.
b)  Why boiler accessories are installed. Explain the operation of economiser with the help
of simple diagram. 4 ‘ . [5+5]
._' 1' P ! . OR 3:_,.:1 .\ / g 3 1‘
uiredto discharge.2 kg of steatit.per sécond. THe, &, "

/A ¢onyergent-diverpent nozzle iy required ‘
nozzle i supplied with steam of 10 bar and 200 °C and discharge takes place against a.
back pressure of 0.34 bar. Estimate the throat and exit areas. Assume isentropic flow
and take the index n = 1.3. If the nozzle efficiency is assumed to be 85%, determine the
exit area.

Derive the value of critical velocity in terms of sonic velocity at inlet conditions and

iyge)g.:of'expansiqp s T AT [6+4]
b "é.a) Whg' "'dorﬂ%poundiing is tiecéssary ‘in the ‘Steam turbines? What are the t}"/pé’S"‘éfnd ex;‘;lain"

any one type of compounding with neat sketch.
b) Sketch the velocity diagram of a single stage impulse turbine and determine the

expression for the force, work done, diagram efficiency and axial thrust. [5+5]
OR
.. 1.3)  Sketch.and describe the operation of down. flow surface condenser. . .. A
' ] of . age/reaction turbine. Sketch pressure and velogity /..,

. b)

“Show the éxpansion-on h-s/chart."...-* [5+5]: “nt

8.a)  Write notes on the requirements of gas turbine combustion chamber.
b) Derive an expression for the efficiency as a function of temperature ratio and pressure
ratio of the cycle for an ideal gas turbine cycle with reheat and heat exchange. [5+5]

The following defdils fefer to a gas ugBirig.power plant'with a singlé. stage compressar

Jafid:two stage ga@""t’ﬁgﬁi_géﬁfThe coiiipressoris driven by.the H.P. stage.of the two-stage. *. .

“turbine and compresses 5 kg of ‘air per second from 1 bar to 5 bar with an isentropic
efficiency of 85%. The H.P. stage turbine has an isentropic efficiency of 87% and its
inlet temperature is 675 °C. The L.P. stage turbine, which is mechanically independent,
has an isentropic efficiency of 82%. The expansion pressure ratios of the two turbines
are not equal and there is no reheating between the stages. The exhaust gases from the
L:P. stage pass to a heat exchanger-which transfers 70%-0f the heat ayailable in cooling .~
the, exhaust to raise_the compressor, iemperature‘atdelivery. Assuming the working ©.
/fluid fo-be air througliott, of constant specific ‘heat, atid neglecting ‘pressure losses,”
estimate the intermediate pressure and temperature between the two turbine stages, the
power output of the L.P. stage and the overall plant efficiency. Assume inlet pressure of

1 bar and temperature of 15 °C. [10]

.-.10.a) With aneat sketch.and T-s diagram, explain the working of a turboprop engine.

. b) What is meant by'th ust? Derive th hfust.equation for a general propulsion system./ % | .. :
P A T I T
OR

11.a) The effective jet exit velocity from a jet engine is 2700 m/s. The forward flight velocity
is 1350 m/s and the air flow rate is 78.6 kg/s. Calculate: i) thrust ii) thrust power and
ili) propulsive efficiency.

b) Explain clearly the various factors affec on device.




