
Student Exam No:

GAI{PAT INIVERSITY
B.TECH SEM. YII. MECHANICAL ENGINEERING

REGULAR EXAMINATION NOV/DEC 2011
SUBJECT WITH CODE: - ME 701 _ TURBOMACHINERY

TIME: - 3 HOURS

INSTRUCTIONS: r. Attempt ail questions from both the sections.
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2. Answers to the fwo sections rnust be written in separate answer book.
3. Figures to the right indicate full marks of the question.
4. Drarv neat sketches and assume suitable a<iditional dat4 if necessary.
5' use of steam tabre, calcurator and Molrier chart is permissibre.

Section - I

For Parson's reaction turbine prove that degree of reaction is 50 %.
Steam issues from the nozzres of de Lavel turbine with a verocity of r200m/s. The nozzre angre is 200, the mean blade velocitri;400 m/s, and theinlet and outlet angle of brades are equar. The mass of steam flowingthrough the turbine per hour is 900 kg. 

-iarcurate (a) it . uruo. angres(b) The power developed and (c) The*blade efficiency
AssumethatK=0.8

OR

classify steam turbines. which are the tosses occurred in steam turbines.
what do you mean by Governing of steam turbines? Discuss Nozzre control
governing with a neat diagrarn.

with usual notations derive the expression for criticat pressure ratio in frow
through steam nozzles.

calculate the minimum area of the nozzres to frow 3 kg/s of steam under thefollowing co'ditions: steam is expanded in a set of nozzres from 10 bar and2000c to 5 bar' rs the nozzre convergent or convergent-divergent?
Neglect the initiar verocity. Assume isentropic expansion. rf the coefficient of
discharge is 0.95, Calculate the actual throat area.
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Describe 'Regenerative 
feed heating' as used in thermar power prants.

Explain the process and purpose of 'Reheating 
of steam, in steam turbine

application.

Explain with suitable diagram, the following :
(i)Pass out turbine (ii) Back pressure turbine
What is Reheat factor? Explain it with the h_s diagram.

Section _ II

Discuss briefry the methods emproyed for irnprovement of thermar efficiency of
open cycle gas turbine plant.

The following data refer to a gas turbine using intercooring, regeneration
and reheating arangement.

Pressure ration = 64, compressor inlet ternperature:3000K, Turbine
inlet temperature: 1500 K, Compressor efficiency:0.g7, Turbine
efficiency = 0.88, Regenerator effectiveness = 0.g, Inlet pressure to
compressor = I bar,

Determine (a) cycle thermar efficiency (b) cycle work ratio.

oR.

with usual notations derive the expression for the optimum pressure ratio
giving maximum specific output in simple cycle gas turbine.
The pressure ratio of an open cycle gas turbine power plant is 5.6. Air is taken
at 300c and 1 bar. The compression is carried out in two stages with perfect
intercooling in between. The maximum cycre temperature is 7000c. Assuming
the isentropic efficiency of each compressor stage as g5 % and that of turbine
as 90 %'Determine the power deveroped and efficiency of the power prant if
the air flow is r'2 kg/s. The mass of fuer may be negrected, it may be assumed
that Cp = 1,.O2 k,/kg k and y = 1.41
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What is a Steam nozzle? Discuss thephenomenon of SrrJrer saJualed.fJowt$

steam through nozzle.

Differentiate clearly between a closed cycle gas turbine and an open cycle
gas turbine.

OR

Explain in brief 'Turbo jet Engine' and ,Ram jet engine'

For the Turbojet Engine, define the following terms :

(i)Thrust power (ii) Propulsive power (iii) Thrust

(iv) Propulsive Efficiency (v) Thennal Effrciency
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Que.-6

(a) what do you mean by 'compounding of steam turbine'? Describe any one

method of compounding with a schematic diagram.

(b) Classi$, Gas turbines. Also state its applications.

END OF PAPER
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