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Turbomachihes
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Note: Answer any FIVE full questionsr'aho,osing ONE full question frCIm each module.

Module-I
a. List out the differen"". b.t*""ouiii*biffiand positive displacement machines.

, ,; (lo Marks)
b. Obtain an expression for (i) flow coefficient (ii) head coef{icient (iii) Power coefficient of

a turbom.achine using Buekingham - fi theorem.

2 a. Derive altemate..fgrru"of Euler's turbine equation and explain the significance of each energy
component (10 Marks)

b. Define a specifiC sireed of a pump. Derive*ttri$expression for specific speed for a pump.

Module-2
3 a. Define the following with the help of h-s diagram fot jh'6.power absorbing turbomachines.

(i) Total-to-total efficiency

b. Show that the overall effibiency in a multista$e"eornpressor is given by

c. Explain with a neat sketch, the principal components of a tqgbomachine.

where q; and K are stage efEei.ency and numter of stages.

Assume for the gas, Co : L005 kJ/kg-K and y : 1.4 .

b. A compressor develops a pres'iure of l600mm WG. If the air enters the compressor at

1.20 bar, 303K and leaves,:::at 320K, compute compressor and infinitesimal stage efficiency.
In another compressor, aii,Compresses from L.02bar,303K to a final pressure of 2.5 bar
with a compressor e.ficiency of 75Yo. Determine the infinitesimal stage efficiency.
Comment on the results.
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4 a. The overall pressure ratio across a three stages gas turbine is 11 and its efficiency is 88%. If

the pressure ratio;pf"eabh stage is the same assn inlet temperature is 1500 K determine
(i) Pressure ptio,in each stage, :(ii) olytropic efficiency (iii) Stage efficiency
(iv)Reheat factoi (v)Exit temperafurd'(vi)Total power output for a mass flow rate of 50 kg/s.
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(10 Marks)
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(10 Marks)
factor for axial flow

(10 Marks)

(08 Marks)
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Pelton wheel develops
(10 Marks)
(10 Marks)

OR
6 a. For an axial flow compressor, draw.ysloClty triangles at inlet and at exit for the following

Module-3
5 a. For axial flow compressor show that

ta.

b.

tr_\/ [tanpr-tanB,l" - '*L tanB,tanB, l
b. With a neat sketch, explain the parts of centrifugdkompressors.

b.

values of R :

(i) R: 50% (ii) R > 50yo !' i[ii) R < 50yo. i (10 Marks)

Obtain the expression of overatl..ft-dSsure ratio developed byithe centrifugal compressor in

terms of S,, 0* and fo . (lo Marks)

.,,,;;..;r,i Module-4 .1 .:::.:::'::':'.:.:.

How do you differentiht between an impulse anif"a:Teaction turbine? With a neat sketch
explain the workin$,qf'hn impulse and a reaction stage. (10 Marks)

An inward gow';{dBi;t turbine has nozzle angle o,1 and rotor blades are radial at entry.
The radial yelo,gig is constant and thepg,jsi no whirl velocity at discharge. Show that
utilization faCtoi is equal to

-- 2ios2 cr,
-- licos2cr,r

::::;-lili I
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a. With a neat sketch, explain
(i) Velocity compoundfiigi',

b. Obtain general relation bdtween
turbines.

.:::::::::::::::::

Module-5
a. Define the following with a mathematical expression:

(i) Manoqreiiicefficiency 1;dir(ii) MechanicaleffteiCncy
(iii)Ovesl''lSbfficiency,'r,;1,,(iv)Volumetric'bffroibncy

b. Writgistib-rt notes on: :,',11... !:.ll

(i) Puifips in series - ",':, ';"r"'' ':'

(ii) Pumps in parallel , ,,,:-ttt" ' "' ' '

,,= 

- 
tiii) cavitations in plr .

OR
a. Design a Pe!@$ wheel for a head ofi,8Om and speed 300 rpm. The

103 kW shhftip,ower. Take C": 0.98, Speed ratio = 0.45, no = 0.80.
b. With a simplii'sketch explain different types of draft tubes.
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