
USN t7 LE46

,*' 
t't 

= 
''

Fourth Semester B.E. Deg ree Examirifition, Dec.2 0 23 I J an.2024
Turbomachihbs :
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Note: Answer any FIVE full questions, choosing ONE luU question from ench module.

.:,-
Module-l

I a. Define turbomachine and ti'ii ia tt" prr*iples of turbomachines. Also explain the

components offurbomachigres; (05 Marks)
b. Compare and different1aI,e8,fu"en positive displac.g{@ machine and turbomachine. 

Marks)
c. Using dimensional,T#$iis, find the expressioq;foi discharge (Q) of a power absorbing

turbomachine :,,Tftp;udscharge (Q) depend:r,$.*,,RPM(N), Rotor diameter @), Energy/unit
mass flow (gH);'r'Density of the fluid (p) and"dynamic viscosity (p). Also mention the terms

Time: 3 hrs. Max. Marks: 100

according to Fan laws. (10 Marks)

OR
2 a. Obtain ihe expression for altemate form of Euler turbine equation and explain about

components of energy tmnsfer. (08 Marks)

effioiency for a compression process with necessary sketch. (10 Marks)

b. An aiial flow compressor has 8 stages of equal temperafure rise in each stage. lnlet
temperature is 300K and actual total temperature rise is 360K. ln exit total tempcraturc is

(10 Marks)

(10 Marks)
b. A gas turbine engine has,f,"*ttage turbine with an overall pressure ratio of 10 and efficiency

90%.lf the pressure rati'o-.o,f-each stage is same and inlet temperature is 1500K. Determine
the following :

i) Pressure Ratio in each stage

ii) Polytrophic efflciency and stage efficiency
iii)Reheat Factor
iv)Exit temperature
v) Total power output.

Take mass f'low rate is 50kg/s. Assume Cp:
: 

-"itrii.i! 
, I

,,*r ,,,:;,..

, ,.,,6605. Calculate the pressure rise and the ef{iciency at each stage.
l' ,i

OR
4 a. Obtain the re{ilffi for multistage turbines for the condition of :

i) Constanl"+Stri$6 pressure ratio ',
ii) Constanfistage temperature drop.

b. Derive the relation for degree of reaction and utilizaiion factor. (04 Marks)
c. An axial flow turbine rptffiith an absolute vc{geif of 550m/s and a'ilirection of 18' from

the wheel tangent. If the"'{bBolute velocity at.ttth$tor exit is axially directed, when the blade
speed is 300m/s. fin# the power output{tlhd"degree of reaotion if the mass flow rate is
60kgA. - 

' 
-.. qr._r,;ii' (08 Marks)

,.]'"i.,."* t-'"' t'
'!:,: ,: 

ffiJ"r"-,
3 a. Derive the expression for potytr.pt iiEm.,.*y as a function of stage efficiency and overall

l.005kJ/kg.k and \ : 1.4.

of2
(10 Marks)
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work done and
(10 Marks)

rate through
at entry are

(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

54.

b.

Draw neatly and explain
and operation.
Explain the Phenomenon
centrifu gal compressor.

the compressor is
I bar and 40oC.

Determine :

Module-3 ', 
,,

about d.**tr of *.rtrifugal compressor. Also explain its function
' (12 Marks)

of surging and choking, with the characteti'dtic curve for the

, . , r, (08 Marks)

6a.

b.

7a.
b.

8a.
b.

With the help of enthalPhY diagram, derive

efiiciency for axial flow co

An air compressor has et of equal pressure radot35. The mass flowtffbs of equal pressure ratlo l.J). lne mass row
oierall efficiency of 8.ffif the conditions of air

:

tffiurblation fort*:::,' 
.s

-'"ry::*ffi
d :r:q r

t,-.$;,1

ii) Polytropic efficiencY
iii.1 Stage efficiency
iv) Power required to derive the compressor

Assume manometric ef,fi ciency as 90Yo'
,

, Module-4 _qu q..
Obtain the relation for degree of reaction for axial floW'tuibi

Draw and explain about,trffiffi cooling methods,:ffi
:** ''
--"-;r : "\ s

-q

'''' ' ofl'$"=*' '-+ff+
Draw and explain,tfie'parts and functiops Sf faaiat turbine' ;'';'*'

mg'mu.Ilullrglllu sirrvreuvJ oo /;,Y1iYii: ,, ,

,pri,-" r. ':n
"-
%*'1 - , S6. jtft

Explain about losses occurring in radial firrbine'

10

Module-S r.,,:::':'

rin about o,,,pgatio, of 
""ttt.if"gal 

pump and various heads "t i:tfr*f,:ipUmp. ' ,0,r,.'tl,.i+*.,

b. b-.# *a explain about ngliistage o"*o:"-.rT,.,ryllel and series. Also write its applications'

.s{fi;:i.q.ls ,*ilm ,{i: 6r:*\' 
(10 Mafks)

\.
d*:d t i.,&i: *: -3 *.., On
a. Write and explaintubout the classfficitio, of nyaraulic turbines. (10 Marks)

b. Draw and qXB{# about differenffi'es of draft tubes and their function. (10 Marks)
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