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Fifth Semester B.E. Degree Examination, D ic.2023t J an.2024

Time: 3 hrs.

Turbomachines
:

Max. Marks: 100

:,=:-
a. Define a turbo machine. With a rtbfll s[etch explain the parts of a turbo machine. Also

.",.."....

i:!" :::

classi$r turbo machine. .,":ti: 
- 

,,..::-;::::,::.,.=::i (10 Marks)
b. A model of a water turbine lrr-&fu&ter develops 15kW flp4ing at 800rpm under a head of

20m. The prototype has to work'under a head of 200mHt.200rpm. If the efficiencies are

same, find i) Diameter of thb.,f,;Stotype ii) Specific.spedd iii) Power developed and name
of the turbine runner. , Y,^* *#*ie" (10 Marks)

a. Derive the relatioiidween isentropic efficiency and polytropic efficiency for an expansion

b. A two stage,.gaS"tirbine develops 22MWffit the shaft. The inlet temperature is 1500K. The

:) *h*.
. "..d^ \n. : l

Module-f*. i'

a. With usual notation and.velocity trianglw,,drride alternative Euler turbine equation and

b. Following data roftrdvto a 50% reaction-tffie blade spe-a ms-r, crl : 18o the velocity
of flow is cons End is equal to 6bffii1o speed. Detern&f€..p i) Blade angles ii) Energy
transfer iii) U{ilization factor suda.that the inlet and outlet velocity triangle are symmetry.

., ,ri M ."'** ,y;h (10 Marks)
r \i]s.

a. Showdth'ai the degree of r-eaction for axial flow,co-pressor is constant velocity of flow is
given by

* va ltanB^ + tan8.l " vu -R==:l #;=jcotp- (l0Marks)
2u I tanB, lFnF, ) Z"

b. The followrg,, data refers to an axial flow compressor degree of reaction 0.5, inlet blade

angle 45o-.4ffi'velocity of flq,,p*{3'constant Vr = Vr, = Vr, = l00ms-1 speed of the blade

6000rpm. Diimeter of the blade 0.5m. The blade speed is same at inlet and outlet u1 : u2 : u
mass bf air flowing is 2!.gs-l Determine, the fluia angles at inlet and outlet the power

.. :.::.::::1::

Module-3
a. Prove that for rna *rrum blading efficiency for a single stage impulse steam turbine is given

by (rlu)'nu,: cffi. (08 Marks)
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b. A single stage impulse steam turbine has a diameter of 1.5m and running at 300rpm. The

nozzleangle is 20;, Speed ratio is 0.45, ratio of relative velo,gi.lgat the outlet to that at inlet

is 0.9. The outlet angie of the blade is 3o less than at inlefi@e, steam flow rate is 6kg/s'

Draw the velocity diagrams and find the following:
i) Velocity of whirl .'.,, 

- 'J
ii) Axial thrust
iii) Blade angles
iv) Power d&eloped. ir,,,,,,," '.li (12 Marks)

OR

b. Steam leaves the nozzler of a two itw':velocity compounded.irnpulse turbine stage at

900n/s. The nozzle angle is 20" tg:,fu,phne of rotation. The'frdt row blades have an inlet

angle of 25" and outlet angle*o&., "and a bhq..velocity coefficient of 0.95. The fixed

blides are symmetrical, andhffie%dlelocity coeffrcient of;p,9-8, [n the second moving row,

the blade veiocity coefhcied,i:i,iffi0.95. The absolute velocity'bfthe steam leaving the second

row is axial, the mass fle,,rysil'dtt is 10kg/s. Determine' i) U ii) cr1, o2, o: iii) 0, and B+

iv) Fa v) Power (P.)ui*,'.,i!' ! r.. (14 Marks)

" 
Module-4

7 a. Briefly classifyrffiaulic turbines. ,ur:,:r:*slr (05 Marks)

b. Show that thd fraximum hydraulic eflqency of a pelton wheel turbine is given by

t*JC"$,- (06 Marks)(In).,* = *
,:::f, 1in*,''2 - "4

c. fne pehsTbrk supplies water fror-mna,tcs.IyoT to the peltp+4ilheel with a gross head of 500m'

Onethtm of the gros head is6l$q?'in friction in the pgnltock. The-rate of flow of water

through the nozzlJ fitted at the*end of penstock iL,Prn-'/q.., The angle gf derfleclfon of the jet is

165o. Determine the power gi$en by the waterJo'thii,ruirner and a$o''hfdraulic efficiency of
the pelton wheel. Take ffid ratio 0.45 c, = 1r, 

$\ r*ri;' (09 Marks)
int 

oR
8 a. With a neat sketch -explain the principle aUd working of Francis turbine. (08 Marks)

b. Classiff draft tubd$nd mention the fufrction of draft tube. W (04 Marks)

c. A Kapian turb1ffi,tevelops 1500qW"under a head of 6r+ The turbine is set 2.5m above the

tail raie level. [vacuum gaugp *i*.t.d at the turbipp outlet records a suction head of 3.2m.

If the ed,Sffilency is 85%. Wtratffi*U be the efficiqrncy]of the draft tube having inlet diameter

18MR5s
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"i,r#,J ModUIp.*f
parts of a centrifugal pump. (08 Marks)

of a centrifugal pump. (06 Marks)

ii) work done*byihe impeller on water/secpnd iii) manometric efficiency. (11 Marks)

**,kr.,1.
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:[yI.FrJ 
tfr" po#.. r*,iqui.ra to drive the CF prrirp which deliverJ0.04m3/s of water to a height

of 20rn, tlhroughb t5., diameter"qf pipe and l00m long. The overall efficiency of the pulnpof 20nq ttrou,ghfi+Scm diametergfplpe and l00m long. The overall efficiency of the pulnp

is 70% and,,,1 ction factor is,'dsqiirne::0. 0.015. (06 Marks)

!::t:.! :l::, oR

10 a. Write a note on C.F. pump]f"oJ the following:
i) NPSH ii) cavitatffi;,- iii) Need for priming. (0e Marks)

b. A C.F. pump having ''ti'iiibr diameter equal to 2 times the inner diameter and running at

1000rpm, workiqg under a head of 30m. The velocity of flow through the impeller is

constant and equalko 2.5m/s. The vanes are set back at an angle of 40o at the outlet. If the

outer diametgi.,,; 'SOcm and width at outlet 56m, calculate: i) vane angle at the inlet

:i:l:in' 
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