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ME-603(A)-CBGS
B.Tech., VI Semester

Examination, December 2020

Choice Based Grading System (CBGS)
Turbo Machinery
Time : Three Hours

Maximum Marks : 70

Note: i) Attempt any five questions.

{H$Ýht nm±M àíZm| H$mo hb H$s{OE&

ii) All questions carry equal marks.

g^r àíZm| Ho$ g_mZ A§H$ h¢&
iii) In case of any doubt or dispute the English version

question should be treated as final.

{H$gr ̂ r àH$ma Ho$ g§Xoh AWdm {ddmX H$s pñW{V ‘| A§J«oOr ̂ mfm
Ho$ àíZ H$mo A§{V‘ ‘mZm Om¶oJm&

1. a) Discuss three types of turbomachines.

Q>~m}‘erZ Ho$ VrZ àH$ma ~VmBE&
b) Define and derive specific speed of pump.

{H$gr n§n ‘| specific speed H$mo n[a^m[fV H$a| d CgH$m ‘mZ
~VmBE&

2. a) Describe velocity and pressure compounding of steam
turbine.

EH$ ñQ>r‘ Q>~m©BZ H$s doJ d X~md H§$nmCqS>J H$mo g‘PmBE&
b) Explain various losses in turbine.

EH$ Q>~m©BZ ‘| hmoZo dmbo losses Ho$ ~mao ‘| OmZH$mar X|&
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3. In an Impulse turbine (with single row wheel) the mean
diameter of the blade is 1.05 m and the speed is 3000 rpm.
The nozzle angle is 20° and the ratio of blade speed to steam
speed is 0.45 and the relative velocity at outlet from blade to
that of inlet is 0.85. The outlet angle is made 3° less than inlet
angle. The steam flow rate is 10 kg/sec. Draw velocity diagram
of blade and show

i) Tangential thrust on blade

ii) Axial thrust on blade

iii) Resultant thrust on blade

iv) Power developed in the blade

v) Blade efficiency

EH$ Bånbg Q>~m©BZ (qgJb amo ìhrb) H$m ‘Ü¶ ãboS> ì¶mg 1.05 m Am¡a
ñnrS> 3000 rpm h¡& ZmoOb H$m H$moU 20° Am¡a ãboS> ñnrS> d ñQ>r‘ ñnrS>
H$m ratio 0.45 Am¡a [abo{Q>d ñnrS ratio 0.85> h¡& ãboS> H$m ~mhar H$moU
A§Xa Ho$ H$moU go 3° H$‘ h¡& ^mn H$m àdmh 10 kg/sec h¡& Q>~m©BZ H$m
dobm{gQ>r S>mBJ«m‘ ~ZmH$a, {ZåZ H$m ‘mZ ~VmBE&

i) Tangential thrust on blade

ii) Axial thrust on blade

iii) Resultant thrust on blade

iv) ãboS> Ûmam CËnÞ nm°da

v) ãboS> H$s efficiency

4. a) Draw a neat sketch of Francis turbine.

EH$ ’«$m§{gg Q>~m©BZ H$m gm’$ gwWam {MÌ ~ZmBE&

b) Define various efficiency of a hydraulic turbine.

EH$ nmZr H$s Q>~m©BZ H$s {d{^Þ H$mo efficiency ~VmBE&
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5. The efficiency η of a fan depends upon density ρ, Dynamic
viscosity μ of the fluid, angular velocity ω, diameter D of the
rotor and discharge Q. Express η in terms of dimensionless
parameters.

EH$ ’¡$Z H$s efficiency η, {Z ©̂a H$aVr h¡ KZËd ρ, Dynamic viscosity μ,
angular velocity ω, ì¶mg (D of  rotor) and discharge Q na& ’¡$Z
H$s j‘Vm η H$mo {d{^Þ dimensionless  parameters Ho$ Ûmam ~VmBE&

6. Derive an expression for the overall pressure ratio developed
in a centrifugal pump.

EH$ g|Q´>râ¶yJb n§n ‘| àmßV hmoZo dmbo overall pressure ratio H$m
’$m‘w©bm {S>amBd H$a|&

7. a) What is positive displacement machines?

EH$ positive displacement ‘erZ ³¶m hmoVr h¡?
b) Draw a neat sketch of Torque convertor.

EH$ Torque convertor H$m gm’$ {MÌ ~ZmBE&

8. Write short notes on any two
a) Degree of reaction of turbomachine
b) Governing of steam turbine
c) Vector diagram of Axial flow compressor
d) Slip and efficiency of fluid coupling

{ZåZ ‘| go {H$Ýht Xmo na g§{jßV {Q>ßnUr {bI|&

A) EH$ Turbomachine H$m Degree of reaction

~) ñQ>r‘ Q>~m©BZ H$s Jd©qZJ

g) Axial flow compressor H$m Vector diagram

X) Fluid coupling H$s Slip d efficiency
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