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Important Note : 1. On comple_ting your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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ifth Semester B.E. Degree Exammat@ Jan./Feb 2023
Turbomachines

Max. Marks:100

PART A

Define Turbomachines. Explame@heﬂseffect of Reynolds numbef’on it. (06 Marks)
Define Unit quantities in turbpmachines and obtain expression for them. (08 Marks)
A turbine is to operate under asiead of 30 meters at 300 fpm. The discharge is 12m’/S. If the

efficiency is 85%, deteﬁh&ne the performance of@gaturbme under a head of 50 meters.
' O y (06 Marks)

Obtain the relatlan between stage efﬁmency and overall efficiency for expansion process

and compare thf;ny ~ (12 Marks)
Define Polytroplc efficiency and stage eﬁielency for a compression and expansion process.
A » (08 Marks)

yjﬁ;_ﬁ e -
Obtai [térnate form of Euler ~ fui;_Bi'he equation with »:eiocny triangle. (06 Marks)

Calc ate the absolute velocme@nd power developedﬁf&r a 50% reaction stage axial turbine
" 90% and steam flow

rate 1s 10kg/s. £% (08 Marks)
Write the velocity tnan‘gie‘for the following ¢ casesfwnh conditions ‘%

i) Blades are radial at'inlet and discharge’is-tadial at outlet for atturbine.

ii) Discharge i is Axm’*l at inlet and blade?"%xe*’fé;dlal at outletfe%w (06 Marks)

*-_‘,

In an inward | ﬂow radial hydrauhcm ine , degree of rea“tmn is ‘R’ and utilization factor
‘e’. If the velocﬁy of flow is consfant and non wh,lrl Component at outlet, show that the

mlet Nozzle angle ‘ay’, is glven&Q:y

ﬂq.n-,“..;.

a, —pot_r (10 Marks)
;Show that eﬂow turbine with maximum utilization for a
" ~ degree of reactioﬁ*‘ A= / Where U Blade speed
V= Absolute »velomty of HgO at mle“"f ; o1 = Guide blade angle at inlet. (10 Marks)
»  PART-B
.’m:..,m*
Prove that for a Parson’svreaction turbine velocity triangles are symmetrical when the
degree of reaction is 50%. (10 Marks)

In a single stage impulse turbine , the diameter of the blade ring is 1 meter and speed is

3000 rpm. The’ sLeam is issued frorn a nozzle at 300m/s and the nozzle angle is 20°. The
blades are equ;angular If the loss of relative velocity at outlet is 19% to that of inlet. Find
the power deyelopcd in the blading when the Axial thrust on the blades is 90N. (10 Marks)
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A Kaplan turbine is to be designed to develop 8000 kW%?QSp The net available head is 10
meters. If speed ratio = 1.8 , Flow ratio = 0.6 @W‘%ll efficiency = 70% and the ratio of
diameter of runner to dlameter of boss is 2. 5 F‘m“ﬁ the diameter of runner, speed and

specific speed. (10 Marks)
Obtain an expression for power given to rmmg%d hydraulic efficienc 1cy in Pelton wheel.

i p e vfwm%g (10 Marks)
. Explain Manometric head in centri g%ump with equatlons %) (06 Marks)
. With usual notations, obtain an expressmn for pressure rise m an impeller of a centrifugal

pump. 3,7 %W (10 Marks)
Find the number of pump re@@gp‘to take water from &dgep well under a total head of
100 meters. All pumps are identical and are runnmg at lOﬂﬁrpm The specific speed of each

pump is 30 and the rate)gj&;apaﬁty of each pump is Ou»«%m /s. (04 Marks)
Obtain an expressmn forpressure ratio 1n a centr?@gal COmpressor. (10 Marks)

Slip factor = Of&m “/Isentropic efficiency 20.75 , Outer diameter of blade tip = SOOmm

Assume absohﬁ%&elocnws are same. Cai?i“ Jate
i) Tempe,gature rise of air in compressor == ji) The static pressure ratio.
Take C%@OSS kJ/kg K. - (10 Marks)
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