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Fifth Semester B.E. Degree Examintre*rfi; Feb./Mar.2A22
Turbomachind}'

-

ffit$etch, explain the part@ turbomachine. (10 Marks)

#f u hydroelectric po@hation is 280m3/S. The head

tif tne twbine is 60 rpp 6tid the efficiency 85%, find the
ific speed to be 75G " (10 Marks)

2a.

3a.

b.

5a.

b.
{

which is constant tkoughout 120m/s , Speed of rotation is 6500 rPm, Radius of rotation
Zcm ,,Blgde speed at inlet is equal to blade speed at outlet. Calculate angles at inlet and

outlel A{so calculate power'n€eded to handle 1.5 kg/s of air.A{so (10 Marks)
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a.

b.

Define a Turbomachine. With a

The quantity of water avai
developed is 1.5m. If the
number of turbines.

a-,,qr rive an express
:",*rhevices. ;

)ed to be /5ffkM
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apacity relationship of Radial outward flow
,19t1.:lq .:i:"i:=

M" *-*r:.--*.Hevices.
b.*""Outer di

(10 Marks)
.fr{M. *i * \rv rrrEr.Lp,

iameter dftffin*p is 5Ocm,agd5nner diameter is 25cm and runs at 1000 rpm against

angle of aQqlTtt'the outlet. Wiqpf outlet is 5cm. Find Vane angle at inlet, work done by
impeller . mafiometric effrciengv. (10 Marks)

and is equal to 2.5m/s. Vanes are set back at an

lensv.

,*''* ;' Modure-3: 4l::,:= "

Derive the condition'ffli}maximum efficiency of an impulse turbine and show that the

maximum efficiency is Cos2cxr. (10 Marks)

In a single stage impulse turbine the mean diameter of the blades is 2m. It runs at 3000 rpm.

The steam suiilii+iea from d nozzle at a velocity of 450m/s and the nozzle angle is 20o. The

rotor blades are€quiangular. The blade fricJion factor is 0.92. Draw the velocity diagram and

calculatej.the'power developed if the axial thrust is 150N. (10 Marks)

;, I of2

of tsOQ&Jhe overall pressure ragio"across the turbine r,q=,,11.0 and efficiency is 88%. If the
pressbffiratio of each stage is tffiure, determine r) ke+$ine ratio of each stage
ii) Polfrropic efficiency iilf Ffne mass flow ratq..-F rv) The efficiency and power of
each stage. Assume yair = L4 ,*Q = 1.005kJ/kg"S. . rimech = 9l%. _€s#M (10 Marks)

4,1:*'hil

Define Utilization faclof*for a turbine. P.*,!YSa, expressioncQla'ting utilization factor with
degree of reaction.for'an axial flow turbine. ". . ffi}y (10 Marks)
Draw the vetqffitotriangles at inlg{qp116 outlet of an b*ial flow corrpressor from the

following d4f[1ij':',,' Degree of reactioii,0.5 , lnlet blade angle 45o , Axial velocity of flow



7a.

8a.
b.

9a.
b.

3m.

With a neat
A
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The first stage of an impulse turbine is velocity compo&n.$id with two rows of moving blades ,

steam enters the blade purrug. at an absolute of 76funffs ind at an angle of 17o to the plane of
rotation. The mean blade diameter is 800mm and,#h6=ffkit angles fiom the first row of moving

blades, the fixed blades and the second row oforqirffi UtaOes are 2l'_,?S"'gnd 36o respectively'

The blade velocity coefficients is 0.9 over eaffi4the three rows of blaS": $.r" mass flow rate is

5.75 tonnelhr andthe turbine shaft is 3120 r$ntp'etermine each of the fslto*ing :

i) The blade inlet angles ii) The powei ddveloped iiD The diagfam efficiencY(zo 
mrrm)

' Module-4
Show that for a Pelton wheel maximum hydraulic efficiepCy is given by

1 + K Cos p, ,i .: ' ,,*u*".,,,,. (10 Marks)(tln)** =-l-% ,, 
-.*

In a power statioq*.Pffi wheel producers 15,000ffM_under a head of 350m while running

at 50-0mrn essur$ffQflurUine efficiency of G.84flCoefficient of velocity for nozzle as 0.98 ,

O = O.+O ana btiffi= rcbcity coefficientp^.t&estimate the number of jets , the diameter of
jet and the-+tpngeritial force exerted on tilS$iibkets. Take 0 = 165o. (10 Marks)

,d- 1 ,, -d

o{n,* j". " OR.S 'eu
With";ffieaflsketch, explain the prffii&e and working ,q ncis turbine. (10 Marks)

A dm turbine d.r"lopr f SOb &W under a head ofr6in The turbine.is set 2.5m above the

tail raie level. A vacuum gauge inserted at the tr4sineoutlet records.g*$ection head of 3.2m.

If the efficieney is B5%, ;hat will be the efficiellcy'ot'tne draft tube--hhving inlet diameter of

b.

t to Centrifugal pump :
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10 a:#What is min
starting speedu* d"""''
Write a nffi'e#he following wX

i) Cavitation.

iiD NPSH. tE\

19 Pumps in series an@ittel

(10 Marks)

the
impeller has

backward at 25 ."The velocity of flow is constant at

the head generated. Also
the breadth of the wheel at outlet is

ing speed o{a @ntrifugal pump? Derive an expression for minimum
(10 Marks)

(10 Marks)


