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Note: Answer any FIVEfull questions, choosiig ONE full questionfrom,each module.
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Define Specific speed of turbine aqdtfolive an expression 
"t,!l:t 

O. speed ot,u.?i1.*"rur,
,:::"",S i. o*r .,lCi::rrr lir

Differentiate the turbomachinepadfu6sitive displacement mathine. (06 Marks)

A turbine model of 1 : 10 Pq*#b s 2kW under a head of 6m at 500 rpm. Find the power
developed by the prototype'u{ldbr a head of 40mt. Also,,,find the speed of prototype and its

specific speed. Assume,,,l{.pe efficiency remain,same:for model and prototype. (07 Marks)

2 a. Show that the stagggffrciency of expansion prooess in multistage turbine is
ls-l )

l_frtTl
b. A ninp*iaS'rycentritugal c^o.Tpre*yr:.-tll.l.overall plff;*. ratio of 2.82. Ak enters the

comp.rtoso-at a pressure of 1 ba($ffifl17'C. The stage e$lency is ! 9. Determine

r) Pfdfieat factor ii) Ovekl'Fdfficiency iii) .iPffiropic effrciency. (10 Marks)

Module-2
3 a. Derive the Euler's trgHIPS equation in tenrrs'',,,of velocity coryOhents and state the

assumptions. "_ \ (10 Marks)

b. At a stage of an impulse the mean bla{e},&ameter is 0.7I.q its rotational speed being

3500rpm. The absoJute velocity of fluid*dittharging from,rlo le inclined at 20o to the plane

of the wheel rp*J{,"Vr. If the utilizafion frctor is 0.9 andth,telative velocity at rotor exit is
0.9 times thatffie inlet, find ttre 

ffiE1 
iihd exit rotor angle. (10 Marks)

OR
4 a. With uSiidl*notation shown fhat,the degree of react'ion for an axial flow compressor is given

\/ r ti
by R = Jj. (cotpr + cogC,J$ffaw the velocity tiiangles at inlet and outlet. Vu : axial flow' 2U ',-

,- 
ggpcity, fu & p, a-re,the blade angles it inlet and exit respectively and U is the blade

i'-,.,.''Y€locity. _!* : (l2Marks)

ii=,..,'A centrifugal prtgjlt,f 1.5m diarqqter.:runs at2l0 rpm and pumps 1800 lit of water per

second. Theg"ar*iS.'are set bac\,ryith an angle of 25o at exit. Assuming radial entry and

velocity of ft$.Mtroughout is,flSrys. Determine the power required to drive the pump. If
the manorffihic efficiency of the f,u*p is 650/o, find the average lift of the pump. (08 Marks)

*ftk" Module-3
^ 

t\L

What is Compoundingffi@,fteam turbines? Explain i) Velocity compounding ii) Pressure
^^---^---l:-- qr!' /1 fl lVforlzscompounding. (10 Marks)

Steam issuin! froqr a#nozzle to a Delaval turbine with a velocity of 1000 m/s. The nozzle is

20o , the meaffiaAe speed is 400m/s. The blades are symmetrical , the mass flow
rate= 1000k8,{q#r*friction factor = 0.8 , Nozzle effrciency = 0.95. Calculate

1) B1ade angle 
* ii) Axial thrust iii) "Power developed ii, Blade efficiency

iv) Stage efficiency.
i .,.:,,,. .l
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(10 Marks)
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*fl':...,ooR ""iWa. Differentiate the Impulse and reaction steam turbine. , k": (06 Marks)

b, In a Curtis stage with two rows of moving blades, t|&olpHangles are equal. The first rotor

has angle of 29o each while the second rotor has anfl*Uof 32o each. The velocity of steam at

the exii of the nozzle is 530 m/s and the blade.,,,:,q7pffi'tient are 0.9 in the first , 0.95 in the

stator and in the second rotor. If the absolute ye[qojty at the stage exit should be axial, find

i) Mean blade speed ii) The rotor efficiBnCy iii) Power output if flow rate of water

is 32kg/s. . . 
r'r!':"::::" (14 Marks)

Module-4
7 a. Show that for a Pelton wheel turbinre'iiiaximum hydraulic effieiendy is given by

Tlmax = ,Lfte, where 
"r:U,ilnand 

Fz is exit blade angle. (10 Nlarks)

b. A double Jet Pelton wheel'is kequired to generate 7$00 
^when.the 

available head at the

base of the nozzle is 400-m$he Jet is deflected thrp,r*,&1650 andthe relative velocity of the

Jet is reduced by ts'lqliq#a3sing over the bucketsffi$termine i) Diameter of each Jet

ii) Total flow ,s. # Forie exerted by the-.idts in the tangential directions. Assume

generator effrcienffi 95o/o and overall effyien& is 80% and speed ratio is 0.47. (10 Marks)

OR
8 a. With a rqAthe-matical expression define.phe following related to turbine :

r) Hydfughc effrciency ii) Ms,,c,,bpnical efficiency ,=,,,iii) Overall efficiency
iv) $pilnrEtric efficiency v), ffiSi Tq.ry{tle-trffi. (10 Marks)

b. In a Friiicis turbine , the dischaiffis radial, the blade sflbed at inlet = J5 m/s. At the inlet

tangential component of velocity = 1Sm/s. The ra{.ft,ffi city of flow,,i}l;ppnstalt and equal

to2.5mls. Water flows at.t@rate of 0.8m'/s. T$re ui,illzation factorisl.0l'82. Find

i) Euler's head ir) P,pl*ui developed iii) ."tnlet blade angle iv) Degree of reaction

"i Draw the velociiy tiiailgles. 
- 

*-- ,., ,, 
* 

.:,::. 'd (10 Marks)

--;'i: F ! :::,," ,, MpiX.rile-sg a. What is Minimum Starting Speed?Dlfive an expressionfor'iirinimum starting tr.if; 
Marks)

b. Explain the following with respest #ientritugal nurtrp : i) Cavitation ii) NpSH

iiry Slip,.'"aild slip coefficient';',q *,:: *; (06 Marks)

c. A ceh gal pump has an imp$ller diameter ofJ5Cm and width of 7.5cm at exit. It delivers

120,titL of water against,a liEad of 24m at ffiO rpm. Assuming the vane blocks the area of

,-fl,,,p',y by 5% and hydraulic"efficiency 010."85, Estimate the vane angle at exit. Also calculate

,ff torque exerted b$t&e driving snlt 
;fffifmechanical 

efficiency is95Yo. (08 Marks)

".h$" " OR
10 a. Show that- the:.nressure rise in*tHimpeller of a centrifugal pump when the frictional and

other losses in the impeller are neglected is, where

Vn and Vr, are flow veloo,itiei , 0z is exit blade angle. (10 Marks)

b. A CF pump delivers 180tr{pm against a total head of 20m. Its speed is 1450 rpm, inner and

outer diameter of the mp-ller are 120mm and 240mm respectively and diameter of section

and delivery pipe are,,both 120mm. Determine the blade angels Pr and p2 if the water enters

radically. Also f,rnd,;the power required to drive the pump.
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(10 Marks)


