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a. Di{ferentiate between Turbop4 ine and Positive displacement machine. (06 Marks)

b. Define Specific speed of tuibite. Obtain and expression"'for the same in terms of power,

c. A turbine model of l:l$davelops 2kw under a h,eadlof 6m at 500rpm. Find the power
developed by the ppbtype under a head of 40m-" Also find the speed of prototype and its
specific speed. Agsume the turbine efficiency.So.remain the same. (06 Ma;rks)
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a. Show that tho,stage efficiency of compres&i$ls
/ar\ 

'I I + I -', Jt*t

P, 
r r_1

n.. q,*r# where P, ipt,pressure , ratio *d. F is polytropic efficiency of
I .*#k -

I r,l r I _, "'*s
l. I A '.+- ::. f.!

compressor 
,*um, 

iri?' . " (10 Marks)
b. A nine stage centrifuggkffiressor has an ,Y:{.[fl, pressure ratio hff9.82. Air enters the

compressor at a pressur&ffilbar and 17 "C. Tfte ttale efficiency is 0+9. betermine
i) Pre - heat t:-:::.,,, =ii)' overa' "T:'ff,{,*t iii) t",,,.1 

" 
efficiencv' 

(r0 Marks)
1*.- v

q:

a. With usual notations and velocity ffi-p$es, derive altemate Euler's turbine equation and

identify the component of energy traftsfer. -.,":a (10 Marks)identify the component of energy traBftr. ,**-,U (10 Marks)
b. The velpffi of steam outflowiff\p a nozzle in a Diiaial turbine is 1200m/s. The nozzle

angle,b$-ine 22 degree. If the'..rrotor blades are ec{ilangular and rotor tangential speed is
aO0dil€ompute i) Thdiltfuiangles ii) - Tangential force on the blade ring

.*,1,i*'Power 

output "tt:. .'yut 
= vr2 andS-'flow rate is lkg/s' (10 Marks)

u::..$,lio- that the deg"rye of reaction for axial fi6ti compressor is

* = y-i ro'q, 
*F*1,l, *h"r" va.ii-axial flow velocity, Fr &p2areblade angles at inlet

2U I tanp, tan$, )
and exit respfutively. .,'"',,," (12 Ma,rks)

b. Air flows intti a stage of an axial flow compressor at 33 "C and 1 atm pressure. The axial
speed of air flow througtr cgi=ttre stage is 110m/s. The compressor is one of the 50% reaction

with syrnmehic inlet an&@$rtlet velocity triangles. The inlet angle being 33o and outlet angle

is 50o. D Compq$p Hbsolute velocity at the rotor inlet, the mean blade speed and the

temperature rise of.the'air in passing through the stage iD Power input per unit mass flow
rate. 

# 
(08 Mtrks)

5 a. What is Cor4pounamg in turbines? With neat sketch, explain velocity compounding and

I of2
(09 Marks)
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b. A single stage impulse turtine has a diameter of 1.5m dhd'aff$fiing at 3000 rpm. The nozzle

angle is 20o. Speed ratio is 0.45. Ratio of relative velddry at the outlet to that at inlet is 0.9.

The outlet angle of the blade is 3o less that inlet3@o,i Steam flow rate is 6kg/s. Draw the

velocity diagrims and find the following : i) vaoeity of whirl ii) Axial thrust

iii) Blade angles iv) Power developed. .,,v)*,' Stage efficiency. 
,,'i,,, 

(ll Marks)

6 a. Show that the maximum blade efficiency,:&i:'#'bingle stage impulse tqffi" is given by

(ru),n*: cos2 cx,r. ";:=# (07 Marks)

b. In a Curtis stage with two rows of moving blades, the rotor are equiangular. The first rotor

has angle of 29o each while r""orr$"io-,to[ has angle of 32" eachq'lfhe velocity of steam at the

exit of nozzle is 530m/s and ttrqsla& coefficients are 0.9 in the'first, 0-95 in the stator and

in the second rotor. If the absp'lTl#Irclocity at the stage exit shotrld be axial , find
i) Mean blade speed 

6,1 ,.iff' The rotor efficieny5., iii) The power output for a flow
(13 Marks)rate of 32kgls. 

{
7 a. Show that for a Pelton l$fu6e1 turbine the maximum efficiency is given by

1'l--- = 
I + Co 

-cos F' 
, where B2 is runner tip arigle. (10 Marks),tlffi 

2, 
rL-- -.-- r e

b. A double Jet',Pe,lton - wheel is required t@m"erate 7500 kw when the available head at the

base of thdliro zzle is400m. The Jej is defleJied through 165o and relative velocity of the Jet

is redus,fftpr i5% it.p.*sing over tlihMrckets..Determine . 
diameter of each Jet

ii) Fo&l flow iii) Force e.xtr-r#by the jets in the uasiEhtial direction.

Assume Generator efficiency is 95% , Io: 80oA , Sffimtio :0.47. . . (10 Marks)

8 a. Define the following term"s",,f,,if!r respect to Hydraulio turUine : 
,,:i) Gross head and effecti'#lHead ii) Hydrafl.ta,iffrciency iii) Volumetric efficiency

irr) Mechanical efficien'dj.' v) Overa,l'l-fficiency. _,, !, (10 Marks)

b. An inward flow reaction turbine with radigl@clarge with ano,, ll efficiency of 80% is

required to developll47 kw The head !9,,.8q.,Perifheral velo,fiiiry,bfthe wheel is 0.96 JGH ,

the radial 
""to8,iry 

f the flow is O.3ffffi. The wheel is to make 150 RPM and the

hydraulic*losses in the turbine arpu22a/o"bfthe available rgy. Determine
i) The..,.,,ailgle of the guide bladU9.ginlet ii) T$.frp-wheel vane angleat inlet
iii) Tfie-iliameter of the whgCl !-; ' ir) The'width of the wheel at inlet. (10 Marks)

*.
9 a. {haf,is Minimum Startrr-ig$iteed? Derive a_&#,p.resslon forminimum starting speed of a

-ierrtrifugal pump. - ', (07 Marks)

btiwith neat sketch, explhin Centrifugal purrffi.frr i) Series ii) Parallel. (05 Marks)

&*=,,.A centrifugal p"rqd-t. its impedr aiarrr€ier 30cm and a constant area of flow 210cm2. The

pump runs at.-144ffRPM and deliUore,g0 LPS against a head of 25m. If there is no whirl
velocity at6il@ compute the..'ii,sd,rin pressure head across the impeller and hydraulic

efficiency ofp*r.rp. The vanes at exit are bent back at 22 with respect to tangential speed.ry' 
*;r,o*' 

(08 Marks)

10 a. Derive an expression fo:"$iQ characteristics curve for a centrifugal pump. Discuss the H-Q
curve for the forward, rdtf,iOl and backward curved vanes. (10 Marks)

b. A centrifugal pump delivers 1800 tpm against a total head of 20m. Its speed is 1450 RPM,

inner and outer diailrcter of the impeller are 120mm and 240mm respectively and diameter
of suction an(,r(lglivery pipe are both 120mm. Determine the blade angles 0r & B, if the

water enters radieally. Also find the power required to drive the pump. (10 Marks)
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