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PART-A d

b. Defure Unit quantities in tq#qm#hines and obtain expres'Sioh for them. (^08 Marks)
, 

^ 
1 -1. 1,-- :- ----l--,- -$rP--J ^f an ---^1^-- -1 ann -@:.-^^ mr-^ l:,-l^---- :- ra--^3/d rf11-^

;t of Reynolds nUgffi..o
and obtain expre$iofu fc

I a. Define Turbomachines. ExplaffiWffect of Reynolds nffig:on it. (06 Marks)

(08 Marks)

c. A turbine is to operate unddr ffiead of 30 meters at fo00 frm. The discharge is 12m'lS. If the
effrciency is 85%, detffie the performance of ths.tutbirre under a head of 50 meters.

:;:"'rtlr-.,*,," flffiY /O6Mqrks)
ll: - F, \-

*.'itfu..*.' fl@Y (06 Marks)%e# %l
-!o' #'* ^Obtain the relaJiffiietween stage efficienq aYid overall efficiency for expansion process

and compare t{iffiff* ^W 
(12 Marks)

Define fo"lftf;4ltreffrciency and stage @ibncy for a cornpression and expansion process.

,..S,+# .e (osMarks)

,r*-tu.dile.i*',3 a. Obtmi&A €rnate form of Euler;affine equation with.qlocity triangle. (06 Marks)
b. Calffifte the absolute velocitiercffidpowei develope$ffia 50%rcaition stage axial turbine

if the mean blade diameter is 50fm. the maximqryffiation factotffi#OX and steam flow
rateis l0kg/s. -ffi' ,.-: . { (o8Marks)rate is l0kg/s.

c. Write the velocity triapffifor the fo
i) Blades are radial at"inlet and dis,

*#=.i:rt d**:: . ";?-
cases With conditions : *,,

Time: 3 hrs. Max. Marks:100

b. In a single stage*,im$trlse turbine , the diameter of the blade ring is I meter and speed is

3000 rpm. fhpq$hrn is issued from a nozzle at 300m/s and the nozzle angle is 20o. The
blades are e$li*-rg$ular. If the loss of relative velocity at outlet is 19% to that of inlet. Find
the power dpvelbped in the blading when fhe Axial thrust on the blades is 90N. (10 Marks)
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Note: Answer any FIVE full questions, sffiffi atleast TWO ,u"ffiVom each part.' j*ry' '" &#\

i) Blades are radial atYidlet and discharge%,#ptlial at outlet r a4urbine.
ii) Discharge is$.xidl at inlet and blad fladial at outletw@W (06 Marks)

*fu * ''*'* ffiv
a. In an inwardd$s#radial hydrauliqdfuiruide , degree of reabtion is 'R' and utilization factor

'e'. If the v.eio{ity of flow is cffirit and non w}.i{fl 
.donrponent 

at outlet, show that the

inlet Nozzle%ngle 'cr1', is givcft$y *ry
, S; 

*t6:R) 
- d %.e **#ry *,,,=ffi;ffi{. -fuW -W (roMarks)

v tr- €/
Jfl .J*a*i: ""* *l+

b*ffiow thatU/v=11*"o;, crr for - mffi.[ilnow turbine with maximum utilization for a
\, / 't "'r.Y* k#W% 

-
g*:",\o ,..,$ +#f

ffi a.grr. ofreacticifl R*' y4. Where*Udu Blade speed ;

Vr = Abs;ffiM$tcitv of nzO#W i o,r:Guide blade angle at inlet. (10 Marks)

.%3 jlq PART-B

a. Prove that for a Parpffi reaction turbine velocity triangles are syrnmetrical when the
degree of reaction is 50i$d (10 Marks)
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a. A Kaplan turbine is to be designed to develop 3000 l&trhIBp. The net available head is 10

meters. If speed ratio : 1.8 , Flow ratio : 0.6 , ffiriII effrciency : 70o/o and the ratio of
diameter oi rur,ner to diameter of boss is 2.&Fid[ the diameter of runner, speed and

specific speed. # \ (10 Marks)

b. OUtuin an expression for power given to runaffirnd hydraulic efficiengy in Pelton yl:._t. - ,

7

)r%fld nyorauflc efllclen9y ln relron wneer.
s dffifu (10 Marks)

d.s]fl#%Y' d"$\
a. Explain Manometric head in centrifogaffimp with equations. * .* ^ (06 

\frt<s).
for pressure rise fu aS impeller of a centrifugalb. With usual notations, obtain an qfuffision for pressure rise ip att impe

*1 
'$** .*W (to Marks)

hioa tn rnrmber of pump reffitf to take water from lfo@Bp well under a total head of
100 meters. All pumpr ar. ffiul and are running at l$0flrpm. The specific speed of each

pump is 30 and the ratefuapaffirty of each pump is kk'/s. (04 Marks)

..esu Y ,' .. \*
8 a. Obtain an expressionffiessure ratio in a centrffil compressor. (10 Marks)

b. Air at a temper4ffio?1gOf flows in a *centrifugal compressor running at 20000 rpm.

Slip factor = bffi,effisentropic efficiencyffifo75 , Outer diameter of blade tip = 596-*.
Aszume absplffielocities are same. Cgfgilete

I fempffiSrise of air in compressoflJ ii) The static pressure ratio.

farc ffi035 kJ/kg K &* @ (10 Marks)
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