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Note: Answer any FIVE full questions,

respectively. If the protot$p$;$irmp has to work aga{Bst a head of 25m, determine its

'E futt westionffiMflch modute.

working speed, the porge6rdqtflired to drive it and *ffiffiatio of the flow rates handled by the
two pumps ffi}'s nn #;:;- (08 Marks)

,::, m, s .?

Show t\3.t, e,i,,,. of an axial flg,y 
P** 

with deg#ffiMf reaction = ll4, the relationship of

bladffiP 'IJ' to ausoluteWe ity at rotor *lryff,' should b. 
+ 

= 2.oro . where 'o'
-."d i;::,- ** " i.d

is nozzle angle at inletr,rc"%E q (08 Marks)

{single stale'axial flguffilower with no'ilei guide vanes, operates at 3600RPM. The tip

_dei+ l$.r(l lll'lu tll<llllgLl
"\f'stage is 0.45kg/

dDlower wltn rlo_.lIuet guloe vanes, operates at Jouur(rNr. rne tlp
rotors are 20cffi6 d l2.Scmrespectively. The air flow through the

the passage,thrffifh the rotor ;Q*#*he mean diameter. Assuming standard atmospheric
conditions, ffiant axial veloc*y=fd no losses in the rotor. Compare i) The power input in
kW ii) D fee of reaction. '*o* (08 Marks)

5 a. Define degree of reac
Module-3

that moving blades and final blades should have the same
(08 Marks)shape for a 50o/o

b. Following data re.pr$to a De Laval steam turbine having equiangular blades;

Blade speed = 2Ornls, Blade velocity co-efficient = 0.85, Mass flow rate of steam : 3kg/s,
Absolute velo$g1 f steam at exit from stage = 90m/s, Angle of absolute velocity of steam at

exit from stage*frith tangent of wheel = 75"., Determine i) The blade angle ii) The nozzle
angle 4*Absolute velocity of steam at inlet iv) Power developed. (08 Marks)

tor2

fl .*:,::.. :::'

Gffiffi

nnffii*fft ffiI a. Distinguish between a Turbo Machi4e affie% positive displacement.maahine. (06 Marks): __ _ _ _b. Define the specific speed of a turh[$e.i \ = (02 Marks)

c. A one-fifth scale model of q.$&p'was tested in a tpbffi&ry at 1000rpm. The head

developed and the power inkllq the best efficiency poifls$qrudre found to be 8m and 30kW

*.+;;r,ry OR #2 a. Define Mach npuiHffiand explain with neatffitch: i) The subsonic flow ii) Sonic flow of
a compressible fiSd. *ffi (08 Marks)

b. An air cofr-Frg$sdr has eightstages of bffful pressure ratio 1.3. The flow rate through the

compres--sofupd its overall efficiengy are 45kgls and 80% respectively. If the conditions of
air at eftry.are 1 bar and 35"C d6$fu1ine: i) State of airfficompressor exit ii) Polytropic
effie{wqh/ iii) Stage efficiency--o, ==.- 

' (08 Marks)
-; '5 *"

.+ " Module-2 .= 
. 

- 
*' *\

3 a. Derive head-capacity reffiffiif,ip Or r."t.it gal-pump and explajn ttp bffect of discharge

angle on it. " \". *SF % (08 Marks)

b. At a 50o/o reaction sta$Effiial flow turbineffi&mean blade digmeter is 60cm. The maximum
utilization factorjs G9, steam flow ratfftfu$Okg/s. Calcul$Mrc inlet and outlet absolute
velocities and pffi developed if the;peSHs 2000 rpm. e-NF (08 Marks)

#=i'. _.ffibR *"*' 
"

xfu q4

4 a. Show that ea,* of an axial flqw iffiHine with deg#ffi#f reaction = ll4, the relationship of
{ e & \ TT 

^
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6a.

b.

7 a. Explain the working of Francis

b. Determine the Power given

s-hould be thpsfraft power? 
..!.u 

q ;$ #.* (08 Marks)
\ " :"*

rruuine tangential u.lo-.ity.d@m;; The net head on thH*turbine is 50m and discharge

through the jet water is 0.03pW. The side clearance4rngfre is 15o and take Cv : 0.975. Find

aho tf,e manometric effidSgiy. " ry '" (08 N{arks)

&"W Sk*k
),& OR "-r

g a. Derive u, .*rr-.rfffor maximum efniie,npy"'%r tn pelton wheel giving the relationship

between the ie&ee.H and bucket speed. e* 
- tr (08 Marks)

b. The externai-a6.i%t.*al diameteis of fui irilward flow reaction turbine are l.2m and 0.6m

respectlvpfu*pfre head on the turbine*is22m and velocity of flow through the runner is

consta;rt-mdtqual to 2.5mls. The_gilude blade angle is giy6pn as 10o and the runner vanes are

radiadt irrt.t.'tf the discharge{-guttet is radiat detennine : i) The speed of the turbine

if Thffine angle at outlet of theThnner iii) HyS.qS effrciency. d\ (08 Marks)

. w klfu ,,@,
'=.* 'ltrf^rl"Io-(ku dF .fl;\.-# Modute-SklH ,#-?F

9 a. Derive an expressio" qm=tlb minimum spe.fufof;Sflarting a centrifl.p_afnumn. (08 Marks)

h A three stasJ centrifusTl4umo has impeil8#40bm in diameter afid 2cm wide at outlet' Theb. A three stage centrifupaPirump has impeffieffi0cm tn dtametgafl<lZcmwrde at outlet. lne

vanes area curved babk at the outlet at 45:'ant 19du:g the cii'Cuttrferential area by l0%. The

manometric Wreh;y is 90% u"ffi-ioroall effrciedffiii 991:, 
Determine ,1..l:u9manometric effihcv is 90% an{6g}ftjoverall effrcieriffii's 80%. Determine the head

generated Uy.tne bu.p when ruffitat l000rpnr,.de\{vering 50 litres per second. What
ih.'rrlrl he fha oi{'rft t'tnwer? q # ''*-" (08 Marks)

,t)vith a neat sketch ,,*k. (08 Marks)

I of water to the {u#ry'bf a pelton wheel which is
The net head on thH*turbine is 50m and discharge

A, *'\* -' "
,i

+qesu*:., l4& Tf r a{sss

"K fi' OR ,H

a. wit*ffii sketch, explainffiiipWi6 coemcient arf, slip10 a. Wtffffit sketch, explainffiip-,Klip coefficient arf, slip factor. (06 Marks)

b. "F*dain 
phenomenon offfiins. **"',], (02 Marks)

c-.,eryAn axial flow comp{ps$oit"has the follow=1pg data:

g$Entry conditions q* 8-p and 20oC * *gffintry conditions.;
*'Degree of reactiol

Entry conditions etbJ* and 20oC 
-rF

Degree of reactio*r :,50Yo

Mean blade rin$iameter : 36cm ' '*
Rotationalffipbed : l8000rPm "#i"i

Blade angle%t'rotor and statorpxit : 65o

Axial velocity: 180m/s . &
Mechanical effrcient : ,ffi9/
Find: i) Blade angle atffi5r and stator inlet ii) Power required. (08 Marks)
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