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I N S T R U C T I O N  T O  C A N D I D A T E S  :
1 .  S E C T I O I I - A  i s  C O T V I P U L S O R Y  c o n s i s t i n g  o f  T E N  q u e s t i o n s  c a r r y i n g  T W O  r n a r k s

e a c  h .
2 .  S E C T I O N - B  c o n t a i n s  F I V E  q u e s t i o n s  c a r r y i n g  F I V E  m a r k s  e a c h  a n d  s t u d e n t s

h a v e  t o  a t t e m p t  a n y  F O U R  q u e s t i o n s .
3 .  S E C T I O N - C  c o n t a i n s  T H R E E  q u e s t i o n s  c a r r y i n g  T E N  r n a r k s  e a c h  a n d  s t u d e n t s

h a v e  t o  a t t e m p t  a n y  T W O  q u e s t i o n s ,

SECTION-A

Write briefly :

(a) Define impulse momentum equation.

(b) What is the Function spear in Pelton turbine'?

(c) State'applications of Kaplan turbine.

(d) Define Pascal's law.

(e) Define specific speeC of purnp and ri,rite its expression.

(f) Define slip in relation to pumps.

(g) What are positive displacernent pumps?

(h) Define utility of Surge tank.

(i) How can Cavitation be prevented in turbines?

0) Sthy Jet primps have been phased out'/
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2.

SECIION-B

Derive Euler's equation for energy conversion throtrgh hvclrodynarric r ' ,r tpr.

Deril'e an expressiort tbr efliciency and maximum eftlciency of Pe lton lLubine.

Explain the ftrnction of draft tube with a neat sketch. Defrne rts eff icienc1,. What is the
maximttm lirnit of totalangle of divergence of draft tube and rvhr , Why is the draft tube
not used with Pelton turbine'/

Tes tonapumpmode l  i nd i ca teacav i t a t i onpa r lme te rG . :0 .10 . , , r  i r o r r r o l ogoL rsL rn i t i s t o
instai led at a location r lhere atmospheric presslrre:0.9i bar unci r rooLrr pr"rru.. = 0.035
bar absolute and is to pump r.vater against a head of 25m. \\ liar ii the maximum
perrnissible suction head?

Explain with neat sketch the construction and working ol 'a l- ly,drarrlrc prrn.

SECTION-C

A centri fugal pump impeller havii tg outer and inner cl iameters i , l '4g()nrm and 240mm
respectively is running at 100 r.p.nx. The rate of f lorv t lrroLrgh purnp is 0.0576m3/s and
velocity of f lorv is constant and equal to 2.4m/s. The cl iarnett,rs o1't ire suction ancl
delivery pipes ai 'e 18Omn-r and i20rnm respectivelv and suction ,rrd i iel ivery heads are
6.2m(abs.) and 30.2m of water respectively. lf the po\\'er lequire,i to rJrive the pump is
23.3kW and outlet vane angle is 45o, determine :

i) inlet vane angle

ii) the overall etficiency

i i i )  manometr ic  e l ' l ' i c  ier rcv

What is negative sl ip in Reciprocating pump? Explain rvith sketchcs rhe t lnction of an air.
vessel in a reciprocating pump.

A Francis turbine strpplied throrrgh a 6m diameter penstock has fol l()wing specif ications :
output of instal lat ion : 63500kw, Flow : 117 m3is, speed 150 i.p.m., hydraulic
efficiency : 92o/o, mean diameter of turbine at entrv -= 4m, ,,,.on 6lu,l. treigttt at
entry: 1m, entr,v diameter of draft tube:4.2m, veiocitv in tai l  ra(( j  :  2.4inls. The static
pressure head in the penstock measured just befbre entrv to rurnner rs 57.4 rr, the point of
measurement is 3m above tai l  race level. The loss in drafi  tube is cquivalent to 30% of
the velocity head at entry to it. The exit plane of the runner is 2m above tail race level.
and flow ieaves the rumer without swirl. Determine :

i) overall efficiencl,

ii) direction of flolv relative to runner shaft

iii) pressure head at entry to draft tube.
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