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INSTRUCTION TO CAND.IDATES :

TWO marks ea.h.
2. SECTION-B conlains FIVE questions carying FIVE marks each

stxdents has to attempt any FOUR questlons.
3- SECTION-C cont.ins THREE questaons ca ying TEN marks each

students has to attempt any TWO questions

r. sEcTloN-A is colitpulsoRY @nsisting of TEN questions carvinq A Kaplan turbhe develops 2464?6 kW power al 39 m head. Assuming
sleed ralio ol2. ilos..tio 0.6, dia ofloss equal to 0.35 limes diameter
olrunner and n of907q find dia and speed ollurbi.e.

F.oD the lirst princjplcs shorv thal lhe $ork saved aglins1 hiction in
delive4 pile 01a single acdng reciprocating pump, by fittine an air vcssel

is 84.8% \hat is the purpose oflfling an .ir vcsscl nr a reciprocating

'lhe dianrctcr 01. a cenLriiugal pump at inlet and outlet are 30 cm and

60 c,n rcspcctivelr. Find the minimuD sLiuting spccd olpunrP ifil $orks
against a hcad o1 30 tu.

SECIION.C

A sinelc acting retiprocating pump has a bore of 15 cm ahd a stroke ol'

.10 cm. Ihe suction pipe has a di of 10 cm md is nt1ed u'iih an !e$el.
Iind rale offlorv inro or lrom dirvesscl at 0 = 30' and 90". Also fild
oan[ rgle at which rhcre n no 0oq into or lion air ve$cl. The PUop

Sfr]'TION-A

(aj Why k cun€d phle prefcrrcd over llal plate in hJdraulic tubihes ?

(b) \\ rite Eulc.cquation l.or €nergy transftr in hlrbo nachi.cs.

(c) llorv $ould you calculate ntrdber ofbuckets in Pelton turbinc ?

(d) \rrat is dre dilTerencc beh,een Kapl.o a.d p,opeller lubine ?

(e) what is the tunction of surse Tank ?

(1) Deline manomekic efflciencr.

G) What is the tundioi ofai^esel in a rccipmcating punp ?

(h) Dcline specific speed ofturbine and Nrile its units.

(i) Why numbo orblades in KaPIan lurbi',e is less ,
O Which turbine is prelered lo! ovcrload md part load oreration ?

SECTTON-B

2. A Frdcis lorbine is desigDed to have runDer dia ol3 m opc.ating al

300 rpm nnder a head of4i m with olerall I ol 82% 10 gcncrate

6.75 MW. Before starting the manufactlring, testing is 10 be madc on

nodcl lJ\iie rrlc rdLio ol I 'rrder 
l<rl ol n,1. n'errc. lrnd spe"d.'8

discharsc md pow* ol model.
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Lo$cs in a Pelton turbine mar bc modelled N bclow :

L.oss due 10 bucket liiclioD and shock = K, iv !)'?/2 s: los due 10

LFJflrg t clUn Ln l uirJaEc lo '- l\- _, 
uhere V anr " arc je' onJ

bucket vclocib, Kj and K, de constants.

Show that thc rnax. I ot l'elton nrbine occus

\llere 0 is buckct angle .t outlet.

runs at 120 rpn and the piston has S.H.M

DefiDe specirc spccd ola cenlrihe.l pumP and de !e an ex!rcssio.n

) Sholv ihal Pelton Turbnr. is a lo$ specirc spced tu$l.e

riG shon no1es or (,ny t*o) l

(d Ca-rcitation in Hydraulic naclincs

(b) Dife;ntial Accmulator

(c) Desi$ olFrancis turbinc
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