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Answer any five questions,

AII questions carry equal marks

l. A rectangular channel rvhich is laid on a bottorn slope of 0.00611 is to carry' 20 m]/s ol
water. Determine the rvidtlr olthe channel rvhen the florv is in critical condition. Take n

as 0.0 I [l 5]

2.a) Derir e rhe equarion lor critical cleptI in tertn: of alterr]are depths.

b) A trapezoidal cl-rannel of the most economical section has a ri'etted perimeter of l6 rn and

depth of flog, of 1 m. if the velocity is i.5 n-r/s, Determine the discharge. [8+7]

3. A spilhvay rnodel is to be built to a geometrically sirnilar scale ol l/50 across a flume ol
60 cm ntidth. Tlre prototytpe is 15 metres high and the maximunr head on it rs expected to

'be I .5tnetres. :

a) What height of inodel ancl what head on tlre model slrould be trsed'l

b) If the floiv over the model at a particular l-read is l2 lrtres per second, u'hat flou'per
rneter lenEh of the prototype is expected? [B+7]

4. For larlinar flow in a pipe the drop in pressure Ap is a function of the pipe length L. its

diarneter D. rnean velocity of florl' V and the d;-natnic viscositl'p. Lrsing Raleigh's

methocl, develop an expression lor A p. [l-5]

5.a) Derive the equatiol tbr the fbrce of irnpact of a fluid jet on a norrnal flat vane moving in

the directiop of.iet arrd the vane velocity is less than jet velocity'.

b) A horizontal .jei of u,ater of 5 cm diameter and velocity 40 m/s is deflected through an

angle of 1350 by a stationary curved vane. Assurning shocliless ancl lrictionless florl'.

dei*errnine the magnitude and clirection of the resultant force on the vane. [8+7]

6.a) A jet of water lrovcs srnoothi) over'the surface ojl a curreci vane. AnaiSse ihe iorcss

o.ilng on the vane and determine the resultant lorce in rttagnitude arld direction. Assltlne

shock Iess florv at entr)' and exit.
b) A jet of diameter lS0rnnr strikes a flat plate normallt' ivith a velocity ol20m/sec. Tlre' 

ptate is moying rvith a velocity ol5m/sec in the direction of the-iet and awav frorn the jet.

ninO' 11 The foice exerted by tlie jet on the plate ii) Work done b1'the iet on the plate per

second. I 8-71

Time:3.hours

7. Drarv a neat diagrarn
equations.

Max. Marks:75

of Kaplan turbine and explairr its ivorking. State impoftant
ll,sl

g. A centrifugal purnp has diarneter of 50 cm and 25 crn. The speed is 1200 rprn. The

irnpeller vanes are set back at an angle of 300 to the outer rirn. The u'idth at outlet is

1,8 clr. Manometric, efficiency .is 72e/o. The constant velocity of flow through the
, :impeller is 2rnis. Deterrnine the vane angle at inlet, rvork done b)'the irnpeller per

' seiond per unit weight of '"vater. ' [1 5]
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