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Note: 'l'his question paper contains two parts A ancl B.
Part A is compulsorv which carries 2-5 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unrt.

. F.ach questign g.p-nies 10 marks..and may have a, b, c as sub questions.

PART. A
(25 Marks)

Explain u,hat is \/apour pressure. t2l
Explain what is manometer. How is it classrfied? t3l
pistinguish'Euiarian and Lagrangian merhod of representing fluid morion. L2)

'iDescribe assumptions and limitations of Bernoulli's theorem. , t3]
What is lneant by laminar and turbulent boundary layer? L2]
Distinguish between miuor and ntinor losses. t3]
What is dil'lerence belween radial l-low and arial llow'in turbo machiner_y? l2l
Explain the geon-retnc sirnilarity in hydraulic ntachiner.1,. t3l
What is slip? , el
Dift-ererrtiaie positive clisplaecrncrrr rrrd lorodyrrumic purnl)s. I3l

PART.B
(50 Nlarks)

2.a) State and explain Newton's law of viscosity with a neat sketch and give examples of its
applicatit"rn.

b) An oil filnr of thickness I .5 mnr is usecl for lubrication between a sqlrare plate of size
0.9 m x0.9 m and an inclined plane having an angle of inclination ?00. The weight of the
square plate is 392.4 N and it slides dorvn the plane rvith a unifornt velociry o1'0.2 rr/s.
Find the dynamic viscosiry o1 the oil. [-5+5]

3.al Discuss thc classil'icrtion of fluids and 3:" ,r. crrrnrple for ench tvpe ol fluid.
b) Calcr-rlate the ctpillary rise in a glass tr-rbe of 3.0 rnnr diameter rvhen irnmersed verticall;,

in (i) rvater. and (ii) mercLlry. Take surface tensions lirr nrercury ancl rvater as 0.0725 N/nr
and 0.52 N/m respectivelf in contact with air. Specil-ic grarity for mercury is given as
13.6. 15+51

4.a) Nalne the different lbrces present iu a tluid llou. For rhe Euler"s equation ol motion.
lvhich forces are taken into consideration?

b) A pipe of diameter 30 cm camies watel' at a i'eiocity of 20 nr/sec. The pressures at the
points A and B are given as 34.335 N/cm'and29.43 N/cm'respectively. While thedatum
head at A and B are 25 m and 28 m, find the loss ot-head between A and B. t5+51
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5.a) What is Euler's equation ofiuoiion. How will you obtain Bemoulli's equation lrom it?
b) ' A 450 reCucing bend is connecteci in a pipe line, the diarneters at the intet ana outtet of

the brend being 40 crn and 20 cm respectively. Find the force exerted b), water on the
bencl if the intensity of pressirle at inlet of bend is 21.58 N/cm2. The rate of flou, of water
is 500 litres/s. t5+51

h.lt t\/hal do -\()u under'\lrrid h1 pipes in:erie:. pipes in prri'allel and eqrriralent pipe'.,
b) A honzontal Venturirneter w'ith inlet and throat diameters 30 cm ancl l5 cm respectively

is used to measure tlte florv of rvater. 'l'he reading of drff'erential manometer connectecl to
inlet and thi'oat is 10 cn-r of mercury. Determine the rate of flow. Talte Cd = 0.98. [5+5]

OR
1.a) Explatn the principle ol Verrturinreter with a ncat sketch. Dcrive the expression f'or the

laie of florv of fluid through it
ir) The rate of flou, ol u,ater through a horizontal pipe is U.,J nrr/s. The clrarneter ot rhe pipe

is sLrddenil, enlarged from 2-50 nrm to 500 mm. The pressure intensity,in the srnaller pipe
is 13.734 N/cmr. Determine: (i) loss of'head cjue to sudcien enlargement. (ii) presiLrre
intensity in tl.re large pipe and (iii) power lost due ro eniargement. t5+51

Detine the telm: irnpact of .jets. Obtarn aniexpiession tbr thi force exerted'.b'y'a jet of
water on a fixed rzertical plate in the direction of the jet.

b) A Pelton ivheel has a mean bucket speed of 3-5 m/s rvith a jet of water flowing at the rate
ol I nri/s under a hencl of 210 m. The buckets cieflect the jer rhrough un unll. of 170".
Calculate the power delivered to the runner and the hydraulic efficiency o1'the turbine.

' , '-Assume co-efficient of velocity as 0.98. :

OR
9.a) Find the expression for the force exerted by the jet on a llat vertical piate mol,rng in the

direction of the jet.

b) A Kaplan turbine rlrnnirr is to be clcsigne-cl to devclop 73-57..5 kW S.P. The nct available
head is l0 rn. Assunre that the specci ratio as 1.8 :rncl flow' ratio 0.6. If thc overall
el'l icienr'1 is JOac "rnd dii.rmcrer ol the hoss ir (t.ui time: thc tlilmctcr.ol thc lLlnnL'1. jilid
the drarneter ol the runner, its speed and specific speed.

[5+5]

[4+;1]

10. A centrifugal pump is to dischar-ee 0.l2mr/s at a speed of 1400 r.p.m.against a heacl of
30 m. The dian']eter and wrdth of the irnpelier at outlet are 25 cm and 5 cm respectively.
If the manometdc efficiency is757o, determine the vane angle at ourlet. t3l

11.a) What do you mean by manometric efficiency, mechanical efficiency and overall
effrciency of a centrifugal pr,rmp.

b) The internal and extei"nal diarneiers of the impeller of a centrilugal pump are 300 mm and
600 nrrtt l-e:specti\1ely^. The punrp is runnins at 1000 r.p.nt. The vane angles at inlet and

. outiet are 20!)and 300 respegtively. The rvater enters the impeller radially, nnd. velociry of
flor,r is cor)stiutt. Detcrtnine the work done by tlre tmpellel per unit ueighr of warer'. l4+-ll
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