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Note: Thi.s question paper contains two parts A and B.

Part A is compulsory which carries 25 marks. Ansrver all questions in Part A.
Palt B consists of 5 Units. Answer any one full qr-restion f'rom each unit"
Each question carries l0 marks and rnal have a. b. c as sub questions.

PART. A
l.a) Define Viscosity. How it varies with ternperature?
b) What is atmospheric p.ressure, gauge pressure and absolute

relationship hetween them.
c) Explain continui(y equation lor orre dimensional flow.
d) Define stream lerrgth and strear-n tube r,,itl-r neat sketch.
e) What is meant by thickness o1'bound:rry layer?
l) Explain about boundary layer separation.
g) What are classifications of tirrbines'l
h) Explain diflt'ererrt types of Head: irr hl dlaulic ttrrbines.
i) Define specific speed of centrilirgal punrp.
j) - Explain about characteristics cun,es of purnps.

PART-B
2,a) Derive ao:.eQuation for.capillary raise and fall of water.when a glass, tube

immersed 'on it. .:' ,... I '

b) A U- tube is rnade up of two capillaries of bores I .2 mm and 2.4 mm respectively.
The tube is held vertical and partially filled with liquid of surface tension
0.06 N/m and zero contact ansle. If the estimated difference in the level of two
menisci is l5 rnm. Determine the mass density of the liquid.

OR
.l.a) Explain u itlt neat sketch ol thc ltrlltru inu:

i) Sirnple manometers
ii) U tube manometers
iii) Single column manometers.

b) A liquid is compressed in the cl,linder having the volume of- 0.0012 mr at a

volurne 0.01 l9 ,,',t? Assurne lrulk rnodulus of cllstie ity ol' the Iiquid
6.9xl0a N/cm2 L5+51

4.a) State Bernoulli's theorem for steady flow of an incompressible fluid. Derive an

:. :.,
b)

bottom and upper end respectively. The intensity of pressure at the bottom end is
350 kN/m2 and the pressure at the upper end is 100 kN/m2. Determine the
difference in datum head if the rate of flow through the pipe is 60 litres/s. [5+5]
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expressi.on.for Bernoulli'"s theorem from.firs.t principle aql .state the assumptions

600 mm and 400 mm at tn at the



5.a) 250 litres/sec of water is l'lowing in a pipe having a cliameter of 300 m6. If the
pipe is bent by 1350, find tl.re magnitude and direciion of the resultanr force on the
bend. The pressure of the water flowing is 400 kN/m2. Take specific gravity of
\ ater as L

lrt State tltc lnor)telttunt cqttatiorr IJol.r il ill you lrpplr nrun)cntuln eqLration ut.

6 a) Derive the ecluation for heacl loss i. pipes dLre to l'rictiorr.
b) A Pipeline 0.225 rn in dian'ieter and 1580 m long has a slope of I in 200 fbr the
' I'irst 790 rn altd I irr 100 lol tlre rrext 790 rrr. The pressure at the upper end ot rhc

pipeline is 107.91 kPa ancl ar rhe louer end is 5.1.955 kPa. Taking l'=0.0.r1

determining the force exerted by a flowing liquid on a pipe bend?

determine the discharge through the pipe.

[5+-5]

[5+5]

Von Karman rnomenturn integr-al equation.
lrr For the velocity profile given below. state whether rhe boundary la1,er- ha:

OR
l.a) Derive an expression for Drag force on a flat plate due to boundary layer, that is

separated or on the verge of separation or will remain attached with the surface.

[5+5]

8.a) What arc the uses of a draft tube? Describc with ncar skctchcs diftcrcnt types o1'
draft tubes.
A turbine develops 7355 kw under a head of 24.1 nt at 210 rpm. what is its
specific speed? Indicate the type of turbine suitable 1or this purpose. If this turbine
is tested in.".the laboratory where the head of water available is only 7.5 m, lvhat
power will it develop and lr what speed? iS*S]

9.a) What do you understand by the .fl#r.r"r,rtics curves of a turbine? Name rhe
important type of characteristic curve.

b) A turbine is to operate under a head of 25 m at 200 rpnr. The discharge is',: 9 cumec. ,If the efficiency is 907o, determine.the perfolrnance..of the turbine,ulider
a head of 20 merre [5+-5 j

10.a) Define centrifugal pump and erplain the working of a single-stage centrifu-eal
pump with neat sketch.

b) A centrifugal pump is to dischar-ee 0.118 mr/sec at a speed of 1450 r'pm against

. head ol25 in. The impeller dianreter is 250 mm, its width zil outlet is 50 rrtpr ancj
manometer efficiency is lSck. Deternrine the vane angle at the outer periphely of
the impelier. [5+,51
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OR
Explain in detaii the various characteristic curves in the case of-centlifugal pump.
Find the number of pumps required to take water from a deep well under a total
head of 89 m All the plrmps are identical and are runnilrg: at g00 r.p.m. .15s
specific speed of each pu,,,p is given as 25 rvhile the rared ca*pacity oIeach punrp
is 0.16 m 3/s. 
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