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N.B (1) Question No.1 is compulsory d N
(2) Solve any three questions of the remaining questions . f(f:.ﬁg;‘_{;“\'\%
IIII:I l!ﬁ‘;-i
(3) Assume suitable data if required. (;/ %Q%E J .
(4) Draw neat figures. \} N
®
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Q1) Answer any Four 2 20
; ﬁ

a) Derive Dupit’s Equation

b) Show that the diameter of nozzle for maximum -

givenchy d_(afL)m I )

L=Length of the pipe and /- friction Co-eff%;

¢) Write a note on water hammer and@, ntrn nisasures.

d)
e) S,
f) Explam Hydro dynammﬂgr S .;fi and Rough Boundaries.
Q2) a) The difference uf w;t&z‘{e + two reservoirs is § m .They are connected by 10
40 m long pipe - _ﬁg 25 m length the diameter of pipe is 120 mm and
for the remai gfﬂ the diameter is 200 mm . the change in diameter

bemg sud@eﬁﬁ‘mcﬂucharge into lower reservoir .Take /= 0.008.Draw HGL
}5.&#}

b) Tlge :Q@te;;}‘ft vel in the two reserveirs A and B are 104.5 m and 100 m 10

_,-"-:.- ".

: respegtively above the datum. A Pipe joins each to a common point D,where
X ffMirﬂ 13 98.1 kN/m? gauge and height is 83.5 m above datum .Another pipe
'Ffi‘fi,x iil'ib\ﬂ'-llects D to another tank C. What will be the height of water level in C
& -“.f_::?;; assuming the same value of ‘/* for all pipes.
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Take friction co-efficient =0.0075.The diameter of the pipes AD,BD and CD
are 300 mm ;450 mm,600 mm respectively and their lengths are 240 m.270 m

and 300 m respectively,

Q3) a) Poweris to be transmitted hydraulically to an accumulator at a distance of g tﬂ_

km by means of number of 100 mm pipes laid horizontally for which thg%cu—\ A
efficient of friction may be taken as 0.03.The pressure at the accunmhi;or i‘a. '
maintained constant at 6524 kN/m? Determine the minimum numbeﬂnf p}@es '
required to ensure an efficiency of at least 92 % ,when the puwﬁ' deh\eered 18

162 kW. Also determine the maximum power that can be t;ransmﬁ'!tﬂ i s

case,

b) Calculate the discharge in each pipe of the netwurk shou;u in £ rure below by 10
Hardy Cross Method .Take n=2.0 = :

Q4) 5

Wﬂ‘ W" [M2-1]
b) Explaﬁmﬂpogamn of pressure waves. 5

c) F%rf" the Mach number when an aeroplane is flying at 1100 km /hour through 10
_ Naebtill air having a pressure of 7 N/em? and temperature - 5° C .Wind velocity
'*;'- may be taken as zero. Take R=287.14 Jkg K .
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Calculate the pressure, temperature and density of air at stagnation pnmt on ;
the nose of the plane Take k =1 .4 3
Q5) a) Derive Hagen Poiseuille law for flow of viscous fluid in circular pipes.o| %

b) Two parallel plates kept 100 mm apart have laminar flow of oil be weer ..
with a maximum velocity of 1.5 m/s. Calculate:
(i)The discharge per meter width (ii) The shear stress at

viscosity of oil to be 24.5 poise. B .
Q6) ) Explain Prandil’s mixing length theory. Derife jexg v 10

distribution for turbulent flow in smooth pip »
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