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(2) Solve amy three questions of the remaining questions .
(3) Assume suitable data if required.

(4) Draw neat figures.

Answer any Four out of the following.
" Derive Darcy’s Weisbach equation for calculating loss of head due to ﬁuctfm] in pipe.
Wntn a note on water hammer and control measures.
Deﬁ:ne mach number and state its significance in compressible fluid flow.
Explain kinetic energy correction factor and momentum correction factor. -
Differentiate between viscous and turbulent flow.
- A pfpc'-lﬂﬁ mm in diameter and 40 m long conveys wafér at a welnéibf\q’ TSB m/s. If
- the central 20 m lcngtl‘i is replaced by a 200 mm diameter pipe, find \@ savings in head

loss.Assiime that the change in section are sudden. Take ca-efﬁ{:@ of friction as 0.01 -

and co-efficient of con‘lractian Ce=0.62 : _QE_?'-

D¢nv¢ an expression for ﬂquwalcnt size of pipe to rep!m € pipe in series, A piping
syﬂtem-mnslst of three plpEE arranged in series . The len@is of the pipes are 1000 m,800
m and 3{]9 m and'the diameters are 500 mm,400 @Mand 300 mm respectively when
they are’ connected in series. These pipes are tr% replacad b}f a single pipe of length
2100 o m. Find the diameter of single pipe. :

A horizontal pipe 4000 m long supplies Wlier to 2 nyﬂraulm machine through a- 200 mm
diameter pipe. Find ﬂ'tr.: maximum pﬂﬁ? transmitted if the pressure at inlet to the pipe is
8000 k_]’a. Take /=0.007

Two ;'-Séurmirs; having a diffi m elevation of 15 m, arc connected by a 200 mm

diameter syphon. The-leng#yof the syphon is 400 m:and the summit is 3 m above the
water levei in the uppmféscwoin The length of the pipe from upper reservoir to summit

is 120 m. If the ﬂ?\ icient of friction is 0.005, determine discharge through siphon and

* pressure at the himit. Neglect minor losses.
Crude oil of inematic viscosity 2.25 stoke flows through a 20 cm diameter pipe ,the rate
of flow be¥ig 15 lit/sec. Find the type of flow.
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Q 4) a) Calculate the discharge distribution in the netwark-shown below. The head loss by in a -
pipe is given by he= rQ"* The values of r for various pipes and also the inflows or

outflows are given in table .
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b) A supersonic plane flies at 2000 km/hr at an altitude of 9 km ﬁbﬂ%ﬁ?ﬂﬂﬁ level in standard. 1
atmosphere.If the pressure and density of air at this altitude gRestated to be .30 kN/m?
absolute and 0.45 kg/m’make calculations for the presmt&mpﬂmtlm and dengity at. -
stagnation point on the nose of the plane. Take R=287 J & 1=1.4, 3 s _
Q5). &) Derivean expression for mean velocity for laminar @\&W&,n fixed parallel plaﬂ:s i
b) il of specific gravity 0.82 is pumped through a-fierizontal pipeline 150 mm in diameter I
and 3 km long at the rate of 0.015 m’/s.The 5’@;’ has an efficiency of 68 % and requires
7.5 kKW fo pump.the oil. (i) What is thc_dwﬁiic'ﬁsmsity sl
(i) Is the flow Lamninar? \S\Q = 2
Q&6) a) Derive Universal Velocity distﬁhﬁ equation for turbulent flow . o | {
b) In apipe of diameter 300 mif».ﬁ centre-line velocity and the velocity at 2 point 100 mm A

from center, as measured g pitot. tube ,are 2.4 m/s and 2.0 ms respectively. Assuining
the flow-in the pipe to @ﬁurhul-::ﬂt J$ind : (i) Discharge through the pipe, (if) Co-efficient |
of friction and {ii’ik%:ght of roughness projections. . -
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