& Ahorizontal pipeline 40 m long is connected to a water tank at one end and discharges
freely into the atmosphere at the other end. For the first 25 m of its length from the
tank, the pipe is 150 mm diameter and its diameter is suddenly enlarged to 300 mm.
The height of water in the tank is 8 m above the centre of the pipe. Considering all the

losses determine the rate of flow. Take the coefficient of friction f=0.01 for both
sections. Refer Fig. 2.
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8. The force required to tow a 1:30 scale madel of a motorboat in a lake at a speed of 2 m/sec

u,ﬁ N. Assuming that the viscous resistance due to water and air is negligible in
- eon with the wave resistance, calculate the corresponding speed of the prototype
>- . l.-wl:aﬂy similar conditions. What would be the force required to propel the
prototype at that velocity in the same lake?

ked bed of spherical particles of diameter 50 um and density 4000 kg/m® is
J.m air at 870°C and pressure 2.76 x10° N/m?. The packed bed density is

S wmherﬁufat air velocity is 0.3 m/sec. Calculate pressure drop using

aquation. Viscosity of air 1.81x 107% kg/m sec.
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General Instructions:

a) Assume necessary and appropriate data if required

b) Moody chartis permitted

Answer ALL Questions

(10 X 10 = 100 Marks)
1. A square metal plate 1.8 m side and 1.8 mm thick weighing 60 N is to be lifted through
a vertical gap of 30 mm of infinite extent. The oil in the gap has a specific gravity of
0.95 and a viscosity of 3 N.sec/m?. If the metal plate is to be lifted at a constant speed

of 0.12 m/sec, find the force and power required.

& Consider a double-fluid manometer attached to an air pipe shown in Fig.1. If the
specific gravity of one fluid is 13.55, determine the specific gravity of the other fluid
for the indicated absolute pressure of air. Consider the atmospheric pressure to be

100 kPa.
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velocity potential function {¢) is given by an ex pression
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(i) Find the velocity components in x and y direction

(i) - Show that ¢ representsa possible case of flOW.
joni ' derlying it.

state and derive Bernoulli’s theorem, mentioning the assumptions underlying

te of fluid through a venturimeter.

air {p = 1.2 kg/m*® and

f 20 m/sec. compute the
0%, Assume

Derive the expression for a volumetric flow ra

A 40 em x 25 cm rectangular duct is zpn m long.

v=1.5x10° m¥/sec) is blown through this duct at a velocity 0

pressure drop, head loss, and power required if the blower efficiency is 6

& for the boundary as 0.05 mm.
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