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Time : Three hours L . Maximum : 100 marks
PART A — (10 x 2 = 20 marks)
Answer ALL questions.
1.  Define specific weight and specific gravi£y of a liquid.
2. ; Deﬁne surface tension.
3. Whatis the cohdition for laminar flow through a circular pipe?
4. What is the use of Moody’s diagram? |
5. Name any four dimensionless numbers.
6. What are the advantages of model studies?
7.  Define the term specific speed
8. What are the functions of a draft tube? -
9. What is an indicator diagram?

10. Define the term slip of a reciprocating pump.
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PART B — (5 x 16 = 80 marks)
Ahswer ALL questions.

A flat plate 0.1 m® area is pulled at 30cm/s relative to another plate
located at a distance of 0.01 cm from it, the fluid separating them
being water with x#=0.001Ns/m. Find the force and power required

to maintain the velocity. : (8)

Derive the continuity equation for three dimensional flow in
Cartesian coordinates. (8)

Or
Calculate the capillary rise in a glass of 2.5 mm diameter when
immersed vertically in

(1) water and

(2) mercury. Take surface tensions s = 0.0725 N/m for water and
s = 0.52 N/m for mercury in contact with air. The specific
gravity for mercury is given as 13.6 and angle of

contact =130°. (8

Explain moment of momentum equation? Where this equation is
used? . (8)

An oil of viscosity 0.1 Ns/m and relative density 0.9 is flowing
through a circular pipe of diameter 50 mm and of length 300 m. The
rate of flow of fluid through the pipe is 3.5 liters/s. Find the
pressure drop in a length of 300 m and also the shear stress at the

: : t)

Derive an expression for loss of head due to friction in pipes. (8)
Or

A 30cm diameter pipe of length 30 m is connected in series to a
20 cm diameter pipe of length 20 m to convey discharge. Determine
the equivalent length of pipe of diameter 25 cm, assuming that the
friction factor remains the same and the minor losses are negligible.

®

What is an equivalent pipe? Derive an expression for the diameter
of an equivalent pipe in terms of diameters of a compound pipe. (8)

At
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(1) Estimate
(1) the speed of rotation
(2) the thrust produced
(3) the forque developed and
(4) the efficiency of propulsion by a 3 m diameter pfopeller to
cruise at 10 m/s if a 1/16 scale model provided the following
results. : : (10)
U =5 m/s, N = 750 revolution per minute
F =50 N, T=10 Nm '
(i) Define
(1) Geometric similarity,
(2) Dynamic similarity
(3) Kinematics similarity. ‘ (6)
Or
State and explain Buckingham’s 7 theorem. (16)
(i) Derive an expression for the specific speed of a turbine in term of
head of water and power? 8
(i) Draw the velocity triangles for a single stage radial flow machinei.g)
Or
(i) Name the main components and-their functions of a centrifugal
pump? (6)
(i) A reaction turbine works at 450 rpm under a head of 120 meters.

Its diameter at inlet is 120 cm and the flow area is 0.4 m2. The
angle made by absolute and relative velocities at inlet are 20° and
60° respectively with the tangential velocity. Determine :

(1) the volume flow rate

(2) the power developed and

(3) hydraulic efficiency. (10)

s
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A single acting reciprocating pump, running at 50 rpm, delivers

~ 0.01 m? per second of water. The diameter of the piston is 200 mm

and stroke length 400 mm. Determine, (10)
(1) the theoretical discharge of the pump,
(2) coefficient of discharge and

(3) slip and the percentage of slip.

What is an air vessel? What are functions of an air vessel? (6)

Or

The length and diameter of a suction pipe of a single acting reciprocating
pump are 5 m and 10 cm respectively. The pump has a plunger of
diameter 15 cm and a stroke length of 35 cm. The centre of the pump is
3 m above the water surface in the sump. The atmospheric pressure head
is 10.3 m of water and pump is running at 35 r.p.m. Determine;

@)

(i)
(ii1)

Pressure head due to acceleration at the beginning of the suction
stroke.

Maximum pressure head due to acceleration and

Pressure head in the cylinder at the beginning and at the end of the
stroke. (16)
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