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Answer ALL questions.

PART A — (10 x 2 = 20 marks)
Define specific volume and express its unit.
Calculate the density of one litre of petrol of specific gravity 0.7?

State any two choices of selecting repeating variables in Buckingham pi
theorem.

What is a flow net and state its use?

Write down the Darcy-weishbasch equation for loss of head in pipes due to
friction.

Give the expression for Drag Coefficient and Lift Coefficient.
Define Specific speed of a Turbine.

How are Hydraulic turbines classified?

What are the effects of cavitation in a Pump?

A single acting reciprocating pump, running at 50 r.p.m. The diameter of
piston = 20 cm and length = 40 em. Find theoretical discharge of the pump.
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PART B — (5 x 16 = 80 marks)
Explain the phenomenon of Surface tension and capillarity. )]

Prove that the relationship between surface tension and pressure
inside a droplet of liquid in excess of outside pressure is given by
P=40/d. 8)

Or

Explain the terms Specific weight, Density, Absolute pressure, and
Gauge pressure. 8

A simple U-tube manometer containing mercury is connected to a
pipe in which a fluid of specific gravity 0.8 and having vacuum
pressure is flowing. The other end of the manometer is open to
atmosphere. Find the vacuum pressure in the pipe, if the difference
of mercury level in two limbs is 40 em and the height of the fluid in
the left from centre of pipe is 15 cm below.

Draw the sketch for the above problem. 8

The efficiency 7 of a fan depends on density o, dynamic viscosity 4
of the fluid, angular velocity w, diameter D of the rotar and the
discharge Q. Express efficiency 7in terms of dimensionless

parameters using buckingham pi theorem. (8)

Derive Bernoulli’s equation of motion from Euler’s equation and
state the assumptions made for the derivation. 8)

Or

Discuss about the equation of continuity. Obtain an expression for
continuity equation in three dimensional forms. (8)

Define .the terms Velocity potential function and stream function

and obtain an relation ship between velocity potential function and
stream function. (8)
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(1) pressure gradient
(2) the shear stress at the two horizontal parallel plates and

(3) discharge per méter width for the laminar flow of oil with
maximum veloeity 2 m/sec between two horizontal parallel
fixed plates which are 10 cm apart. Given M =2.4525 Ns/m?.

A pipe line of 0.6 m diameter is 1.5 Km long. To increase the
discharge, another line of same diameter is introduced parallel to
the first in second half of the length. Neglecting minor losses, find
the increase in discharge if 4f =0.04. The head at inlet is 30 em. (8)

Or

Discuss in detail about the boundary layer thickness and separation
of boundary layer. (8)

A pipe line 30 cm in diameter and 3200 m long is used to pump up
50 Kg per second of an oil whose density is 950 Kg/m? and whose
kinematic viscosity is 2.1 stokes. The centre of the pipe line at the
upper end is 40 m above than at the lower end. The discharge at the
upper end is atmospheric. Find the pressure at the lower end and
draw the Hydraulic gradient and Total energy line. (8)

Draw the velocity triangle for pelton wheel and obtain the
expression for work done. 8)

A kaplan turbine is to be designed to develop 9100 Kw. The net
available head is 5.6 m. if the speed ratio is 2.09, flow ratio is 0.68,
overall efficiency 86% and the diameter of the boss is 1/3 the
diameter of the runner. Find the diameter of the runner, its speed

and specific speed of turbine. (8)
Or

Derive the general equation for Turbomachines and draw the inlet

and outlet velocity triangles. 8)

Show that the hydraulic efficiency for a francis turbine having
velocity of flow through runner as constant is given by relation  (8)

Where ¢ = Guide blade angle
6 = Runner vane angle at inlet

The turbine is having radial discharge at outlet



[image: image4.png]15.

(a)

(b)

(1)

(i)

Y]
(ii)

Draw the velocity triangle for a centrifugal pump and obtain the
expression for work done. (8)

A centrifugal pump is to discharge 0.118 m¥sec at a speed of
1450 r.p.m against a head of 25 m. The impeller diameter is 25 cm,

‘its width at outlet is 5 ¢m and manometric efficiency is 75%.

Determine the vane angle at the outer periphery of the impeller and
draw its velocity triangles. 8

Or
Explain in detail the working of a gear pump with a neat sketch. (8)

Describe the principle and working of a reciprocating pump with a
neat sketch. . (8)
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