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B.E./B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.
THIRD SEMESTER
MECHANICAL ENGINEERING
ME 1202 — FLUID MECHANICS AND MACHINERY
(Common to Aeronautical, Automobile Engineering)
(REGULATIONS 2007)

Time : Three hours Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

What is a real fluid?

State Newton’s law of viscosity.

Define velocity potential function and stream function.
What do you mean by flow nets?

Name the different forces present in a fluid flow.

Write the practical applications of Bernoulli’s equation?
Write the minor energy losses in flow through pipes .

Define specific speed of a turbine.
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Write a short note on cavitation occurs on a pump.
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What is meant by net positive suction head?
PART B — (5 x 16 = 80 marks)

11. (@) (1) What is the bulk modulus of elasticity of a liquid which is
compressed in a cylinder from a volume of 0.0125 m3 at 80 N/cm?
pressure to a volume of 0.0124 m3 at a pressure 150 N/m2. (6)

(i1) A 150 mm diameter shaft rotates at 1500 rpm in a 200 mm long
journal bearing with 150.5 internal diameter. The uniform annular
space between the shaft and the bearing is filled with oil of dynamic
viscosity 0.8 poise. Calculate the power dissipated at heat. (10)

Or
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(i)  Calculate the capillary effect in millimeters in a glass tube of 4 mm
diameter when immersed in

(1) Water and

(2) Mercury the temperature of the liquid is 20° C and the values
of surface tension of water and mercury at 20°C in contact
with air are 0.0375N/m and 0.51N/m respectively. The contact
angle for water is & = 0 and mercury 6 = 130. (8)

(i1) Explain the working principle of Diaphragm pressure gauge. (8)

(i) A stream function is given by w =x’+y”, Find the velocity
components and also the magnitude and direction of the resultant

velocity at any point (1, 2). (10)
(1) Calculate the unknown velocity component so that they satisfy
continuity equation v = 2y%, w = 2xyz . (6)
Or
Derive an expression for Hagen Poiseuille formula. (16)

A pipe line carrying oil of specific gravity 0.87, changes in diameter from
200 mm at a position A to 500 mm diameter at a position B which is 4 m
at a higher level. If the pressures at A and B are 9.81 N/cm? and
5.886 N/cm? respectively and the discharge is 200 litres/s, determine the
loss of head and direction of flow.

Or

The pressure difference Ap in a pipe of diameter D and length [ due to
turbulent flow depends on the velocity V, viscosity u, density p and

roughness k. Using Buckingham’s 7 -Theorem obtain an expression for
Ap.

A Pelton wheel turbine has a mean bucket speed of 10 m/s with a jet of
water flowing at a rate of 700 lit./s under a head of 30 m. The buckets
deflect the jet through an angle of 160°. Calculate the power given by
water to the runner and hydraulic efficiency of the turbine. Assume
Coefficient of velocity as 0.98.

Or

A Kaplan turbine working under a head of 20 m develops 11772 kW shaft
power. The outer diameter of runner is 3.5 m and hub diameter 1.75 m.
The guide blade angle at extreme edge of the runner is 35°. The hydraulic
efficiency and over all efficiency of turbine are 88% and 84% respectively.
If the velocity of whirl is zero at the outlet, determine (i) the runner vane
angles at the inlet and outlet at extreme edge of the runner and (ii) speed

of the turbine.
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A centrifugal pump having outer diameter equal to two times the inner
diameter and running at 1000 rpm works against a total head of 40 m.
The velocity of flow through the impeller is constant and equal to 2.5 m/s.
The vanes are set back at an angle of 40° at outlet. If the outer diameter
the impeller is 500 mm and width at the outlet is 50 mm, determine
(1) vane angle at the inlet, (i1) work done by impeller on water per sec and
(ii1) manometric efficiency.

Or
Write short notes on :
(i)  Negative slip of reciprocating pump (4)
(i) Indicator diagram (4)
(iii)) A double acting pump running at 40 rpm is discharging

1000 lits/min. the pump has a stroke of 400 mm, the diameter of the
piston is 200 mm, the delivery and suction heads are 20 m and 5 m
respectively. Find the slip of the pump and power required to drive
the pump. (¢))





