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FLUID MECHANICS AND MACHINERY

lTime :3 hours

(Maximum marks : 100)

PAKT - A

$4aximum marks : 10)

Marks

I Answer the following questions in one or two sentences. Each question carries

2 marks.

1. State Newton's law of viscosity.

2. Define ideal fluid.

3. Define laminar flow of fluid.

4. What is meant by priming of cartifirgal pump ?

5. Define fire point. (5x2: 10)

PART - B

(Maximum marks : 30)

il Answer any five questions from the following. Each question carries 6 marks.

1. Define the following fluid properties :

(1) Mass density (ii) Specific weight

(*) Specific volume (iv) Specific gavrty

2. Explain the working of a Bourden's tube pressure gauge with a neat sketch.

3. Explain the venturimeter with a neat sketch.

4. Explain water hammer in pipes.

5. Compare centrifugal punp and reciprocating pump.

6. List six basic components of a hydraulic system.

7. Write short notes on tluee types of contol valves used in fluid power systems.

(5x6:30)
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PART -- C

(r\4aximum marks : 60)

(Answer one full question from each urit. Each full question carries 15 marks.)

Uxrr - I

ill (a) Explain the relationship between atmospheric, gauge, vacuum and absolute

pfessures.

(b) A simple U-tube manometer containing mercury is used to determine the

pressure of oil of specific gavlty 0.8 flowing in a pipe. Its right limb is open

to afrnosphere and left limb is connected to the pipe. The centre of the pipe

is 90mm below the level of mercury in the right limb. If the difference of

mercury in the two limbs is 150mm, find the pressure of oil in the pipe.

On

ry (a) Derive an expression for total pressure on a vertically immersed surface.

(b) A rectangular plane surface 3m wide and 4m deep lies in an oil of specific

gravity 0.8 in such a way that its plane makes an angle of 30o with the free

surface of oil. Determine the total pressure when the upper edge is 2m below

the free surface of oil.

Uxrr - II

V (a) Explain the types of fluid flow.

(b) A 350mm diameter pipe, conveying water, branches into two pipes of diameter

200mm and 150mm respectively. If the average velocity in the 350mm diameter

pipe is 3.5m/s, find the discharge in this pipe. Also, determine the velocity in

150mm pipe, if the average velocity in 200mm diameter pipe is 2.5nls.

On

VI (a) Explain the classification of orffices.

(b) Water flows through a pipe 200rnm diameter, 60rn long with a velocrty of 2.5m/s.

Find the head loss due to friction.

(i) By using Darcy's formula if f : 0.005

(ii) By using Chezy's formula when C : 55.

UNrr - III
VII (a) Explain air vessels.

(b) A double acting reciprocating pump, mnning at 40rpm is discharging 1m3 of
water per minute. The pump has a stroke of 400mm. The diameter of the

piston is 200mm. The delivery and suction head are 20m and 5m respectively.

Find the slip of the pump and power required to drive the pump.

On

7
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VIII (a) Explain vane pump with a neat sketch. 
Marks

7

(b) A centifugal pump is required to lift 0.05m3/s of water from a well with a
depth of 40m. If the rating of pump motor is 32KW, find the overall efficiency

8. of pump.

Uxrr - IV
D( (a)

(b)

x (a)

(b)

List the important properties of a hydraulic fluid. 7

Explain the working of a pressure relief valve with a neat sketch. 8

On

Explain the air filter used in a pneumatic systern with a neat sketch. 7

Describe the working of a cam operated flow control valve in a pneumatic

system with a neat sketch.
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