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CS/B.TECH(CHE)/SEM-4/CHE-405/2010

2010
FLUID MECHANICS

Time Allotted : 3 Hours Full Marks : 70

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words as
far as practicable.

GROUP – A

( Multiple Choice Type Questions )

1. Choose the correct alternatives for any ten of the following :

10 × 1 = 10
i) For gases, with increase in temperature, viscosity

a) decreases b) increases

c) remains same d) none of these.

ii) Navier-Stokes equation deals with the law of
conservation of

a) mass b) energy

c) momentum d) both (a) and (b).

iii) Priming is needed in a

a) reciprocating pump b) centrifugal pump

c) gear pump d) diaphragm pump.
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iv) If Mach number is less than unity, the flow is

a) supersonic b) subsonic

c) sonic d) none of these.

v) Stokes law is valid, when the particle Reyonolds No. is

a) < 1 b) > 1

c) < 10 d) none of these.

vi) Pressure drop in packed bed for turbulent flow is given

by the ........... equation.

a) Kozney-Karman b) Blake-Plummer

c) Hagen-Poiseulle's d) none of these.

vii) Which of the following is most prone to pulsating

discharge flow ?

a) Centrifugal pump b) Reciprocating pump

c) Gear pump d) Axial flow pump.

viii) In case of centrifugal fan or blower, the gas capacity

varies as

a) speed b) ( speed ) 2 

c) ( speed ) 3 d) ( speed ) 0.5  .
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ix) Power loss in an orifice meter is ............... that in a

venturimeter.

a) less than b) same as

c) more than d) none of these.

x) Euler number is the ratio of

a) inertia force to gravity force 

b) inertia force to viscous force

c) pressure force to inertia force

d) none of these.

xi) For an ideal fluid flow, Reynolds number is

a) 2100 b) 100

c) 0 d) ∞.

xii) Sewage sludge is an example of

a) Bingham plastic b) Dilatant fluid

c) Pseudo-plastic fluid d) Newtonian fluid.
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GROUP – B

( Short Answer Type Questions )

Answer any three of the following. 3 × 5 = 15

2. a) What do you understand by momentum correction

factor ?

b) Find out its value for laminar flow of a fluid flowing

through a long straight smooth pipe. 3 + 2

3. What do you mean by transition length ? Define the term

"Boundary layer" and draw a diagram to describe the

development of boundary layer on a flat plate. 1 + 2 + 2

4. What do you understand by cavitation ? What is N.P.S.H. ?

2 + 3

5. Write a short note on universal velocity distribution in case

of turbulent flow in a smooth circular pipe.

6. What are the conditions for particulate fluidization ? Show

mathematically that at incipient fluidization the pressure

drop per unit length in a fluidized bed is dependent on

porosity and density of particle and the medium. 2 + 3
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GROUP – C

( Long Answer Type Questions )

Answer any three of the following. 3 × 15 = 45

7. a) Derive an expression for terminal velocity of a spherical

particle of diameter dp  and density ρp  moving through

a fluid ( density ρ  ) under the action of gravitational

force. 6

b) Derive Hagen-Poiseuille equation relating the pressure

drop and average velocity for laminar flow in a

horizontal pipe. 7

c) Define sphericity ( or shape factor ). 2

8. a) Water with a density of 998.5 kg/m 3  is flowing at a

steady mass flow rate through a uniform diameter pipe.

The entrance pressure of the fluid is 71.1 kN/m 2 

absolute in the pipe, which connects to a pump which

actually supplies 160 J/kg of fluid flowing in the pipe.

The exit pipe from the pump is of the same diameter as

the inlet pipe. The exit section of the pipe is 3.56 m

higher than the entrance and the exit pressure is

134 kN/m 2  absolute. The flow in the pipe is turbulent.

Calculate the frictional loss in the system. 10

b) Find out the value of kinetic energy correction factor for

laminar flow of a Newtonian fluid in a circular pipe. 5
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9. a) What is the working principle of an orifice meter ? 6

b) A pitot tube is used to measure the airflow in a circular

duct 620 mm in diameter. The flowing air temperature

is 66˚C. The pitot tube is placed at the centre of the

duct and the reading ∆h on the manometer is 11.2 mm

of water. A static pressure measurement obtained at

the pitot tube position is 200 mm of water above

atmospheric. Calculate the velocity at the centre.

Given : The pitot tube coefficient Cp  = 0.98. 6

c) Differentiate between Drag and Lift. 3

10. a) What do you mean by minimum fluidization velocity ?

Explain the importance of Ergum equation to find out

pressure drop in a packed bed. 2 + 6

b) A vessel 3 m in diameter contains 23700 kg of

spherical sand particles of 14.7 mm size. The bed is to

be fluidized by air at 400˚C and 17 atm pressure. The

viscosity of air at operating conditions is 0.00032 poise.

If density of sand particle is 2690 kg/m 3 , calculate

(i) The minimum height of the fluidized bed if porosity at

the minimum fluidization is 0.55, (ii) pressure drop

across the fluidization bed at minimum prorosity

conditions. 7
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11. a) Write down pump head, capacity and rpm relations for

centrifugal pump and show their respective curves. 8

b) Air at 37.8˚C and 101.3 kPa absolute pressure flows

at a velocity of 23 m/sec past a sphere having a

diameter of 42 mm. What are the NReP  and the force

on the sphere ? Given ρair  = 1.137 kg/m 3  and

µ = 1.9 × 10 –5  Pa.s, CD  = 0.47. 7

                  


