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CPCH 7406

Special Examination — 2012
TRANSPORT PHENOMENA
Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.
Assume suitable notations wherever necessary. Assume any missing data suitably.

1. Answer the following questions : 2x10
(a) Define fluid.
(b) Define Newton’s law of viscosity.
(c) Verify that “momentum per unit area per unit time” has the same dimension
as “force per unit area”.
(d) State the boundary conditions used for solid-fluid and fluid-fluid boundaries
in momentum transport problems.
(e) Define friction factor.
(f)  How thermal conductivity depends on temperature in case of low density
gases and liquids ?
(9) Inwhatway Newton’s law of viscosity and Fourier’s law of heat conduction
are dissimilar ?
(h) Define Prandtl and Lewis numbers.
State Fick’s law of binary (molecular) diffusion.
Write the unit and dimensions of momentum, thermal, and mass
diffusivities.
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2. (a) Classify types of fluids. 5
(b) Derive equation of continuity. 5

3.  Derive the expression for velocity distribution and show in diagram for the steady
flow of a falling film (vertical), assuming Newtonian fluid. 10

4.  Aheated sphere of radius R suspended in a large motionless body of fluid. Show

hD
that, Nu = — = 2, where h is heat transfer coefficient, D is the diameter of

K
sphere, and k is the thermal conductivity. 10
5. (a) Write shell heat balance equation. 3

(b) Significance of dimensionless groups that arise in the correlations for Nusselt
numbers for forced and free convections. 7

6. (a) Write shell mass balance equation. 3

(b) Derive an expression for molar flux in Steady state equimolar counter

diffusion. 7

7. Derive an expression for determining the mass flux of a liquid, diffusing through a
stagnant gas film where the gas is non-diffusing. 10

8.  Write short notes on any two : 5x2

(a) Heattransferin different medium
(b) Fundamental equations in fluid mechanics

(c) Diffusion with heterogeneous chemical reaction.
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