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State the Fick's law of diftusion.
Explain the ‘ne slip boundary condition'.

Explain the eftect of temperature on the viscosity of liquids
Give the dimensions of viscosity.

The Schmidt number is the.ratio of. and

Flow behavior index (n) for dilatants fluid
What is newtons law of cooling?
What is the significance of Brinkman number?

Give an example of “Diffusion Controlled Reaction”.
Define thermal diffusivity.

(10)
SECTION-A

A Newtonian fluid under steady state isothermal conditions is flowing down an inclined flat
plate of length L, width W and P as the angle of inclination with the vertical axis. The fluid
forms a layer of thiclgness 0 over the surface. Using shell momentum balance derive an
expression for the velocity distribution and average velocity of the fluid in the layer. Assume

viscous and gravity forces act on the fluid.

Viscous fluid is flowing down a vertical wall as a film 2.5 mm thick. The fluid density is 810
kg/m’ and the kinematic viscosity is 2 x 10* m¥s. Calculate the required mass flow rate per

unit width of wall, the Reynolds number and the average velocity. (7,3)

In a gas absorption experiment a viscous fluid of density p and viscosity p flows upwards
through a small circular tube of radius R and then downward on the outside. Set up a

momentum balance over a shell of thickness Ar in the film to find the velocity distribution in

: : 10
the falling film of thickness 8. Neglect end effects. (10)
Discuss the analogy between momentum heat and mass transfer with respect to the transport
mechanism and the governing equations. ‘
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two para!lel plates.
Vis Ift/s , the p ‘

b) A Newtonian fluid is flowing between
momentum flux T, in b/t when the lower plate velocity

0.001 ft, and the fluid viscosity p is 0.7 cP.
SECTION-B
A solid catalyzed dimerization reaction 2A—B is carried out ir
catalytic particle is assumed to be surrounded by a "Iﬂﬂ
diffuse to reach the catalyst surface where the m

*m'namthepsﬁunhmml.mnm
A in the gas film. ﬂwmmmiel\d
respectively and the effective gas film thickness is8. %
Obtain an expression for the temperature distribution
= '“m*"m“#ﬂwud”
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