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TRANSPORT PHENOMENON

(Chemical Engineering)
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Max. Marks: 70

Answer any FIVE Questions

All questions carry equal marks

NOTE: Use of equations of change are permitted.

---

1.
Derive the equation NA = xA (NA + NB ) – c DAB
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xA. What is the significance of each of the terms  and that of the whole equation ?

2.
A metal plate, which was immersed in a liquid trough, is lifted vertically upward having an angle of inclination ( with the horizontal axis of the trough. The liquid film on the plate flows in laminar flow and its thickness is’x’. The dimensions of the plate are length=L, width=W. Derive an expression for the velocity distribution and volumetric flow rate.


3.
A gas is absorbed by a laminar falling film. A is only slightly soluble in B so that the viscosity of the liquid does not change appreciably. The diffusion takes place very slowly. 

a)
Derive the relevant differential equation  





b)
list the boundary conditions




4.
A stream pipe with I.D. and O.D. as 100 mm, 170 mm is covered with two layers of insulation; 30 mm and 50 mm thick. Thermal conductivities of the insulating materials are 0.175 and 0.093 W/(m-0K) respectively; while that of steel is 50 W/(m-0K). The inner surface of the pipe is at 3000 C, while the outer layer surface is at 300C. Determine the heat loss per hour per meter length from the pipe.

5.
Consider the problem of drying of droplets. Derive the equation for diffusion through a spherical shell of raidus r1. The shell is surrounded by a spherical film of radius r2. Obtain the molar flux for the evaporating component A. 


6.
Consider a long circular tube. An incompressible fluid is flowing axially. Considering the z-component of the equation of motion, obtain the velocity profile along the radial direction. 
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7.
A flat plate heated to a temperature T0 is suspended in a large body of fluid which is at a temperature T1. In the neighborhood of the heated plate the fluid rises because of the buoyancy force. The physical properties of the fluid remain constant. 

a)
Deduce the relevant equations of continuity, equation of motion and equation of energy.   








b)
List the boundary conditions.







c)
Convert the differential equations in the dimensionless form.
8.
Show that 
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