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1. a)
Derive the expression for the molar flux of A for the steady state diffusion of A through nondiffusing B for molecular diffusion  of gases.

    b)
Calculate the rate of diffusion of hydrogen (A) through nondiffusing methane (B) at 25oC and 101 kN/m2 pressure (DAB = 6.6 x 10-5 m2/s). The diffusion path is 5 mm long and the concentration of hydrogen at the two ends of the path in terms of partial pressure is 12 kN/m2 and 8.4 kN/m2 respectively.

2. 
Write short notes on diffusion in solids, mass transfer coefficients, two-phase resistance theory, and film theory.

3.
Explain in detail gas liquid contact in mechanically agitated vessels.

4.
A packed tower is designed to recover 98% CO2 from a gas mixture containing 10 % CO2 and 90% air using water. A relation, y = 14x can be used for equilibrium conditions where y is kg CO2/kg dry air and x is kg CO2/kg water. The water to gas rate is kept 30% more than the minimum value. Calculate the height of the tower if (HTU)OG is 1 meter.

5. a)
Explain wet bulb temperature and adiabatic saturation temperature with all related equations.








    b)
Explain about the humidity chart.


6. a)
Draw a neat diagram of a water cooling tower. and indicate salient features.

b)
Derive the expression for height of a water cooling tower by using HTU and NTU concept.



7.
It is desired to dry a certain type of fiberboard in sheets 0.131m (0.162m ( 0.071m from 58% to 5% moisture (WB) content. Initially from laboratory test data with this fiberboard, the rate of drying at constant rate period was found to be 8.9 kg/m2.hr. The critical moisture content was 24.9% and the equilibrium moisture content was 1%. The fiberboard is to be dried from one side only and has a bone-dry density of 210 kg/m3. Determine the time required for drying. The falling rate may be assumed linear.
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8.
Celotax sheets are to be dried by flowing air at 60(C, 10% RH and a velocity of 10 m/s. The critical moisture content is 0.35 kg free water per kg of dry solid. The rate of drying in the falling rate period can be considered linear. The celotax must be dried from 55% to 12% moisture (wet basis). Equilibrium moisture content at the conditions of the dryer is 5% (Wet Bulb). The celotax sheets are kept in layer 6cm thick in insulated trays. The dry density of the solid is 1.38 gm/cc. Calculate the time of drying the sheets. Data: The rate of drying in gm/cm2.hr in the constant rate period is given by Rc = 0.004 V0.8 (pi – pg) , where V = air velocity in m/s, pg and pi are vapor pressure of water in mm Hg in air at the wet bulb and dew point temperature respectively.
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