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1.a)
Derive the expression for the molar flux of A for the steady state equimolar counter diffusion in a gaseous system.
b)
In an oxygen-nitrogen gas mixture at 101.3 kPa and 298 K the concentration of oxygen at two planes 3 mm apart are 10% and 20% by volume. Calculate the flux of diffusion of oxygen when nitrogen is counter diffusing. DO2-N2 = 1.81 x 10-5 m2/s at the above conditions.

2.a)
Write a short note on Convective Mass Transfer Coefficients.


   b)      A large volume of pure gas B at 1 atm. Pressure is flowing over a surface from which pure A is    vaporizing. The liquid A completely wets the surface  which is a blotting paper. Hence the partial pressure of A at the surface is the vapor pressure of A at 298K which is 0.2 atm. The ky has been estimated                       to be 6.78x10-15 kgmol/s.m2.mol fraction. Calculate NA, the vaporization rate         and also the value of ky and kG.


3.
Explain construction and working principle of tray towers.




4.
In an experiment 200 liters of air-SO2 mixture per minute is scrubbed continuously by water in counter current fashion in a packed tower. The mixture contains 10% SO2 by volume and is admitted at 20oC and 1000 mm Hg pressure into the tower. During absorption the tower temperature is maintained constant at 20oC by means of cooling arrangement. Determine the tower diameter required for absorbing 95% of SO2. It may be assumed that the height of the tower may have no limitation. Vapor pressure of SO2 (gas) over aqueous SO2 solution at 20oC is given below:

% conc. of SO2                 0.5        1.0          2.0           3.0           5.0          10.0

in water (wt%)

Partial pressure            26          59          123          191          336          698

of SO2, mm Hg


Maximum allowable flow rate of water is 200 liters per hour per m2.

5.a)
Explain the relation of adiabatic saturation temperature to wet bulb temperature

   b)
A sample of air is to be humidified and warmed. Describe two possible methods of achieving this by using the humidity chart and the equipment to be employed for the two methods.
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6.
A waste heat recovery unit is installed on a drying machine in a textile industry. It is basically a packed tower consisting of polypropylene pall rings. In the tower, hot air at 120(C Dry Bulb and 57(C Wet Bulb enters at the bottom and water is sprayed at the rate of 1.167 liters per second at 32(C saturated air leaves the top at 40(C while the hot water comes out at 50(C from the bottom of the tower. The hot air rate is measured to be 2000Kg/hr. Calculate (a) the heat loss rate from the hot air in the bed and (b) the percentage heat recovery in the hot water, based on heat loss from the air.

7.
It is desired to dry sheet material from 55% to 4% moisture content. The sheets are 125 ( 140 (  5 cm. The drying rate period during the constant rate period is 1.5 gm/hr.cm2. The critical moisture content is 26% and the equilibrium moisture content is negligible. If the material is dried from both sides and has a bone dry density of 4000 kg/m3, calculate the time required for drying assuming the falling rate period to be linear.


8.
A rotary dryer using counter current flow is to be used to dry 11339.81 kg/hr of wet salt (40-100 mesh) containing 5 weight per cent water (wet basis) to a water content of 0.10 weight per cent (wet basis). The wet salt enters the dryer at 27(C. Ambient air at 27(C dry bulb, 16.67(C wet bulb will be heated to 148.89(C in a finned tube heater using 10.204 atm (g) steam as the heating medium. The heated air at 148.89(C is then passed into the dryer. The specific heat of the solid salt is 0.271 kJ/kg.(C. Estimate the length and diameter of the dryer required.
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