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Question ONE:

A) Derive the equation for flux across two layers of  flat membranes that has thickness of L1 ,L2 and perimeability PM1 , PM2 respectively in detail, Knowing that the internal surface and external surface have PA1, PA3.   (Hint:  CA=( S * PA) / 22.414 ) 

1- How many type of mass transfer region occur, how can you distinguish between them

2- when can you consider the transition diffusion coefficient constant

3- How pressure affect diffusion coefficient in Knudsen and bulk diffusion

4- Get relationship Between Nsh and JD 

C)

i- Explain only one mechanism for convective mass transfer ,indicate the parameters that affecting mass transfer coefficient
ii- What is the difference between:

                           1- Reynold and Chilton- Coluburn analogy

                           2- Direct and Indirect processes in mass transfer, give at least 
                                 two example for each case
iii- Indicate the direction of mass transfer in the following mass 

            transfer operations:

               1-leaching

               2-Stripping
               3-Crystallization
               4-Adsorption

                                 5-Dehumidification
Question Three:

Mass transfer from a sphere of naphthalene that has a diameter of 0.1 ft to air at 113 ºF and 1 atm abs. flowing at a velocity of 3600 ft/hr. the diffusion coefficient of naphthalene in air at 113 ºF and 1 atm abs. is 0.2682 ft2/h. The vapor pressure of solid naphthalene at 113 ºF is 0.555 mm Hg. The viscosity and the density of air at 113 ºF are 0.0467 (lb/ft.h), 0.0695 lb/ft3 respectively. The gas constant is equal to 0.73 (ft3.atm/lb.mol ºR). The mass transfer correlation for flow past a sphere is as follows:

NSh = 2 + 0.552 (NRe)0.52 (NSc)1/3

                Find:     a)  Mass transfer coefficient kC        b)  Nst                       C)    JD
D) If the above correlation is applied, predict KC and find the flux  and rate of naphthalene from the sphere.

e) If the gas is not moving determine NSh and KC. By which mode mass transfer occure.

f) Determine the thickness of the boundary layer
