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©

b@uﬁdary conditions an
mass transport 7 (3%)
(1) A solid sphere of s
which A undergoes a
diffusion is exactly balanced
{(a) Obtain the concentration

kD)

solubility of Ain B (cag).

{b) Obtain the total loss of A from the sphere in moles per unit time, W4, (49

(a) For a countercurrent va?
assumptions} : gr = U Ar A t
heat exchange in entire exchanger; U = overall
area; (6%

b) Please draw the schematic temperature profile versus heat flow for the abo
temperature profile be like for the cooling and condensing of superheated vapor? (4%}

(c) Write down the expression for U in terms of individual thermal resis

(d) Please draw a schematic diagram of a 1-2 parallel-counter-flow exchanger

temperature-length profiles. (5

e
heat transfer coefficient; At = total heat transfer surface
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(b)A distillation column is designed 1o sej
saturated liquid contains 30 mol% of
of methanol and a bottom containing 10

.

stages required for the separation (5
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(c)A tube of agar 0.04 m long connects two large volumes of agitated solutions of urea in water. The

cross-section of the tube is 0.01 m%  The concentration of urea in the first sofution is 0.2 gmol/L and the
concentration of urea in the first solution is 0.02 gmol/L.  The diffusivity of urea in agar ris 0.727x107
m%s.  Calculate the steady state flux. Calculate the steady state rate of mass transier from the first
solution to the second solution. (5%)

(d)Pure water is flowing parallel t6 a plate of solid benzoic acid with cross-section area of 0.01 m”.  The
solubility of benozoic acid in water is 0.03 kmol/m 3. The mass transfer coefficient is estimated to be

6x10° m/s. Estimate the raie of solution of benzoic acid. Molecular weight of benzoic acid is 122.12.

%)




