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Attempt a
ptany three questions from the remaining five questions,

Figures to the right indicates full marks.

Explain Fick's first law of diffusion, 04
Explain penetration theory for mass transfer. : w04
What you mean by equilibrium, ideal or theoretical stage" & ¢ 04
Explain the concept of adiabatic saturation. ‘ 04

With one example each, explain what you mean by ’baﬁﬂl and 04
continuous drying. '

Derive the equation for N, in steady state moleculardiffusion of A 10
through non-diffusing B for gases and liquids,/ »

A tube of small diameter was filled ﬁfithjﬁcetgﬁ'é'-'ﬁaving density 790 10
kg /m’ up to 1.1 x 10 m from top and maintained at temperature of

20 °C in gentle current of air. Aftef 5 htmrs the level of liquid falls

t0 2.05 x 10 m from top. Calculate:diffusivity of acetone in air if
barometric pressure was730 mm Uf Hg. Vapor pressure of acetone

at 20 °C 1s lﬂﬂmlnﬂfﬂg.,

Explain surface renewal thgnry for mass transfer. 05
For mass transfer/to.a confined fluid, explain the concept of local 05
mass transfer coef‘ﬁ.a;eﬂt

A large volume oftpure gas B at 2 atm. is flowing over a surface 10
arg

from whigh pur¢ A is vaporizing. The liquid A cempletelyf-,;ez $Z
urface, which is:a blotting paper. Hence partial pressure o

zurfauﬁ is yapor pressure of A at 298 K, which is 0.2 atm. The 1-;

has been estimated to be 6.79 X 10 Kmole/m?*s(mole fraction).

. Calgulate g cient for aquimolar counter diffusion, Ky

oeffi
iffusion through stagnant

non diffusing Bl
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4. a) Explain steady state countercurrent process with suitable dig g s (
with respect to material balance and operative CUrVe. Sl m ey e
b) Explain the concept of Eddy diffusion. S o
c) Inadilute concentration region, equlllhrmm daj,a fﬂf SQ: dtstﬂﬁ ; | |
between air and water can be apprﬁ):lmﬂd by: Pa = 25%4. F '-

partlal pressure of SO, in air in al:m a;nd Xa is thﬁ mdle &ac__ ~£.

10 hnulemfh nd K,, Skmale}m"h Fmi | *' *} : “b
i. Overall mass trapsfer Gﬂﬁfﬁﬂem Kx ;" e - o
ii.  Determine interfacial compositions: aﬁjﬁ
iii. Calculate molar flux Na. ",

5. a) Draw a curve showing solid moisturé contef 10
relative hlnmd:tty A, Also shaw_."

b) Itis desired to dry a &&rﬁ&m ": ﬁberﬁaamd in sheets 0f 0.131 10 |
m x 0,162 m x 6.071 m from) '_-v to 5% moisture content (wet |
basw) ﬁﬂuﬂl I'ﬂfﬂ Uf dr _&'::"_‘;;_:::-'P:-_‘_ - _:;:'5'-- -.--:4 period was 8.9 kg/mzh |
The critical moisturs @ confen “was 24.9% and the equilibrium :
moisture content was 1%, The fiber board is to be dried from one

nly and has'bone dry demity 0?210 kg/m’. Determine time
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05
\ @ W&l qu.lﬂlbl'lum distribution curve of a solute 05
05

and liquic phaseatconstnnttﬂmpemm
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