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~ B. Tech-S (Chem. Engg)
. MassTransferl
' 'FuJIMarke 70 -
" Time: 3 hours

Answer all quesuons

(Set-SP)V L

. The f gures in: the rtght-hand margm mdtcate marks e

Symbols can'y usual meamng

1. Answcr all questlons

(a) How the eddy dlffusmn is dxfferentnated ﬁ'om
molecular dlﬁ’usmn ? ST '

~(b) Give the relatxonsmp between mass transfer?_‘ -

coeﬂ'iclentanddxﬁ‘usmty :
,-(c)Foracertammasstransferprocess,k “1x

10 cm/s and D, = 1 x 10~ cm?/s. Then»

calculatetheﬁlmthwkness S
ﬂ(d)Whatls ‘Relauvevolaullty ?Gwe expressmn“; <
- forabmarymn{tm'e. v . 1
e (e) Write the lumtatxons of McCabe 'I‘hlele o
- method ;

(Turn Over)




i) What is the élﬁ'eten% betwwn ghsorptxoq L

. anddmmptwil" W

(2 What do you mean b channelmg ? How it ) ;

. can be avoided or ‘
- (h) The partial pressure‘dji' acetone in air 28 °C

_ and 100 kpa is 12 kpaj The vapor pressure of

water is 28 kpa (at 32 °C). Then ﬁnd the '_

relative hmmdxty |
() Whatxshunndﬁohnné? =

)] What is the use of psychometnc charts ? .

.. Define ‘mass- tl:ansfer cocfﬁcwnt ])mcuss mw

-~ detail about two ﬁlmtheory ofmass rangfee’ 4
Or . Au‘,.gwfyi‘?vér"

*Ammoniais diffus iﬁé.‘thtoughasté@antmix.
~ ture consisting of one-third Nitrogen and two

thirds Hydrogen by volume. The total pressure is
1 atm and thetemperam 15 200°C. Calculate the
- rate of diffusion of. athroughaﬁlmofgas

0.5 mm thick, when athmonia coneentré:twn _

changes across the film is 12% afid 7% by 'vo-
lume. The diffusivities a;goo °C and 1 atm pres-
sure are D, = 5.391 x 10" m’/s and D

1737 x 104 mPfs.
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3 AfeedmmeofA ‘

s concentration of Hz§
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times the minimum,

Explam the following processes

0] Steam Dlstlllatwn o

and ﬁﬁcked towers. Explgm
Jackwwwém

v w
i i th L.

A gas ﬁ'om a petroleu;m dxstﬂlauon column has
reduced from 0.03 kg
mole }gS/kgxnoles inert gas to 1% of its value by

ang :B(dwfrmol%@and S5mol%
“B)isto be separated i uigo atop product contaxmng, ,
- 96 mol%A and bottom product bhaving 95 mol%
' B. The feédis SO%V orandreﬂuxratlms 1.5
etermiing the number of ideal
' trays reqmred and the location of feed 1ray Given

10

S 10

~ scrubbing with a tri ethaniol amine with waterasa -
. solvent in a counter current tower of height 7.79
© 'meter-operating 2t:300 °C and 1 atm. The equili-

bnum relatmq isY= 2X Pure solvent em;ers the

...

EOTEI Turh'Ovet}:?) ,




controls the mass transfer.

'f,alcula'te the overall
coefficrent for absorptlon :

5. Air ata temperature of 30*°C and a pressure of
: 100 KPa has arelative hutmdlty of 80%.

: (i) :pCalculate the molar huxmdlty of air.
(ii) Calculate molar humldlty of air 1f 1t is

reducedto 15°Can&1tspreswrersm :
to 200 KPa, condensmg out som W

(m‘) Calculate mewelghtofwatercondensedﬁ'om
100 m® of original wet air in coohng to
15 °C and compressing to 200 KPa .10
‘- or r
Wrrte a short note on spray tower and its
apphcauons ' o
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6. Exphm brleﬂy the
ness in mass transfer‘, i

RYIY -.

'non over anarrowrmgﬁ of liquid mole ﬁ-actlons |
(02<X <03)as£oliaws ,
Y r=1325X,+0.121

- | Here,Y *isﬁlemoleafﬁacuonofAmthevapor
100 moles of a feed (XA £ 0.28) is batch dis-

hﬂ# 64 firid resldue X, =0 20). Using the
Rayleigh equatlon, find &he number of moles of
the re51due left behmd 1rﬁthe distillation unit.

“wf T
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