Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING -~ SEMESTER IV « EXAMINATION — SUMMER- 2017

Subject Code: 3340502 Date: 29-04- 2017
Subject Name: Mass Transfer-I
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic,
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Q.1 Answer any seven out of ten. EAHI&l SlEULL AUlcoll arallol B, 14
Explain Direct and indirect operations.

SIs2 el Belsleese luasl Al

Define Fick’s first law.

flsauall yan oflan cavuld 53,

What is steady state and unsteady state operations?

Rl we wal eS| e Ul g 87
Explain Molecular and Eddy diffusion.
HlAsAR el A Slegyoiet Aol
Define Stage and stage efficiency
2o Aol wor Al carvaulRd s3U.
Write down Industrial application of gas absorption
A Aol reotell wleallBls Guallblal cul.
Define Liquid extraction, extract and raffinate.
clsclls Begsatat , Begse ual Wlale cavaulld s
Write down basic principle of membrane separation.
Aiget AUReetoll Ulell Rlgid cul.
Define point efficiency, Murphy efficiency

Wée ASIRRIALHS AfRRRA cavalld s3l.

Define Leaching and state effect of temperature on it.
cllloL cavatlRle 53 dal diumiots(l dotl UR g AR U B?
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Q.2 (a) Explain Fundamental design principles. 03
ysl. 2 () walell Slatsel Rgidlell anydl audl. 03

OR
(a) Explain types of Cascade. 03

(L) 513561l UslR AHstal. 03

(b) Give classifications of mass transfer operations with example. 03
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GELERQL UL HIA 2losR WU slle] ao(ls2aL 52,

OR
Explain Film theory.
gle ladl danendl.
Derive diffusivity equation (Dap=Dga)
SlsyoflAR YA Dpp=Dpa iRl

OR

Derive equation for steady state equimolal counter diffusion.
wsl e ssclilaa 5162 Sleyoet HE YA Rl
Draw diagram of any two membrane modules.

slsuel ol Naglet Hlsydl wusld €l

OR
Write advantages and disadvantages of membrane process.

Aol YAl SLAEL ol JRSLAEL Ul

State characteristics of Ideal solution.
el alaRlo(l clal@sdil weudl.

OR
Explain HETP.

HETP dHasel,
State the criteria for selection of solvent for gas absorption

AU AeAqlvglel HI2 alads Uded(l Mol HIMES Ul

OR
Derive material balance for one component transferred counter current flow

for gas absorption.
Sl Aelralot W2 51G2R 522 sell M2 As shdlele girgR Udl 8la

detl 12 Heldlad AdU sclle] Y2 cull,
Explain minimum liquid-gas ratio for gas absorber.

Al AoAlrelot W2 Ayt [@As<ls aa 2ellal wenal.
OR
Describe packed tower for gas absorber.

3l BloAvelet 12 UsS elaR arldl.
Explain Single stage Liquid extraction and Material balance for it.

As waul lsdls dlagsast dal detlt w2 uldlad ddu scls] Yot

dldl.
OR

Describe Equilateral triangular co-ordinates system for Liquid Extraction.

clsells Begsatat H2 AT oy yull slat deut Asleeu slAslae
aefal.

Write down Industrial application of Liquid Extraction.
lsclls Aegsatstoll 2 Bls GuallBldl el

OR
Draw diagram of centrifugal extractor for Liquid Extraction.
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Alsclls vagsast w2 Adlsyold Aegse? ol vusld €l
Describe system of three liquids-one pair partially Soluble.
oL yaléloll RreH & wHl As S| alet: aleal slat A aeldl

OR
Write down effect of temperature and Pressure and Liquid Extraction.

dlsclls Aagsalol GUR dluHlol el EGlRloll AuR0{] cul.

200 kg of a nicotine-water solution containing 1%nicotine is to be
extracted with 200 kg of kerosene at 293 K. Water and Kerosene are
essentially immiscible in each other. Determine the percentage extraction of

nicotine after single stage. For system the equilibrium relationship is
Y*=0.8 X.where Y expressed as kg nicotine/kg kerosene and X are kg

nicotine/kg water.

200 (Bcllon o{lsldlot-well alael § BHl 1% oslélel & del 2¢3K A
200 Belloun 3AMlatell Aegse saml 2 B. well ua 3:JAfla As
o{lost Ml Aaleal B. A5 wrHl 32l 25 o(5lélat Aegse a & A
alltll. Rred 12 Bscllc{loflant AAatetellu v+*=08 X & Ul Y A
Bllour o{lslélet/Bellonnt ¥Aot daut x A Bellan
o(lsLélov/(3etlon well ol eallaani 2ua 8.

Write down Industrial application of Leaching

{lloL o{l 20 e20BLs GualBlcdl cull.

Explain Continuous counter current decantation with simple flow sheet.

Wl scll olle ol sdloyn 5162 522 SlE2alel UMl

Describe Preparation of solids for Leaching.

c{llol 12 Als dawr s2cue(l Al aelal

Explain Material balance for single stage system for Leaching.

As waul ot vie wdldad ddyu sele] Yot dirdl.
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