Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER -1V « 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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Q1 Answer any seven out of ten. €202l SlEURL Ulclotl ellol WML, 14
Explain Direct and indirect operations.

SIERS2 ol BalsleRse WU UM,

Define Fick’s first law.

glstoll yan oflam cavaulRd s2A.

What is steady state and unsteady state operations?

woDn 2P

Rl Re Ua el w2 vluael 9 8?2
Explain Molecular and Eddy diffusion.
HASYAR Wl AL Slsotat UMl
Define Stage and stage efficiency
®o a2 WS cauva@d s2A.
Write down Industrial application of gas absorption
A Ao Wletell ltOls GuaOlcl cAvll.
Define Liquid extraction, extract and raffinate.
Alsclls Aesatot , Aegse ol lae cAlvaAlRd 53
Write down basic principle of membrane separation.
NGl AURAotoll WALl Rgict AW
Define point efficiency, Murphy efficiency
Wée ASRRIRLHS ASRRRA catvaulRd s:A.
Define Leaching and state effect of temperature on it.
Al2lot cavauRlc $A dal dluMiotoll dotl UR 9 WUR Al B?

© 0N PeNWO LU X AW
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Q.2 (@) Explain Fundamental design principles. 03
Y2 () Wallell Slostesel Raiclloll axarl 2. 03

OR
(@ Explain types of Cascade. 03

(RA)  5RESell YUslR AHAl. 03

(b)  Give classifications of mass transfer operations with example. 03
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GELERQL A MY 2lorR AUl (50 5.

OR
Explain Film theory.
slent ol uuesal.
Derive diffusivity equation (Dag=Dga)
Sl oA(AlR YA Dag=Dea A

OR

Derive equation for steady state equimolal counter diffusion.
w9l w2 sslilledd 51622 Slggdtet HI2 Yt dlRdl.
Draw diagram of any two membrane modules.

SlSURL A Nigdol WSYA (A €.

OR
Write advantages and disadvantages of membrane process.

N0 ol YA $LAEL Aol ARSLRAEL AU

State characteristics of Ideal solution.
ALE alalell cla@sdll 2 udl.

OR
Explain HETP.

HETP AMestal.
State the criteria for selection of solvent for gas absorption

AY Ao Wlel HIR alads e HIell HIUES WL

OR
Derive material balance for one component transferred counter current flow

for gas absorption.
A Ao welet HIZ 51622 $22 $Ell HIZ As sLllele 2irsR Ul sl

Aol 12 H3Rlad AAY sclle] Y2 AVl
Explain minimum liquid-gas ratio for gas absorber.

A Ao Wlet 12 Ay [@As<lls A 2220 unostA.
OR
Describe packed tower for gas absorber.

A AHoqwlel HI2 UsS 2laR aulal.
Explain Single stage Liquid extraction and Material balance for it.

As Rl dlsclls Megsalot dal dotl 1 Héllact AdU sclleg Y

Al

OR
Describe Equilateral triangular co-ordinates system for Liquid Extraction.

Als<lls Aegsatet 12 AQt oty ULl sl At Asatet sllslae
clalell.

Write down Industrial application of Liquid Extraction.
Alsclls Aegsatotell w0 Ols GuADOLAl AVl

OR
Draw diagram of centrifugal extractor for Liquid Extraction.
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Alsclls ANegsalet vz AdlgYolct AegseR ol sl R

Describe system of three liquids-one pair partially Soluble.
A0l Yclléloll ReH ¥ Bul As AL vialct: aleal sl A aldl.

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

Alsclls Megs2tol BUR dlUHLel Wl EGIRLoll AURel 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 (BAuH o(8l8lat-well staet 3 Bl 1% o(s1élet B Al 3K A
200 (SAlouH 3A{lotel Aegse sauHl A 8. Wl ua 3t As
oflostHl Aaleal B, As wrHl 2cll 25l o(l518lot ANegse AL B A
Atll. Rren e ssdlldlloflant fAaetallu y*=08 X & »al v A
BeouH ls1élat/sBAuH Aot dan X A (Beloun

A5 EleU(SAUH wll ol eallaani 2 B,

Write down Industrial application of Leaching

Al2lot ol 20e0Bls GuAELAL WL

Explain Continuous counter current decantation with simple flow sheet.

el sl 2lle ol 53l 5162 522 SIE2alet AU

Describe Preparation of solids for Leaching.

Al2lor W2 AAls daR sctol{l St cwlal.

Explain Material balance for single stage system for Leaching.

As ol Aol v Hdlilad AA™U sRclo] Yot ARl
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