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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (NEW) - EXAMINATION - Winter-2025

Subject Code: 4350501 Date: 15-11-2025
Subject Name: Mass Transfer -11
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:
1.  Attempt all questions.
2 Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4.  Use of simple calculators and non-programmable scientific calculators are permitted.
5 English version is authentic.

Marks
Q.1 (a) Classify equipment for gas liquid operations. 03
usll () A [@5as viluelet HI2 Aldeils ad{[s1l 520, 03

(b) There are two tray towers, tray tower 1 and Tray tower 2. Discuss the 04
solution for following problems for the tower.
1) Tower 1 has excessive flooding.
2) Tower 2 has excessive weeping.
(W) A 2ldR 8, 2 2ldx 1 ¥al 2 2ldR 2. ¢l 2ldR YHI2s(l «{lAfl oy
DTN BTNELEIRTE R
1) 2ldR 1 HiquR s4slaL Al 9.
2) 2ldR 2 HiduR dlfuo ¢ty 8.

(c) Explain McCabe-Thiele Method to obtain number of theoretical plates 07
in distillation column.

(5) [ARigst SlauHi Aegilds W@l dual Anddl Hi2 Asdoi-(21d 09
Ueg, [d qHomdl,
OR
(c) Discuss Caking of crystals and its prevention. 07
(5) 352511l 3591 v4al dell [eAaRLefl UL 52 09
Q.2 (a) Explainthe importance of gas-liquid operations. 03
ust2 () AA-l[Alsas wluRlete] Hecd AHMdlL 03
(b) Define following types of tray efficiencies: 1) Murphy Efficiency 04
2) Overall Tray efficiency . .
(Of) cdual A1) : 1) 1T sidatmdl 2) ldu01d 2 s1latHdl oY
(c) For Differential distillation, Derive Rayleigh’s equation. 07
(5) [S&3st(R1ud [Riesd UL, el elo] 13{ 5211 Aad). 09
OR
Q.2 (a) Listtypes of distillation used in chemical industries. 03
Usl2 () AARLRLS GELNMI dURLdL [eARiestell UsIR1el A oisild). 03
(b) Compare Raoult’s law and Henery’s law. 04
(W) AGEslL (YU A EoiFlell [Au ofl deeil 520 oY

(c) Discuss, when do we use countercurrent arrangement and co-current 07
arrangement in absorption tower.
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Define:1) Minimum reflux ratio 2) Total Reflux ratio 3) Azeotrope

ul WIULL) YeldH Rsasd AL 2) 54 Rsasy AL 3)
A (31214

Define relative volatility and state its significance in distillation
operation.

4214 dlafe(@d] «fl curual MUl M [dARiget SHAHI de
Hcd %L,

A fractionating column is designed to separate 15000 kg/h of a feed
containing 60% toluene and 40% benzene into an overhead product
containing 97% benzene and a waste containing 98% toluene. All %
are by weight. Calculate the weights of the product and waste product
per hour.

60% 2lR|Eel Wal 40% Woxblel t2lddl §lSeil 15000 (SAL/SELS
97% Woslel Ylddl MNdRES BAleaiti A 98% 1Rl t2lddl
SU WA 5L UL $5U[1d1 51U [SALeel sAIML #Ld] 8. vyl
25l % duel Mi 8. Gallesisll d¥el M Uld $ALS SUUsl

QML LINTSREIERE

OR
Define 1) Dew Point 2) Dry bulb temperature 3) Wet bulb temperature
with respect to humidification operation.

U AL 1) (EG Uled 2) YSL Weole] dlUMlet 3) ¢{lell WEuq]

dlUHled
Explain the concept of minimum liquid to gas ratio in absorption
operation.

AW AUIRUAH dgdi Udlel wWal Asil RNt AHod).
State principle of ion-exchange and list applications of ion-exchange.

34 (Aot (cl [AHUA) (Regicl B4el d1el-(cl[AHUAL SIAT ] Y[R 21U).
In a mixture of benzene vapor (A) and nitrogen gas (B) at a total
pressure of 800 mmHg and a temperature of 60°C, the partial pressure
of benzene is 100 mmHg. Calculate Absolute humidity (Y?).

Hint:

Molecular weight of Benzene = 78.11 gm/mol

Molecular weight of Nitrogen =28 gm/mol

Wooflet AL (A) WA all82lo%el A (B) il [HYRIMI $4 800 mmHg

e 60 °C dluHla, Aeodlels] MilRUS £618L 100 mmHg 8. UYLl Aoy

(Y") <il A-Ld?] 82,

U5d:

Woobloto] H1ARYER Aol = 78.11 ALH/H\E

o1&y 2l%ele] 1A SYER dogel =28 AU /H1d

Classify cooling towers.

561 2lasf ao{lsuL 52,

Explain construction and working of Higgins contactor with schematic

diagram.

WIN(2S SIAIAM YL [EPLY SloR 5230 it s1H W 1L YHMd).
OR

List commonly used adsorbents in Chemical industry.
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Explain the factors governing operation of cooling towers.
5(691 21aefl 1M1 (A Sl URWul ¥Homd).
Explain construction and working of Pressure Swing Adsorption (PSA)
with schematic diagram.
WIARS SIUIAM U8 VIR Rl WSl (PSA) o titsiH wa
s1f quomd).,
During an experiment in humidification study there were three
different temperatures observed as follows:
Temperature 1: 35 °C
Temperature 2 :31 °C
Temperature 3: 25 °C
Among the observed temperatures, select which is dry bulb
temperature, wet bulb temperature and dew point temperature with
reasons.
&l (MS[55Qstetl WAL e (MU Lol o1 UHIQL 2L W EIA-HEI| UM Lol
o\l HOUL &dll:
dlUHle1: 35°C
dlUyHle2:31°C
dlUHlel 3: 25 °C
wWddlsel 536 dlUnlsiHiell, Uvs Wesls) diuHlel, o{lell {ens]
dAlUH Lol el 150 [Glgef dluH el 51230 A8 U 52,
Explain the concept of HETP in Packed tower.
0SS 2laRMI HETP yHldl.
Explain working principle and operation of Swenson-walker
crystallizer with sketch.
BY Y12 Weyel-dl5 (SRl Nell SIASIZ] Regid val SR
YHdl.
OR
List Industrial applications of Gas absorption.
AU 20Nl L 1N LS SR ol Y vdetlql,
Explain selection criteria for solvent in gas absorption operation.
A ANEL SIHIMRHI ¢las Hi e lstl HIUES] AHexdl.
Explain Meir’s theory of crystallization.
H1Retl 36251520011 [Riegida AUl
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