Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER VI(NEW)s EXAMINATION — WINTER- 2018

Subject Code:3360503 Date:06-12- 2018
Subject Name: CHEMICAL REACTION ENGINEERING
Time: 02:30 PM TO 05:00 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. £2lH il S1&UQL Aldell saled 1Y),
Define: Space time
Uy B FUY 2154
What is Half life?
29 WA 9 97
Give example of exothermic and non exothermic reaction.
BlsHL 2lius i< GlauL aus 244015 Ul5AL 2l GalsBl A1 AHMAl

Give unit for first and second order reaction .

522 AR Vhel Aseg 2L Ul5AL Al 2AsH, 200

Draw plot of InK vs 1/T and mention the slope
INK vs 1/T <l 2™ 212l 24, d«ll gLl BHd awil.

Define: Constant volume and Variable volume reactor
B, 52 Vi A[Ad 52 <l ArvAL 24001

I N N =

m’\

Draw figure of Trickle bed reactor.

[e5a 018 (22523l 2A15(d 212l

What is rate constant? Write its unit

25 (3521 Al 22 2ANLs 2128 97? Al visHL Uil
Define :Rate Equation

v BiLUL ;22 AH50L
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State Arrhenius Law.
BUS[AAA Al [AAH 2401,

N
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Q.2 (@) Classify chemical reactions with appropriate examples
AR (o) 2eells wlEnztie 210% Gelsoll e qdilszel s2u.

OR
(@  Explain molecularity and order of reaction with examples

(21)  HIAAAZ] 2id USlAL AL 24122 Gl 218 AUl

(b)  Explain Scope and importance of Chemical Reaction Engineering
(o) S5 Rotaid viloy(4a2lon 4 2514 v Hesed AHAAL
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OR
Discuss the factors affecting rate of reaction.

(1) WlEAL U2 2122 531 YLlotoll Aol

Explain space time and space velocity with equations.
2UY UHA Die 242 Y A1 AU
OR
Explain various forms of rate of reaction expression
22 oy [Roisuq [Afaas 2a3u 4 vl

At 600K the rate of bimolecular reaction is ten times the rate of 400K.Find
the Activation Energy of this reaction from Arrhenius Law

25 UHHIASAER [Ro159 L 22 600K 21 400K 52dL 1.0 AR 9412 9.l
2GR [ uzell 252924 B 2kl
OR

The rate constants of a certain reaction are 1.6x1073and 1.625x102,S* at 10
°C and 30 °C. Calculate the activation energy.

10 °C 244 30 °C dluHlId, 516 Ruisad Al 22 siz2<2d 1.6x10-3 244 1.625x10-

~ N

281 69, dl w5294 G Al

Differentiate: Series reaction and Parallel reactions.
dslad 2L (AR Ruisad dal udd [eisaq

OR
Explain: Temperature dependency of rate using Arrhenius law.

UG [0, AL [FEH1A <l Mz dl 224l 2vuRaz [Busdl qHmal

Explain the types of reaction based on number of phases involved with
examples.

AllBns ulsal viid, 5ol diva 4 2UH1R GeleroL A1d qoilsu 521,

OR
Derive equation for calculating Activation energy (E) by calculating rate
constants k1 and k2 at temperature T1 and T2.

T1 24 T2 dluMle 22 510222 k1 214 k2 [ Heeadl 2452ld2 w16y 2ifal Yt

Al24l.

Describe the general step wise procedure for kinetic data analysis by
differential

($z(2a Hals 9l siadlzs 22l AAdcllu 52904 dotsiaz ulsal aumal.
OR

Derive integrated rate equation for nth order irreversible reaction.
nth 2132 HRAAAA Ruisad Wiz G228 22 4 ¥t d 24l
Derive relation of concentration and conversion of reactant for constant for
constant volume batch reacting system
21491 52 012 [R1210 WAL HIZ UEASIAL Sleni29d 2 590 422l Aot
Hizd, Yo dlrdl,
OR
Derive integrated rate equation for irreversible bimolecular type second order
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reaction in terms of conversion.

o HIARAR HRR(AunA A58 242 Al Risaq vz H[2322¢ 22 9599 5B

<Al 243Y HL A=Al

Explain batch reactor along with its application.
o1 (221522 4 GuAiRlldI2lL 12 UHdl

OR
Give detailed classification of reactors.

[Ro15234, (914912 ABls20 sl

Differentiate: Fixed bed and Fluid bed type reactors.

dAglad UL (352 618 i 58481508 6l UsR [R2is22.
OR

Explain holding time.

Slafdol uHA YHMAl

Derive the steady state performance equation for PFR.

Rz Radlul PFR Hi2d U5l < Yot dIRl.

Explain the construction, working and application of a multi phase type
SLURRY reactor with figure.

ez 560 215U 242l Ruis2iz <l 2ugld w12 otitsiy, s 2id GuAdll Uled
AUl

Explain construction and working of fixed bed reactor in detail.

(5525 618 (21522l Uzl 24 514 UEA[d UHMAl,

Explain G-L-S reactor

G-L-S (221522 dHmal

Explain Trickle bed reactor
2[z5a 018 Ruiszz dumal
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