Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - VI EXAMINATION - WINTER 2025

Subject Code: 3360503 Date: 18-11-2025
Subject Name: Chemical Reaction Engineering

Time: 02:30 PM TO 05:00 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 programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Marks
Q.1 Answer any seven out of ten. E1H1¢f] SIURI 2A1doll U161 A, 14

(1) Define Rate of chemical reaction.

(2.) 2211208 UlBI6N €2 VAR S,

(2) What is rate constant? Write its unit for second order reaction.
(2.) %2 Sioeeoe 212A §)? ollow saofl UABUI HIZ doll Disa Aui).
(3) List applications of Continuous Stirred Tank Reactor.

(3.) slGeoy2121 228 205 FAs2011 GUANl 241€] 2414,

(4) List factors affecting rate of chemical reaction.

(.) 22112R1s UlBAI01 €201 2442 S2d1 YRGSl 21€] A1),

(5) Define catalytic reaction with its example.

(U.) Gelus ulAfE1a dail Belgl 2418 VAR S,

(6) Show examples of endothermic reaction and exothermic reaction.
(S.) RAog1eifels Ul 210 Gran1Aus UlA(BI0l BelgEN cidid).,
(7)  Summarize characteristics of first order reaction.

(9.) yea saoll UlAlBIH ciiRisdiRilal 2RI A,

(8) Show the differential Rate equation for N, + 3H, — 2NH;.

(¢.) N2 +3H2 = 2NH — #i2 [Qdles €2 23l =i,

(9) Define Space Velocity.

(.) 2195121 Qo1 csvAIRIaA 53,

(10) Define Space time.

(20.) 2495121 A3 cAvA1R1d S,
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Q.2

Q.3

(a) What is activation energy? Write its unit and its importance.
(1) 2u5as201 Q1% 2Aed §j? Aol AsH 2ial dof Hed AU,
OR
(a) Show the scope and importance of chemical reaction engineering.

(1) 221115 UABUI goyalall AUSIRA Al Hecd GidId).

(B) A certain reaction has a rate given by —tA = 0.005 CA?, mol / cm®min. If the
concentration is to be expressed in mol/lit and time in hours, what would be the value
and units of the rate constant?

(©1) 2ssar uBaiol €2 tA=0.005 CA 2, mol /cm3min &. R 2Aisdl Mdt / dllez 240 AHAN SAISIH]
RIsd 5d1af] &, dl €2 AUAN 10} HEJ Viol ASH] Fed] 6212

OR
(b) Compare Integral method of analysis and differential method of analysis.

(c1) QsAveldll godlaid ugld 214l [85:A01AA UglAoll ot 5.

() Derive general equation for performance for ideal batch reactor.

(8) 211621 Al PAASe2 HI ¥otd US1ToA A]s201 A,
OR

(¢) Summarize advantages and disadvantages of batch reactor.
(8) A RAS2201l SIRUEI 2401 IRSIUEIGN A 12021 A,

(d) An isothermal batch reactor the conversion of a liquid reactor A is 70% in 13 min.
Find the space time and space velocity in a mixed flow reactor. Consider first order
kinetics.

(s) 2ngeienia Au RAse: (AEUs RASR Ad 3uidrel 13 M (Gieai 70% 81 &,
A UdIe RJIS2HI AUSIQI AHY Al AHUSIIal] A2 ANU). UH SHall
91[ARI1221al LloiH A,

OR
(d) Interpret Rate of Reaction on Various Basis.
(s) AR 21Ul ulABI0l €20] Hefeizal S3.

(a8) What is rate constant? Write its unit for first order and second order reaction.

(241) 22 slo2eoe 212A )2 U 53 213 ofl saoll UIA(B1 HIZ dol) s vl
OR

(a) Outline sketches of different types of fixed bed reactor arrangements.
(1) QRY usRd 8525 As RASE CUU8I01l 235Uol] JURNAT 1),

(b) At 500 K the rate of reaction is 8 times than the rate at 250 K. Find the activation
energy of this reaction from Arrhenius’ law.

(@) 500 K dryaiial ulziol €2 250 K ofl €2 52dll 8 J1N YU V. A UlsAIdl] Alsus0]
Gloial AH1B[c1uAall (a3l N4,
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Q4

Q.5

OR
(b) Explain construction and working of Bubble column reactor.
(1) cicia Sida RAse20tl (G131 2401 SI1a waend),
(¢) Show that CA=CAO (1-XA) for constant volume system.

(8) 20 Aeya R2ed HIZ CA=CAO (1-XA) o cidlid,
OR

()  Explain construction and working of plug flow reactor.
(8) vrator s RRAs22011 (G131l 240l SRS Axendl.

(d) The half life period of first order reaction A ----- > B is 10 min. what percent of A
remains after 80 min?

(5) yesn saoll UAIBAI A — B ofl 241402 10 [@AfG12 B. 80 M sie ued) A ol B2l
281 191 GlIs] 2B B?

OR
(d) Compare fixed bed and fluidized bed reactor.
(S) (ses As »ial sggsIgns As RAseel qdal 3.

(a) List methods for kinetic data analysis.

(1) sigailes Bel [Q=Anel Hizoll uglAxMofl §1€] 4.
OR

(a) Derive the steady state performance equation for PFR.
(1) Re Refd UlAis1R (PFR) #12 uslaoxd 23ls2e1 Ao,

(b) Show diagram of trickle bed reactor and write its advantages.

(%) Rsa As Raiseaell 24150Q oicid) 24 dotl SRIEN G,

OR
(b) Compare holding time and space time.
(c1) &1(Cso1 21gfat 210l 202 2igfaiof] Jeloll 53,
(¢) Classify Chemical reactions.
(8) 2mm1MRs ulBRAG yofls20l 52,
(a) Explain temperature dependency of rate constant from Arrhenius law.
(1) 2118(G1421011 [Giiata1ie 24y €201 diuaial (GieTdl A,
(b) Derive integrated rate equation for zero order reaction.
(c1) 1021 s310fl LA 12 2i8(CAd €2 Aaflsel Aad),
(©)  Outline a sketch of fluidized bed reactor.

(8) sgdsigns s RaAserall 25Ul 3URVI latidl,
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(d) Derive general equation for performance of steady state CSTR.

(S) Rer Rl CSTR ofl HI2 U102 21310 IS0 A d).

*kk
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