Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) - EXAMINATION - Summer-2023

Subject Code: 3360503 Date: 06-07-2023
Subject Name: Chemical Reaction Engineering
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 non-programmable scientific calculator is permitted.

English version is authentic.
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1.  Define: Space velocity

S IIPRI TR AT V) VRIS AT

2. Define Half-life.

R wH e g B?

3. Forthe reaction 2NOCI—2NO+Cl..What is the relation between the rate of
formation and disappearance of these three components?

3. 2NOCI—2NO+ClL U[54l W10 8 dell Uedl 32 21§ 1212l Wl 22 241§
(SUMURAY AQI U2 dull

4,  State the unit for first and second order reaction.

¥, WU B{1SR o AseS 1S U(5YL o1l B 54 w4 (Ul

5.  Mention the two terms the rate of reaction is dependent on.

U Uldlsdl e U HIEIRA 8 d A 21Rcdle ot 1H 2 [U)

6.  Define: Constant volume and Variable volume reactor

€. YO 56 W U[dd S8 ofl lul Ul

7. Define: Space time

9. U] (U] WY HHY

8.  Define rate of chemical reaction and mention its unit

¢ RUIAMIS YlsAL o1l €2 wUAN(Ss 2q 91?7 dell W sH] qui)

9.  Define : Activation Energy

€. vl W) :(5u1e(ld Gl

10.  Define molecularity

Qo.  cUluAl ¥l : H1Adsyqlel

Q.2 (@) Differentiate between elementary and nonelementary reactions
usl.2 () NG uslul e ool A0S uslal d dsld dull
OR
(@)  Discuss Scope and importance of Chemical Reaction Engineering
) 359 R ARS(AUIL of 261U 34l Heed YU 52

(b)  Explain Exothermic and Endothermic reactions with examples
()  GIMINS W Gl AUSs RAUU[LRS UlsARAlA  Gels Al
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Discuss the factors affecting rate of reaction.
U(SU1 UR AR Sl URe{u) salidl

Classify chemical reactions with appropriate examples
AAEIS ulsulvile Ao Gelewll A1 adxsal 53

OR
Explain various forms of rate of reaction expression
2 vls Rl [dldae ey 1 dud)
The pyrolysis of ethane proceeds with an activation energy of about 65000
cal.How much faster is the decomposition at §50° C than at 400° C?
osio) UloAdl{ld dly & (sulfud Gl 65000 3A31 18l .
[Sslofleilel 550° C 32g ael 4Ql 550° C?

OR
Milk is pasteurized if it is heated to 63 ° C for 30 min, but if it heated to 74 ©

C it only needs 15 s for the same results. Find the activation energy of the
sterilization process.

%] ¢ 30 (M1 HIe 63 0 C AlRHUY AU UIA B, dl d VYRAV1S B,
WAl d 74°C dluHlel 2R A 8, dl d UHlet URQLIH] HI2 §5d 15
Aeil 22 B, walod8 UlsAlell Al53528L Gl 0.

Describe the general step wise procedure for kinetic data analysis by integral
method

Uslad yea(d ol sitales 3el Dadlily saledl duisialr ulsul

Yyuoxtdl
OR
Explain: Temperature dependency of rate using Arrhenius law.

WREMUY ol ([Ritdld ol Hee ol Feel 21u3U [SUSYHL YHoxd)

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

UGS UlsUL 2ilef Zovell AivL of LR Gelel UL ddfl52 53
OR

Differentiate: Series reaction and Parallel reactions.

dsldd AUl RIRY R¥sAA dell WEd R 52U+l

On doubling the concentration of reactant, rate of reaction doubles. Find out

the order of reaction (n)

Udlslalsl Aigdl Wi 54l U Udlslal 2 Wil 2t dl udlslalsl

{15 QAlel

OR
Derive integrated rate equation for nth order irreversible reaction.

nth 1SR VAR (AAWE RA5AA HI2 H[2A2S 2 o, Yo d 27
Derive relation of concentration and conversion of reactant for constant for
constant volume batch reacting system
YN 56 A RAZTL UlsUL HIR UlSULSIeAL S22t ¥al Seiclobel
dRel| Yoot Hlee, Yot dlRdl.

OR

Derive integrated rate equation for irreversible bimolecular type second order
reaction in terms of concentration
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Derive the steady state performance equation for PFR.
Re1R Rl PFR HlI2s, Us1HA o Yot dIR).

OR
State detailed classification of reactors.

RA 5239 (AdlddlR cARl5L w1
Differentiate: Fixed bed and Fluid bed type reactors.
dslad AU (5525 QS v §GYSIONS WS USIR Rulser.

OR
Differentiate: Batch Reactor and Semi batch reactor

dslad WIUL:eY e A4 Gy Ruser
Derive the steady state performance equation for mixed flow reactor.
[Re1R RetdlA MFR Hiee] Us1HU of 3y dIRL

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

H(e ¥ 2loy 23] RulseulR ofl ulgld 419 Wisiy, s1H 24 GUALILL

Aled yuexdl.
Explain construction and working of fluidised bed reactor in detail.
§9YSI6S AS RA sl UL el 514 U [ AHosdl.

Explain bubble column in detail
Wod slay [dd 1R efl Auedl

Explain holding time.
Ela (S UHY YHeowld)
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