Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - VI+ EXAMINATION - SUMMER 2016

Subject Code: 3360503 Date: 23/05/2016
Subject Name: Chemical Reaction Engineering
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 programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.
6. English version is authentic.
Q1 Answer any seven out of ten. £2Hil SlURL Ulcloll scllol L.
1.  Define rate of reaction with equation.
1. 22 s Rusat ofl catvall Yo A Avll.
2.  List out factor affecting rate of reaction.
2. 2 Uy (RsU WAUR 5cll Ul Avll,
3. Define order of reaction and rate constant.
3. cAluAl AW AR g (RUsUt Wal 2 Slodeo.
4. Give unit for "™ order reaction and also derive unit for first order reaction.
¥, n" A3 Rulsdet oll AsH AWl U 2 AR Rulset oll AsH
QIEL
5. Define molecularity of reaction.
u AldlsgaiRldl 20y Ruisiet ol cavaal wul.
6.  Define activation energy. Write Arrhenius equation.
5. AsElAct WelrY ofl caltvaul UL wEollad oll Y2 AW,
7. Draw graphical representation for first order reaction.
9. 5 W3R (RusUat U2 AUElsA AT et E1RCA.
8.  Define half life time. Write half life time equation for first order reaction.
¢.  Half life time [0 cautvaul 2. $22 WS (3usUetl HIR Half life time of
Yo Al
9.  Give difference between CSTR and PFR.

¢.  CSTR ol PFR a2 dslalcl UL
10. Define space time and space velocity.
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Explain importance of chemical reaction engineering.
Chemical reaction engineering otl H&ccll AH1A.

OR
Explain exothermic and endothermic reaction with example.

AsAUHLs WA WoSTUHLs RsUot A GELEAWL UL UM AL
Explain significance of activation energy.
AsEALUet Wt ol RAPAG For UM

OR
On doubling the concentration of reactant, the rate of reaction triples. Find
the reaction order.

22 UGl A SUA $cll 22 s Rulset 2ARL 2 B. AR S AL

(Rutsot 20K
Explain temperature dependency from Arrhenius equation.
AlUHLet UR ARl wda{la Yot AHxAl.

OR
Give classification of chemical reaction and explain any one with example.

AAAQs 50l Q)50 U W SlURL WS UHAIA GELSRWL
A

The rate constants of a certain reaction are 1.6*10° and 1.625*10 (s™) at
10°C and 30°C. Calculate the activation energy.

As AlssA AHSWQU €2 AAALS 10° A, A 30° A, AlUHLa

U5 1.5x10-3 Wal 1.5Ux10-2 (A)' D dl (3aulld Al 0.

OR
Differentiate between elementary and non-elementary reaction.

AARR I U oot AAN2I] RsUol oll cARA dAslelcd WL

Derive Ca=Cao (1-Xa) for constant volume system.
Slotizoe AleH {lU2H HIZ Ca=Cap (1-Xa) llRC.

OR
Derive the integrated rate equation for n" order reaction in terms of
concentration.

N AER RulsUel HIZ BeBlI2S 22 5A2AA A Alsell oll 3U HL

AlRal.

Derive the integrated rate equation for zero order reaction in terms of
concentration.

AR BE2 RulsUet HIZ 8o2l2S W2 E5A2At A Algiedl oll 3U HL
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AlRal.

OR
Derive the integrated rate equation for first order reaction in terms of
concentration.

522 A3 RAsU HIZ 8212 S 22 655A2Uet A Ulscll oll 3U HL

AlRal.

Derive the integrated rate equation for first order reaction in terms of
conversion and also find half life time.

522 A3 RAsUA HIZ B2l S 22 855A20t ol SolclRUel oll 3U HL

AlRal.
OR

Differentiate between differential and integral method for analysis of kinetic

data.

slaAals ol Yus0l 1R oll slgalladd wal godlold d ol cdRR il

daslald A,
Explain CSTR in detail.
CSTR ol Anestal.

OR
Explain PFR in detail.

PFR ol dHostall.

Explain batch reactor along with its application.
AU AAs2 A GUA[ AR WA UMl

OR
Explain semi batch reactor along with its application.

Al A A2 A GUAELARAL U A1,
Derive the steady state performance equation for ideal batch reactor.
@22 RA A Ideal batch reactor HIZ URSMHaA Y2 cllRCl.

OR
Explain slurry reactor.

3| AAs2R o UMl
Derive the steady state performance equation for PFR.

®A2 RAl A PFR 12 URSlMa YA Rl

Derive the steady state performance equation for CSTR.

@22 RAA A CSTR HIZ URS MU Y2 clRA.
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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.

BBUURHA A FAs2HL AS202 A ol Ul 90% B. 13
Rl WY 2lFH ua Y AAQE] 0 Asu sl AsSR

HER.URL ¥ 52 AR Rutsol.
Explain fluidized bed reactor with figure.
$ESI83s Al IAse A AUl

Derive the integrated rate equation for second order reaction in terms of
concentration.

A505 W3 RusUA HIZ Bo2lI2S 22 855A2Uet A Ulscll oll 3U HL
dlRdl.
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