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Subject code: 350505 Date: 29/12/2012
Subject Name: Fundamental of Chemical Engineering Reactions

and Thermo Dynamics

Time: 10.30 am - 01.00 pm Total Marks: 70
Instructions:
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1. Attempt any five questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is considered to be Authentic.

(@) Define the terms (Any seven)

1) Space time, 2) Order of reaction, 3) Space velocity, 4) Rate of reaction, 5) System, 6)

Surrounding, 7) Isolated system, 8) Adiabatic process

(b) Discuss the need to study Chemical Kinetics and Thermodynamics in Chemical
Engineering.

(a) Differentiate (Any two)

1) Single and Multiple reaction, 2) Batch and Semi batch reactors, 3) Fixed bed and

Fluidized bed reactors, 4) Parallel and Series reaction.

(b) Explain various forms of rate of reaction expression and factors affecting rate of
reaction. OR

(b) What is rate constant? Explain temperature dependency from Arrhenius law.

(@) Explain Semi Batch reactor with figure including advantages and disadvantages. List
important points for reactor selection.

(b) Derive general equation for performance of steady state mixed flow reactor (CSTR) and
also the same for a constant density system with first order reaction.

OR
(@) Explain Fluidized bed reactor with figure.
(b) 1) On doubling the concentration of reactant the rate of reaction triples. Find the
reaction order (n).

2) Let E; be the activation energy of a reaction without catalyst and E;, be the activation
energy of a reaction with catalyst (E;=17982 cal/mol and E;=11980 cal/mol). By how
many times will the rate of reaction will increase in the presence of the catalyst, if
reaction proceeds at 25 °C.

1) Discuss first law of thermodynamics for flow processes.

(@)

2) Discuss limitations of first law of thermodynamics.

(b) For a given isothermal batch reactor, reactant A is converted 70% in 15 minutes and the
reaction follows first order kinetics. Find the space time and space velocity required to
effect this conversion in a PFR and a CSTR.

OR

(@) 1) Explain Reversible and irreversible processes.

2) Explain the Phase rule.

(b) A system consists of some liquid in a stirred tank. The rate of work done on the system
by the stirrer is 1600 W. The heat generated due to stirring is dissipated to the
surroundings. If the heat transferred to the surroundings is 2400 kJ/hr., determine the
change in internal energy.
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Discuss PVT behavior of pure fluids.
Explain the Carnot cycle along with thermodynamic temperature scale.

OR

Derive the equation of state PV" = Constant for Isentropic Process.
Prove that Cp — Cv = R for an ideal gas.
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cLuAL 3L (S1E5 UBL AULcl)

1) AU 218K, 2) 3§ 3y RAsalet, 3) AU AARE], 4) 32 3lg RAsaet, 5)
RreH, 6) URAGLIL, 7) WSAASS Rren, 8) AUBaculRs NAA

3Msc sl Ul 3RsA staAAdlsU daul ARHMISIAARSY ol wWeAl sclle{l
3Rl AHAA,

dstald AHdl (518 ULl o)

1) Rold ua H@RUA A5, 2) AU A AH AU A s2?, 3) (35US AS Aal
sEBSI8s As AAse?, 4) Wad wa AR AA st

32 Als RAsaet (AAY 3w Hl AVl dal 22 3lg RAsAel A AU sl

URolol Auestall.
OR
32 Slelree W2A g ? AREAAA ol Rsid Yool 32 vl RASAL of dAlUHLet

ULULRQL AH Al

Al A RAse? (AN 2ug(A Aldct UMM A A2l Vol SLAEL ol AR FLAEL
ogRlLcll. RAs22 of RASAS Sclloll YEIA ¥Rl

R[S ®e Mses sl RAseR (CSTR) MR of AHLIA URSRHoU YA Rl Aol A

% VAN lotcll AUl $2& N RB3sAel M2 URL AR
OR
$e18518%s Als RUse (AN gl UG uuen .

1) As2e o slotUatael UHY 5l 22 g RAsAe AcSl Al B Al AUER
Als RAsatet .

?) Hiell 3 E1 A 32U(Are cdLR oll RAsAet dal E2 A 32uAe udetl Ralsatet ofl
AsdlAet el B. (E1=17982 cal/mol and E2=11980 cal/mol). % [R3As2et 25
'c A ad 8la Al 3eu@we oll st i 22 g (RAs2Uet F2cl ugll cudl?

1) Sl WIRAY HI2 URHSAAsU oll YauM [RAaun ARl

?) URMISLAUMSU oll yauM Ran ofl HaATel AT yus Al

WA WA UM AU RAs2R Ui AAsée A 15 RlAe Ul 70 % s0aé alad &

dal RAsAet 528 R sI8AdlsU AU BD. Al UAA PFR and CSTR HI2 L

SolclRUol ol WUR Sl AU 2L8H WA AU AAME] .
OR
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(@)

(b)

(@)
(b)

(@)
(b)

1) Rerfloc wa ollot- RaRAlotd WAU A A

?) ¥ ¢ uHAl.

As @M sctaldl 2ist (2§ 208) HL A§ Ul A B. 222 sl A W
scllHL dllelcll st oll €2 1600 W 8. 3L Ul Geual Ul GWHL cllclarBl Hi
eloll oA B, % cldtarl Ml dadl G 2400 kihr 8l Al Reu ol WdRs
Gosl Hi el $2502 2Bl

el dRed M2 PVT o{l3cflaR uuosal.

slRelle ABSH ARMUSIBAS 21U UR B AR uHestal.

OR
WBA A WA W2 PV = Constant YA LR,

AUBIAA AU HERE Cp-Cv=R Wl 53,
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