Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - V-EXAMINATION - WINTER 2015

Subject Code: 350505 Date: 14/12/2015
Subject Name: Fundamental of chemical engineering reactions & thermo

dynamics

Time: 10:30 AM TO 1:00 PM

Instructions:

1. Attempt any five questions.

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

4. Each question carry equal marks (14 marks)

Q.1 (a) Define the rate of chemical reaction and discuss the variables affecting the rate of
chemical reaction
(b) Explain “System and Surroundings” and discuss types of system in brief.
Q.2 (&) Write Arrhenius' Law and derive: In(K2/K1) = (E/R){1/T1 - 1/T2}
(b) Discuss batch reactor with its advantages and disadvantages.
OR
(b) Discuss the important factors for the selection of reactor.
Q.3 (a) The rate constants of a certain reaction are 1.6x10 and 1.625x1072(s)* at 10°C
and 30 °C respectively. Calculate the activation energy.
(b) Explain(1)Activation energy (2) space velocity(3) Holding Time(4) single
reaction
OR
Q.3 (a) Explain(1) molecularity (2)Elementary reaction (3) Order of reaction
(b) Derive general equation for performance of steady state mixed flow reactor
Q.4 (a) Derive an equation of first law of thermodynamics for non flow Process.
(b) Explain (1) Reversible processes. (2) state function (3) phase rule (4) Work
OR
Q.4 (a) Write a short note on “Carnot Cycle”.
(b) Obtain PV' = Constant for adiabatic process.
Q.5 (a) Explainthe Second law of thermodynamics and write the limitations
of First law of thermodynamics.
(b) Explain (1) Heat reservoir (2) Enthalpy (3) Heat engine(4) internal energy
OR
Q.5 (a) Describe PVT behavior of pure fluid with pressure-volume
(b) A system consists of some liquid in a stirred tank. The rate of work done on the

system by the stirrer is 1678 W. The heat generated due to stirring is dissipated to

the surroundings. If the heat transferred to the surroundings is 3400 kJ/hr
determine the change in internal energy.
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Total Marks: 70
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