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GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-V « EXAMINATION - SUMMER 2013

Subject Code: 350505 Date: 23-05-2013
Subject Name: Fundamental of Chemical Engineering Reactions and
Thermodynamics
Time: 10:30 am - 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. English version is considered to be Authentic.

Q.1 (8) Give classification of chemical reactions. 07
(b)  Define the following terms. 07
(i)Force (i1) Pressure (iii)) Work (iv) System (v) Intensive property
(vi) Kinetic energy (vii) Entropy

Q.2
(@) Derive the performance equation for steady-state Plug flow reactor. 07
(b) Discuss batch reactor with its advantages and disadvantages. 07
OR
(b)  Explain reversible and irreversible processes. 07
Q.3
(@) Explain slurry reactor. 07
(b)  The rate constants of a certain reaction are 1.6x10~ and 1.625x107 07
(s)" at 10°C and 30 °C respectively. Calculate the activation energy.
OR
Q.3 (@) Give difference between elementary and non-elementary reactions. 07
(b) Consider gas phase reaction 2A ----- > B + 2C with unknown 07
kinetics. A space velocity of 1 (min)" is require to achieve 80%
conversion of A in a plug flow reactor. Find the corresponding space
time and holding time of fluid in this reactor.
Q4
(@)  Write short note on zeroth law of thermodynamics. 07
(b) Derive an equation of first law of thermodynamics for non flow 07
process.
OR
Q.4 (a) Explain equation of state for real gases. 07
(b) A system consisting of some fluid is stirred in a tank. The rate of 07
work done on the system by the stirrer is 1700 W. The heat
generated due to stirring is dissipated to the surroundings. If the heat
transferred to the surroundings is 4400 kJ/hr., determine the change
in internal energy.
Q5
(&) Explain Heat engine and Heat pump. 07
(b) Prove C,—C,=R. 07
OR
Q5 (8) Explain PVT behavior of pure fluids. 07
(b) Derive an equation PV" = Constant for adiabatic process. 07
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