[image: C:\Documents and Settings\Administrator\Desktop\scan0001.jpg]
[image: C:\Documents and Settings\Administrator\Desktop\scan0002.jpg]
image1.jpeg
Total number of printed pages —2 B. Tech
PECH 7406

Special Examination — 2012
PROCESS SIMULATION AND OPTIMIZATION
Full Marks -70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.
Assume suitable notations and any missing data wherever necessary.
1. Answer the following questions : 2x10
(a) Define degrees of freedom.

b) Whatis an information flow diagram ?

P

(c) Write the component continuity equation for a simultaneous reaction with
“A” as reactant and “B” and “C” are as products.

(d) Write the law of conservation of mass.

(e) Define point of inflection.

(f)  Write the general form of energy equation for a system.
(g) Differentiate between explicit and implicit method.

(h)  Write any two importance of numerical method.

(i) Define relative volatility.

() State Roult’s law.

2. Develop a mathematical model for a binary distillation column. Mention clearly all
the assumptions made. Sketch the column. 10

3. Anirreversible exothermic reaction A — B is carried out in a single perfectly
mixed, constant density and constant volume reactor. The reaction is n'" order in

P.T.O.




image2.jpeg
reactant A and has a heat of reaction A (kcal/kmol of A reacted). To remove the
heat of reaction a cooling jacket surrounds the reactor. The jacket volume is
break up into 4 nos. of perfectly mixed lumps. With suitable assumptions develop
a the mathematical model which corresponds to the above fact. 10

4.  Develop a mathematical model for a single component vaporizer in which LPG is
fed into the pressurized tank to hold the liquid level in the tank. Assume that LPG
is a pure component : propane. 10
5. (a) Whatisdigital simulation ? 2
(b) Explain the following methods of encoding information diagram with an
example. 8
(i)  Adjency matrix
(i)  Stream connection matrix
6.  Findthe value of two independent variables x, and x, which will maximize a linear
function subject to the following linear functiony = 2x, + 3x, subject to the following

linear constraints : 10

X, <8
X, <6
X, +4x, <16
7. The solvent used for an extraction operation has an initial concentration x, mole
of solute per moles of solute free solvent. Find the value of x which maximize the
net return from the process whichis given asy = 0.1625 — 0.25x - 0.0075x°".
Use golden section method with a.< 0.694x107. 10

8.  Write short notes on any two: 5x2
(a) Dichotomous search
(b) Principle of formulation

(c) Wegstein method.
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