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III B.Tech. II-Semester Supplementary Examinations, November-2003

SIMULATION MODELLING AND OPTIMIZATION TECHNIQUES
(Chemical Engineering)

Time: 3 hours






Max.Marks:70 

Answer any FIVE questions

All questions carry equal marks

---

1.
Consider a tank of perfectly mixed liquid (see figure) into which flows a liquid 
stream at a rate of Fo (ft3/sec) and a density of (o(1b/ft3). The volumetric hold up 
of liquid in the tank is V(ft3) and its density is P(1b/ft3). The flow rate from the 
tank is F(ft3/sec) and its density is the same on that of the tank’s contents. 
Chemical reaction take place in the liquid in the tank. The system now is a CSTR 
with a cooling coil inside the tank that can remove the exothermix heat of rection, 
( (Btu/1b mole of A reacted). The temperature of the feed system is “To” and the 
temperature in the reactor is T (oR). There is no shaft work. The inlet and outlet 
flow velocities are not very high. The elevations of the inlet and outlet flows are 
about the same. Assume the liquid density is constant. Write the energy equation 
for this CSTR system.
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2.
Reactant ‘A’ is changed into a batch reactor. Steam is fed into the jacket to bring 
the reaction mass upto a desired temperature. Then cooling water is added to the 
jacket to remove the exothermic heat of reaction and to make the reactor 
temperature to follow the prescribed temperature-time curves. First order 
consecutive reactions take place in the reactor as time proceeds.



    R1                  R2

A
   B

The product that is required is component B. Sketch and explain optimum 
temperature and concentration profiles.

3.
Indicate the different numerical integration methods and discuss in detail, the 
numerical integration of ordinary differential equations.
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4.a)
Consider the objective function
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Find the stationary points and classify them using the Hessian matrix and the 
method of eigen values.

b) Determine the convexity or concavity of the following functions


(i)
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(ii)
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5.
Apply the following sequential one-dimensional search techniques to reduce the 
interval of uncertainity for the maximum of the function.



f(x) = 6.64 + 1.2x – x2  from [0, 1] to less than 2% of its original size. Show the 
iterations for the golden section search method.

6.
Consider the following problem of maximizing f(x) = 2x1 – x2 + 5x3  



subject to
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State this Linear programming problem in standard form, and explain the 
procedure for its solution.

7.
Write the various steps of optimal design of a batch reactor.

8.
Write short notes on:

   a)
Simulation of a binary distillation column

   b)
Optimization problems in Chemical Engineering 

   c)
Computer simulation.
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