Code No. 320856

III-B.Tech II-Semester Supplementary Examinations, May 2004

SIMULATION MODELLING AND OPTIMIZATION TECHNIQUES

(Chemical Engineering)

Time: 3 hours






Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

---

1.
Write the energy equation for CSTR shown in figure


FO, CAO, PO, TO
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In the reactor consecutive first order reactions.
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Occur with exothermic heats of reaction (1, (2
2.
The liquid in a jacketed, non isothermal CSTR is stirred by an agitator whose mass is significant compared with the reaction mass. The mass of the reactor wall and the mass of the jacket wall are also significant with the energy equations for the system. Neglect radial temperature gradients in the agitator, reactor wall and jacket wall.

3.
Write the iterative convergence procedure to find the steady state outlet temperatures of the heat exchanger (shown in figure).
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4.
Write the component continuity equation for the CSTR (shown in figure).
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a) Simultaneous reactions (first order and isothermal).
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b) Reversible (first order and isothermal).
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5.a)
Write the six steps involed in solving optimization problems.

b)
A box with a square base and open top is to hold 1000 cm3. Find the dimensions that require the least material (Assume uniform thickness of material) to construct the box.

6.
To minimize 
f = -x1 + x2

subject to 
2x1 – x2 ( -2




-x1 + 3x2 ( -2




-x1 – x2 ( -4




 x1 ( 0, x2 ( 0  by simplex method.

7.
Describe the optimization procedure of the shell and tube heat exchanger design.

8.
Write short notes on:

a) Quasi Newton method.

b) Secant method.

c) Region elimination methods.
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