Project work 2011

Catalytic Combustion Control (avoiding explosions)

The task is to design a multivariable controller for controlling the temperatures in a Catalytic combustion.

The process:

Consider the flow sheet below. A mixture of hydrocarbons and is preheated first in a heat exchanger, and then in an electric heater to reach the minimum required temperature for the reactor entrance. The amount and type of hydrocarbons varies significantly under operation.

In the reactor, the hydrocarbons are burned under the influence of a catalyst. To make sure that all hydrocarbons are consumed, the reactor exit temperature Tout must be higher than 400 C. However, to avoid explosions, Tout must be below 500  C. 

The task is to 

1. model the system and 

2. to design a controller, which manipulates the 

a) electric heater

b) heat exchanger bypass vale

c) air flow

such that the use of the electric heater is minimized, and that the temperatures are in the desired range to prevent explosions.
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