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The optimal mizing of heat exchanper svstems consisting
of one or two cold streams being heated by several hot streams

-

g investigated in detail in the preseat work.

The technique employed for optimization is the Discrete
Maximum Principle. The mathewmatical model used permits contro~
1ling the final temperature of cold stream as well as sowe or
~all the hot stream final temperatures, in case of single cold
stream system. Auxiliary water coolers are included in the sys-
tem in or&ér to countrol fhe hot stream final temperatures. The
médel used allows the use of different cost coefficients {(usually
assumed invariant) and different heat transfer coefficients at
different stages. The costs for the heat exchangers were ascer-
tained through a market survey and empirically related to their

heat transfer area through non-linear relationships.

Optimal recurrence relations relating the parameters of
neighbouring heat exchanger stages are developed for a general
heat exchanger tvpe and a generai class of cost functions.
Several simplifiéd solutions for specific heat exchanger type

and cost functions are then obtained as special cases.

A numerical procedure is developed for carrying out the
calculations on avdigitai computer. The speedy determination
of the size of the first heat exchanger in the chain correspond-—
ing to the required solution (uvsually a problem in such vech-

nigues) is a part of the numerical procedure.



The methods developed in the present work ave illustra-
H 1
ted by optiwmizing a few petroleum refinery chains. The influence

of various input parameters, particularly the cost exponent, on
tne optimal results is examined, The accuracy of the results

is verified through a numerical perturbation test.
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