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AnSTRALT 

The optimai sizing of heat exchanger systems cons sting 

of one or two cold streams being heated by several hot streams 

is investigated in detail in the present work.  

The technique employed for optimization is the Discrete. 

Maximum Principle. The mathematical model used permits contro-

lling the final temperature of cold stream as well as some or 

all the hot stream final temperatures, in case of single cold 

stream system. Auxiliary.  water coolers are included in the sys-

tem in order to control the hot stream final temperatures. The 

model 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 type and a general clasS of cost' functions. 

Several simplified solutions for specific heat exchanger type 

and cost functions are then obtained as special eases. 

A numerical procedure is developed for carrying out the 

calculations on a dig- al computer. The speedy determinationn 

of the size of the first heat exchanger in the chain correspond-

ing to the required solution. (visually a, problem in such tech- 

niques) 	a part of the numerical procedure. 



The methods developed in the present work aro illustra- 

ted by Optimizing a new petroleum refinery cniins 	The influence 

of various input: parmeters, particularly the cost exponent, on 

the optimal results is examined. The accuracy of the results 

- is verified. through. a. numerical perturbation test. 

- • 
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