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Optimization of the Geometrical Parameters of Plate-Fin Heat exchangers in a Heat
Exchanger Network Using Differential Evolution Algorithm
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M. Nikian Department of Mechanical Engineering, Takestan Branch, Islamic Azad University, Takestan, Iran
Abstract

In this paper, considering the total annual cost as the objective function, the plate-fin heat exchangers in a network are optimized.
Considering the geometrical parameters of the fins, the geometrical, hydraulic and thermal modeling of the plate-finned heat
exchangers are performed which is the basis of the optimization. Using the differential evolution and the area computing algorithms
the optimum fin arrangements in the heat exchangers are obtained for counter-flow case. Fifty-seven standard and discrete fin types
with ten different geometrical parameters (B, fs, 8, dh, 1, s, a, b, X and y) as optimization variables are substituted in both hot and
cold sides of the heat exchangers with the purpose of minimizing the objective function. Replacing the optimal fin arrangements for
the heat exchangers network, total heat transfer area of the network, utility, capital, total pumping, and investment costs are
computed. According to the results, the total annual cost of the network with optimal fin arrangements by DE algorithm for the heat
exchangers of network is smaller than the corresponding value with randomly selected fin in heat exchangers of network.

Keywords: Plate-fin heat exchangers network; Optimization; Geometrical parameters; DE algorithm; Total annual cost.
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Input Streams Data, physical properties, Select
Reference Stream, Select Fin Type
1

Set the initial value for h; & h,
Calculate 17, ; & 17, , for hot & cold stream from
Eq. (24)

v

Calculate A, for hot stream from Eq. (23) &

. A a
Calculate A, from relation A—" = a—"

I

v
Calculate h;y & h;, (hot and cold side) from Eq. (18)
APy )(1—1’1)/(3—)’1)

hl:(l{.A1

(1-b2)/(3-y2)
_ AP,
h, = (K. A, )

h, & hy Changed ?

Calculate free flow area A, (hot side) by substituting

APy )(—1)/(3—y1)

Eq. (12)into 17)  Agq = (K 4
-

Calculate free flow area A, (hot side) from relation :
%2 B2 dna
A, = ——=.
€27 51 By dns ol

Calculate the cold side pressure drop from relation:
1 )(3 ~y2)

APZ :Kp. A2<A_c1

AP, Changed?

Set the value for: Wide or Np

v

Calculate: Area, Volume, Length, Wide, High, Np, ...
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