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generate an initial random population

while iteration <= maxiteration
iteration = iteration + 1
calculate the fitness of each individual
select the individuals according to their fitness
perform crossover with probability p,
perform mutrarion with probability py,
population = selected individuals after

crossover and mutation
end while
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Kj/C Cost m m --- --- m m m m - - m
0.02141 3634 0.01 0.0001  135.89595 ° 0.1 0.01 0.0038 0.0001 269.4 0.47854  0.00999
0.02142 3611 0.01 0.0001  135.89778 ° 0.1 0.01 0.0036 0.0001 269.4 0.48617  0.00999
0.02143 3594 0.01 0.0001  135.89933 ° 0.1 0.01 0.0035 0.0001 269.4 0.49229  0.00999
0.02144 3580 0.01 0.0001  135.90583 ® 0.1 0.01 0.0036 0.0001 269.4 0.50186  0.00999
0.02145 3566 0.01 0.0001  135.91574 ° 0.1 0.01 0.0034 0.0001 269.41 0.50578  0.00999
0.02148 3535 0.01 0.0001  135.90812 ® 0.1 0.01 0.0034 0.0001 269.41 0.52696  0.00999
0.0215 3514 0.01 0.0001  135.90045 ° 0.1 0.01 0.0034 0.0001 269.4 0.54487  0.00999
0.02154 3490 0.01 0.0001  135.90124 ° 0.1 0.01 0.0033 0.0001 269.42 0.56241  0.00999
0.0216 3462 0.01 0.0001  135.91804 ° 0.1 0.01 0.0031 0.0001 269.44 0.58621  0.00999
0.02165 3443 0.01 0.0001  135.9077 1 0.1 0.01 0.003 0.0001 269.42 0.59749  0.00999
0.02171 3428 0.01 0.0001  135.91472 1 0.1 0.01 0.0028 0.0001 269.46 0.60928  0.00992
0.02179 3407 0.01 0.0001  135.90385 1 0.1 0.01 0.0027 0.0001 269.45 0.63965  0.00997
0.02191 3387 0.01 0.0001  135.91467 1 0.1 0.01 0.0024 0.0001 269.51 0.65017  0.00995
0.02211 3366 0.01 0.0001  135.9521 1 0.1 0.01 0.0022 0.0001 269.55 0.67708  0.00991
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Abstract
Obtain the minimum available energy losses is the purpose of the exergy analysis of heat
exchangers. The work of the heat exchanger is the exchange of heat between two fluids. The Two
basic mechanisms of exergy destruction, or the same entropy generation factors, are heat transfer
due to temperature difference and pressure drop. The performance of the two phenomena is such
that most of the reduction in one causes another to increase. This research seeks to find the optimal
ratio of these two mechanisms in the heat exchanger, in such a way that the total entropy production
and total cost during the process are minimized. In the last two decades, the design has attracted
the attention of many scholars according to the combination of the first and second law of
thermodynamics. Based on the concept of entropy, several different objective functions
(indicators) can be defined for the optimization of the efficiency of the converters. Each of these
indicators has their own constraints and properties.
In this research, optimization of plate heat exchanger with the choice of the main geometric
dimensions (as decision variable) includes: number of fin rows, number of fins per unit length,
converter length, fin length, thickness and height of fin for cold and hot fluid parts, and the mass
percentage of the nano-silver begins. Each given combination of these parameters provides a
special set of values for the generation of entropy and the cost of heat exchangers. The aim of
using optimization methods is to find the best possible combination, so that according to the needs
of the consumer, the operating conditions, constraints and efficiency of the heat exchangers, the
minimum entropy production and the lowest total cost are taken into account. Obviously, at the
stage of optimizing the converter, the expressed requirements and constraints in the standards (eg,
the allowable drop in the hot and cold side of the converter) must also be gratified.
In order to evaluate the modeling results, simulation output was compared with the available data
in the heat exchanger data. For a better comparison, the same input values were taken. The
modeling results are in best agreement with the values in the data set, and the modeling error rate
is less than 9%. These two objective functions (entropy and costly) are considered as dependent
variables and ultimately minimize the use of two-objective genetic algorithms. It should be noted
that the results showed that decreasing entropy production rates would lead to an increase in overall
costs and vice versa. But we have to use a multi-objective optimization method like the genetic
algorithm for a plate heat exchanger.

Keywords: Exergy destruction, thermodynamics, geometric dimensions, multi-objective optimization
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