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Abstract:  Fuzzy control has been proven to be effective in complex, time— varying and uncertain control systems. But
there exist two main problems in the control of complex systems using fuzzy controller: determing and selecting fuzzy
control rules and membership functions. Genetic algorithm is a probability — based search method that simulates the
evolution process of living beings and adopts a natural evolution machanism to represent complex phenomenon. Unsolvable
problem by conventional method can be solved by genetic algorithons. In this paper, genetic algorithm has been used in
fuzzy controller design, using this new method, fuzzy membership function can be optimized automatically according to
known fuzzy control rules. The results of simulation for second— order system with time— delay show that ths method can
produce optimal or suboptimal parameters of membership function and give the fuzzy controller some good behav iors.
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Abstract: Heat pipe is anew type component with high heat transfer efficiency. The heat pipe heat exchanger composed
of heat pipes has advantages of structure compact, easy to control the erosion of acid dew point and work — reliable,
therfore was used widely in heat energy utilization and waste heat recalling. Heat pipe heat exchanger has many types, it
is important how to choose them in engineering application. Examplifying a the typical gas— gas heat pipe heat exchanger
(‘heat— pipe air preheater) , this paper discuss in detail methods of integrated optimal design and t he optimal type selection
for heat pipe heat exchangers. In order to optimize the heat pipe diameter, spacing of fin, pipeline spacing, thickness of
fin, and windward velocity of flow, we take the maximal net investment income as object function and establish a
mathematical model about the optimum design by adopt ing limit illustrat ion method and plural adjusting optimum method.
T he computer program of the optimal selection for heat— pipe heat exchanger is developed. Computing and analyzing the
application and comparing t he optimization result with the conventional design result, show that this method may save
much initial investment and obviously cut operating cost down. So we gain reliable economic benefit. The software also
can be used as reference of engineering dsign and provide design philosophy for engineering design.
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