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Highlights

e Improved Jaya algorithm is proposed for design of mechanical draft cooling tower.
e Results of the proposed algorithm are comparatively much better.

e The algorithm’s performance is superior in terms of time and convergence.

Abstract:

A Cooling tower is an imperative component of industrial plants. The minimization of energy
related expenses is critical for conservation of resources and energy savings. Hence, the present
study explores the use of an improved Jaya algorithm called self-adaptive Jaya algorithm for
optimal design of cooling tower from economic facets. In this work, six different examples are
considered in the design optimization of mechanical draft cooling tower. Various researchers
have attempted the same mathematical models by using different methods like Merkel method,
Poppe method and artificial bee colony (ABC) algorithm. The results achieved by using the
proposed self-adaptive Jaya algorithm are compared with the results achieved by using the
Merkel method, Poppe method, ABC algorithm and basic Jaya algorithm. The proposed self-
adaptive Jaya algorithm determines the population size automatically and the user need not tune
the population size. The proposed self-adaptive Jaya algorithm is proved better as compared to
the other optimization methods with respect to achieving the optimal value of the objective

function at less computational effort.
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