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Abstract: In order to provide effective operating conditions for the fan in a wet cooling tower with film fill, a new
program to search for the minimum fan power was developed using a model of the optimal total annual cost of the
tower based on Merkel’s model. In addition, a type of design map for a cooling tower was also developed. The inlet
water temperature and heat load were considered as key parameters. The present program was first validated using
several typical examples. The results showed that for a given heat load, a three-dimensional graph of the fan power (z-
axis), mass flux of air (x-axis, minimum fan power), and inlet water temperature (y-axis, maximum of minimum fan
power) showed a saddle configuration. The minimum fan power increased as the heat load increased. The
conventionally known fact that the most effective cooling tower operation coincides with a high inlet water temperature
and low air flow rate can be replaced by the statement that there exists an optimum mass flux of air corresponding to a
minimum fan power for a given inlet water temperature, regardless of the heat load.
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Fig. 1 Sketch of cooling tower and notations
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Table 1 Coefficients in Eqs. (7) and (8)®

i Ci di

1 1.019766 3.897830
2 -0.432896 0.772710
3 0.782744 -2.114727
4 -0.292870 15.327472
5 0 0.215975
6 0.079696
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Fig. 2(a) Algorithm for searching the optimal fan power
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