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Abstract: Closed cooling towers are widely used because of their stable performance, environmental friendliness,

and water-saving features. To reduce the running time of spray-on in a mechanically ventilated closed cooling tower to
save water loss, direct and indirect evaporative precooled air intake closed cooling towers were proposed, which
utilizing the evaporative precooled air intake technology. Iterative calculation programs for the mechanically ventilated
as well as direct and indirect evaporative precooled air intake closed cooling towers were written using MATLAB,

and the cooling performance and water loss of the three cooling towers were simulated and studied under typical dry
heat regional conditions(e.g., Hami, Xinjiang). The results showed that when spray systems in all towers were
switched off and all inlet water temperatures were at 43 ‘C in the months of March, October, and November, the

outlet water temperatures of the closed cooling tower with direct evaporative precooled air intake were 0.46 C and
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0.96 'C, 0.42°C and 0.93 'C, and 0.37 ‘C and 0.45 °C lower than those of the indirect evaporative precooled air

intake and the mechanically ventilated closed cooling towers, respectively. In March, October, and November, the

water saving rate per unit MW of the closed cooling tower with direct evaporative precooled air intake was 47.43%,

48.66%, and 44.62%, respectively, compared with the closed cooling tower with indirect evaporative precooled air

intake. These results show that during the months of March, October, and November, when the direct and indirect

evaporation precooled systems can be applied, these precooling systems can improve the cooling effect of the

mechanically ventilated closed cooling tower when the spray in the tower is closed. Additionally, the cooling effect

and water loss of the direct evaporation precooled system are better than those of the indirect evaporation precooled

system. Therefore, in practical applications, it is recommended to use the direct evaporation precooled system to

reduce the operating water loss of the closed cooling tower.

Keywords: closed cooling tower; direct evaporative precooling; indirect evaporative precooling; cooling effect
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Fig.1 Schematic of closed cooling tower with direct evaporative precooled air intake
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Fig.2 Schematic of closed cooling tower with indirect evaporative precooled air intake
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Fig.7 Schematic of monthly changes in the outlet water
temperature and heat rejection rate for three types
of closed cooling towers
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MW heat rejection rate for three types of closed
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