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Performance Efficiency of Water Spray Tower Used in Mitigating Arafat’s Hot Climate
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Abstract. This paper deals with evaluating the performance of water spray tower used in mitigating Arafat’s hot dry climate. An experiment
was conducted at similar hot dry conditions using an identical water spry tower. Performance was evaluated in the light of the WBGT heat
index that was used as a reference for the evaluation. The WBGT heat index is internationally known and widely used to evaluate heat
conditions of outdoor climate at sports training, military bases, and industrial fields. Measurements were taken over 21 days and under
different operational conditions which include: water spray at a height of 8-meter level, 6-meter level, 4-meter level, and 2-meter level.
Operational conditions also include maximum full spray at all levels and base condition without any water spray.

The results show a clear picture of the performance efficiency of the water spray tower. The study recommend better enhancements
for the existing tower and suggests to integrate different strategies to mitigate the climate of Arafat. The first defense strategy is to provide
shading and protection from direct solar radiation and radiant heat by vegetation or canvas umbrellas that open during the hot hours of the
day and dismantled during the cool hours to allow long wave radiation to sky. The second strategy is to use mist water at the level of 2
meters near the occupational zone. The third strategy is to circulate local cool air at low airflow rate. These strategies must be incorporated
together into one architectural scheme and should complement each other and work together. The findings of this research can also be
implemented for at other outdoor conditions at any pilgrimage gathering near Mina, Muzdalifah, Makkah, and the grand mosque. The results
can also be applied at any heavily populated hot dry outdoors.
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