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Exploration of VVarious Materials in Roof
Cooling Systems with Water Sprinklers

Abstract

In Taiwan, water shortages is a pressing issue. A study proposes combining rainwater
collection systems with rooftop sprinklers to maximize water usage and enhance
resource efficiency. This innovative approach boosts water supply and mitigates the
heat generated by solar radiation. Traditional methods, such as changing roofing
materials or installing sunshade roofs, aim to reduce indoor temperatures and lower air
conditioning energy consumption. Experiments using common domestic roofing
materials like slate, galvanized steel plates, and tiles. These experiments simulated a
rainwater collection system combined with rooftop sprinkling. Results showed that
tiles offer noticeable cooling, reducing surface temperatures by 21.8°C and box
internal temperatures by 11.3°C. However, slate outperforms in terms of the lowest box
internal temperature at 35.8°C, resulting in the lowest energy consumption. The study
also noted that sprinkling under high-temperature, low-humidity conditions effectively
slows down temperature increases, especially with steel plates. Future studies should
expand their scope and include more verification groups for comprehensive insights.
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