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Abstract

Urban volunteer service stations are primarily located in areas with high foot traffic, such as commu-
nities, sports venues, hotel districts, key transportation hubs, commercial facilities, tourist attractions,
and cultural squares. With global warming leading to rising temperatures, these service stations face
challenges from heat and high temperatures. The energy consumption of indoor air conditioning also
increases as temperatures rise, while volunteers in stations without air conditioning endure increas-
ingly harsh working conditions, with significantly reduced thermal comfort. Passive radiative cooling
technology is an emerging green, zero-carbon cooling solution that reflects most sunlight and achieves
passive cooling through mid-infrared radiation, effectively lowering surface temperatures without
electricity consumption. This technology plays a positive role in cooling, sun protection, energy con-
servation, and emission reduction for urban volunteer service stations. Experimental tests show that
stations coated with passive radiative cooling coating materials exhibit an average surface tempera-
ture reduction of over 16°C compared to uncoated stations.
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Table 1. Solar reflectance and mid-infrared emissivity
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Figure 1. On-site construction of passive radiative cooling coating

E 1. wWaniEstH R BN AR T

BEERHE

SHHLRH

Figure 2. Comparison of passive radiative cooling coating and original paint color
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Figure 3. Temperature sensor
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Figure 4. Site surface sensors on the (a) coated and (b) uncoated service stations
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Figure 5. Solar intensity
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Figure 6. Comparison of the surface temperature between the coated and uncoated service stations
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