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Abstract

With global climate change and rising temperatures, the thermal comfort of outdoor workers
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wearing safety helmets has significantly decreased, accompanied by health problems such as heat-
stroke and dehydration. The existing safety helmets have three ways to achieve cooling: strength-
ening natural convection, forced convection, and installing refrigeration equipment. However, in
this case, the safety performance of the helmet will be reduced, and the weight of the helmet will be
increased. These three ways have their own shortcomings. This article proposes a safety helmet
coated with passive radiation cooling coating, which can achieve the cooling performance of the
safety helmet at a low cost and improve the thermal comfort of the wearer. Through experimental
testing, the coating has strong adhesion ability. The safety performance of the helmet coated with
passive radiation cooling coating has not been damaged and meets relevant safety standards. In
outdoor testing, the safety helmets coated with passive radiation cooling have an average surface
temperature reduction of more than 10°C and an average internal temperature reduction of more
than 3°C compared to untreated safety helmets. Passive radiation cooling coating has a significant
cooling effect on safety helmets.
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Figure 1. Safety helmet with passive radiative cooling coating
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Figure 4. Result of the puncture resistance test
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Table 2. Results of the adhesion performance and safety performance testing
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Figure 5. Solar intensity
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Figure 6. (a) inner temperature of safety helmets; (b) outer temperature of safety helmets
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