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Abstract

In recent years, radiant panel heating has gained significant attention as an efficient, energy-saving,
and environmentally friendly heating method. By distributing heat evenly throughout a space, ra-
diant panels effectively enhance heating comfort and energy efficiency. They show particular
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potential in complex thermal environments. This study comprehensively analyzes the fundamental
heat transfer mechanisms of radiant panel heating, as well as its applications in various scenarios
such as large-span industrial facilities, high-speed train carriages, and hospital isolation areas. The
study highlights how radiant panels help reduce vertical temperature gradients, improve local ther-
mal comfort, and optimize air circulation. Additionally, the study proposes innovative applications
for radiant panels in bathrooms, where high humidity and short-duration heat exposure are com-
mon. By optimizing thermal efficiency and safety features, these applications can enhance overall
comfort and environmental quality. This research provides both theoretical and practical support
for the widespread use of radiant panel heating in various complex applications.
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Table 1. Functional characteristics and applicable scenarios of different radiant panel layout schemes
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Figure 1. Schematic diagram of radiation-convection coupled heat transfer mechanism with different radiation source installation
positions
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Figure 2. Radiant plane layout of large-span semi-open industrial space (coal mine
shaft house) [14]
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Figure 3. Schematic diagram of thermal environment regulation for high-speed train
carriages using thermoelectric radiant panels and independent fresh air system [19]
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Figure 4. Local radiant heating and gas-liquid phase change decoupling control system in farrowing
houses [28]
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Table 2. Comparison of main application characteristics of radiant panel heating in complex thermal environments
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Figure 5. Schematic diagram of wall radiant heating
system in bathroom
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