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Study on Heat Transfer Characteristics of
Floor Radiant Heating Under the Influence of Solar Radiation
Chen Chen Lei Bo
(' School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract] In the Qinghai-Tibet Plateau region of China, the solar radiation is strong in winter, and the heat transfer performance
of the radiant heating floor will be affected when the solar radiation radiates directly into the indoor floor through the transparent
envelope. Based on the design parameters of the radiant floor heating system in alpine area, this paper established a double-loop
radiant heating floor structure model for CFD numerical simulation and calculated the floor temperature and heat supply of hot
water under different water supply temperatures, flow rates and solar radiation conditions. Analysis shows: solar radiation can rise
the ground temperature and decrease the heat supply of hot water significantly, but it will basically not change the influence law of
the water supply temperature and water flow rate on the floor temperature and hot water heat supply; the average temperature
difference between the indoor direct and non-direct sunlight areas is as high as 5.6°C, and the areas with different solar radiation
intensity needs to be "zoned design".
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Fig.1 The schematic diagram of the heat transfer process
of floor radiant heating
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Fig.2 The schematic diagram of the influence of direct

solar radiation on indoor environment
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Table 1 The parameters of each structural layer of

radiant heating floor
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Fig.3 The model of double-loop radiant heating floor
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Fig.4 The partial side view of the grid division of radiant
heating floor
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Fig.5 The schematic diagram of the proportion of direct
sunlight area
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Fig.6 The influence of water supply temperature
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Fig.7 The influence of hot water velocity
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Fig.8 The influence of solar radiation intensity
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Fig.9 The summary of working conditions of 7 =29°C
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Fig.10 The influence of the size of direct sunlight area
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