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Indoor Environment with Heating Floor
Affected and Optimization of Control
Strategy under Solar Radiation

LI Nianping ,DUAN Ruolan ,A Yongga
(College of Civil Engineering , Hu'nan University , Changsha, China,410082 )

Abstract ; To study the characteristics of solar radiation in radiant heating floor room and optimize
the heating strategy using solar radiation, this paper established a numerical model to simulate the
sun’s projection position on the indoor floor and indoor temperature field , experimentally measured
the solar radiation intensity and indoor thermal environment parameters,and evaluated the heating
effect of radiant floor and indoor environmental temperature in winter. The analysis shows that the
solar radiation forms a projection area on the floor surface,and the temperature inside and outside
the area is not uniform. The temperature difference between the two areas on the floor surface is
greater than 15 °C | but the temperature distribution uniformity on the working face is still good.
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Indoor environmental parameters change regularly with the change of solar radiation intensity and

have a delayed effect. Solar radiation increases indoor air temperature and mean radiation

temperature by 9 — 10 °C. In this paper, the radiant floor heating room can effectively use the solar

radiation energy to reduce the total heating capacity of the heating system. The radiant floor’s

heating temperature can be reduced by 6 C and the total heating capacity of the heating system can

be reduced by 47 kW. In order to avoid overheating and meet the demand of indoor thermal

environment, the floor setting temperature can be adjusted according to the changing law of solar

radiation , which can meanwhile reduce the amount of heating and energy consumption.

Key words: capillary radiant floor; heating; solar radiation; temperature distribution; numerical

simulation
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Fig.8 Heating result on condition 3
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Table 2 Indoor temperature and unit energy consumption at different floor surface temperatures
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