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Numerical Study on Heat Storage and Release Characteristics of Warm Air Ventilated Floor

Ye Linke LeiBo YuTao
( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract] In this paper, aiming at the solar hot air floor heating system of a student dormitory in western Sichuan Plateau area,

CFD numerical simulation method was used to establish the calculation model of hot-air floor, and the heat storage and heat

release of floor under different air volume and air duct area ratio were calculated. The results show that the heat storage and

effective heat discharge first increase and then decrease with the increase of air duct area ratio, and then increase with the increase

of air volume. Both the heat storage coefficient and the effective heat release coefficient decrease with the increase of the air duct

area ratio and air volume. The heat storage coefficient varies from 0.52 to 0.59, and the effective heat release coefficient varies

from 0.26 to 0.31. The effective heat release coefficient is about 51% of the heat storage.
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Fig.1 Composition of warm air ventilated floor

heating system
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Table 1 Thermal properties of warm air floor materials

ORY SRRN wE WAR
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Fig.2 Heat transfer process diagram of warm air floor
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Fig.3 Schematic diagram of heat storage relationship
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Table 2 Each model size parameter and mesh number

T mmR EWE R
E (%) (mm) 1x103
10 13.8 204 10.43
17 234 120 7.62
20 27.5 102 7.38
25 342 82 6.99
30 41.2 68 6.32
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Fig.6 Heat storage and release of the floor
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Fig.7 Hear storage under different Air duct area ratio
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Fig.10 ¢& 12 under different Air duct area ratio
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