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Study on the influencing factors of double-layer phase change ventilation roof

LENG Kangxzin, YU Jinghua , YANG Qingchen, ZHAO Jingang
(School of Environmental Science & Engineering, Huazhong University of Science and
Technology, Wuhan 430000, China)

Abstract: In the load simulation software TRNSYS, a building model with a double-layer phase-change ventilated
roof was established. Under the climatic conditions of hot summer and cold winter regions represented by Wuhan,
the effects of phase-change temperature range, thickness of phase-change layer and ventilation speed on the thermal
performance of the roof were studied, and the optimal design was carried out. Considering the cumulative load of
the air conditioner, the utilization rate of phase change materials and economic factors, the optimal phase change
temperature range of the high temperature phase change layer is 26 ~28 ‘C, the optimal thickness is 30 mm, and
the optimal ventilation speed is 2~3 m/s; the optimal phase change temperature range of the low-temperature
phase change layer is 15~ 17 “C, and the optimal thickness is 20 ~30 mm. After the optimization design, the
cumulative cooling load of the double-layer phase change ventilation roof can be reduced by 30.18% in the cooling

period and 33. 92% in the heating period compared with the reference roof.
Key words: phase change ventilation roof; phase change material; night ventilation; dynamic heating network mod-

el; TRNSYS simulation
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Fig. 1 Schematic diagram of double-layer phase change
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Tab. 1 Material thermal properties of each layer of the roof
J2 T 25 1k JE B /mm .
/kg - m*® /1-(kg-K)y ' /W-(m-K)"' /kI - kg™!

Ry 2 KV 20 1 800 1 050 0.93

R 2 IO WK 30 18 2 400 0. 06

ERAHAR R A A RO 30 766 2 145 1.48 144
*oF 2 KV 20 1 800 1050 0.93 /
23R )2 Rkt 120 2 500 920 1.74 /
RIEAMZZE Ok A8 ROE 30 880 2076 1.48 116
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Fig. 2 Simplified dynamic heating network model
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Fig. 5 Liquid phase ratio of high temperature phase change layer in different phase change temperature range
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Fig. 8 Cooling load of air conditioner in cooling period with different thickness of high temperature phase change layer
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Fig. 11 Liquid phase ratio of low temperature phase change layer in different phase change temperature range
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Fig. 12 Heat load of air conditioner during heating period in different phase change temperature range
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Fig. 14 Heat load of air conditioner during heating period in different thickness of high temperature phase change layer
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Tab. 3 Air conditioning cooling load of double-layer phase-

change ventilated roof and reference roof
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N SRR
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968. 41 kW - h, ZRBIPA faf FEAR 33. 92 %.
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Tab. 4 Air conditioning heat load of double-layer phase-

change ventilated roof and reference roof
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