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Analysis of the Cooling Characteristics and the Influence of Thermal Parameters in the Wall-Attached
Night Ventilation Combined with Phase Change Material Wallboard
Cao Qicheng Ji Wenhui
( Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract ] The integrated system that combines wall-attached night ventilation (WANV) with phase change material wall
(PCMW) can effectively enhance the cooling effect of night-time ventilation and mitigate indoor temperature fluctuations. However,
the dynamic heat transfer mechanisms involved in the interaction between these two systems are not currently well understood, and
the mechanisms by which key thermal parameters of the wall influence the overall performance of the system remain unclear.
Consequently, this study focuses on buildings with lightweight envelope structures in regions characterised by hot summers and
cold winters. A numerical model of heat transfer in PCMW is used to analyse the influence of two key thermal design parameters
— the phase-change temperature and the thickness of the PCMW - on the system’s cooling performance in detail. This provides a
theoretical basis for optimising the design and engineering application of the WANV-PCMW coupled system. The results indicate
that the WANV-PCMW coupled system enhances the thermal storage regulation of the PCMW and its night-time cooling effect.
Compared to when the WANYV is closed, opening it reduces the average interior wall surface temperature by 0.62°C and improves
cooling efficiency by 13.94%. For west-facing inner PCMW, the optimal phase-change temperature range is 26-28 C . Increasing

the PCMW thickness enhances thermal inertia, however, improvements in the system’s cooling characteristics slow down once the
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thickness exceeds 10 mm.
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Table 1 Thermophysical parameters of wall materials

g FRARIE A Lo/ (KI/kg) 2 p/(kg/m?) GV [W/(m-K)] ELHER ¢/ [J/(kg K)] B d/mm
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PCM 180 1510 0.8 1800 10
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Fig.3 Comprehensive outdoor air temperature facing

west on the typical summer day in Chengdu
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Fig.11 Analysis of cooling characteristics at different phase-change temperatures
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