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Figure 2 (Color online) Phase change material encapsulation form. (a) Macro-encapsulated phase change material"*'*; (b) micro-encapsulated phase

change material'™; (c) shape-stabilized phase change material''®!
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Figure 7 (Color online) Phase change heat storage and night ventila-
tion technology research system
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Building energy consumption is an important part of total energy consumption in societies; conservation of building
operation energy is vital for sustainable development. The use of air conditioning systems to maintain a comfortable
summer indoor thermal environment is a common practice in modern buildings, which consumes a large amount of
nonrenewable energy and is detrimental to energy efficiency and human health. A passive building energy efficiency
strategy is used to enhance the building’s own performance and make complete use of natural energy to create a
comfortable indoor thermal environment. Building passive energy conservation strategy is a powerful way to achieve
sustainable development, promote economic development, and facilitate environmental protection. Phase change heat
storage technology and night ventilation technology are efficient energy saving measures utilized in passive buildings.
Phase change heat storage regulates the indoor heat distribution effectively through the phase change period to reduce the
peak temperature and increase the lowest temperature in the indoor environment. Furthermore, ventilation during summer
nights carries a lot of natural cooling and directly reduces the temperature of the indoor environment. The composite
technology that integrates phase change thermal storage and night ventilation can significantly improve the summer
indoor environment and reduce cooling energy consumption. The phase change material can absorb extra heat during
daytime when indoor environment is hot and release it at night. Simultaneously, night ventilation can remove the heat
released by the phase change material and provide cooling capacity to materials, thereby promoting the phase change
process. Therefore, this composite technology can reduce the indoor temperature throughout the day. Moreover, the
technology uses phase change heat storage to enhance the thermal stability of buildings and to solve the mismatch
problem pertaining to the short-term supply of natural cooling resources and whole-day cooling demand of buildings.
Alternatively, the technology utilizes night ventilation to fully acquire the natural cooling resources. In this paper,
research progress of phase change heat storage and night ventilation cooling technology is reviewed based on the survey
of the main field research on phase change heat storage, night ventilation, and composite cooling technology. This paper
analyzes the components of the composite cooling technology from the aspects of technical principles, experimental
research, energy savings, and cooling effects. The analysis shows that reasonable application of the composite cooling
technology can obtain comfortable indoor environments and reduce cooling energy consumption during summer. This
paper analyzes the mutual influence relationship between the constituent elements of the composite cooling technology.
The technology is affected by various conditions, including climatic conditions, phase change heat storage models,
ventilation strategies, etc. Furthermore, there is an urgency to perfect the thermal design standard of these technologies.
Finally, the paper presents the prospects for further investigating the composite cooling mechanism and optimizing the
thermal design strategy, and indicates the need for further in-depth research in the coupling mechanism of the technology
and thermal design methods. This paper could help architects, engineers, and researchers understand these building
passive energy saving technologies.

energy saving, building thermal engineering, phase change heat storage, night ventilation, compound cooling
technology
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