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Fig. 1 Schematic diagram of phase change-radiation-heat

pipe wall
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Fig. 2 Spectral absorptivity/emissivity of ideal radiators
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Fig. 3 Structural diagram of selective absorption coating on

radiative cooling aluminum plate
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Fig. 4  Absorptivity/emissivity measured of radiative

cooling plate
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Fig. 6 Evolution curves of outdoor temperature and solar

intensity in three days
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Fig. 7 Evolution temperature curves of interior surface of

south wall and solar-air for three rooms in three days
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rooms in three days
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Fig. 9  Evolution temperature curves of evaporation side and

condensation side of micro-channel heat pipe in three days
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EXPERIMENTAL RESEARCH ON PHASE CHANGE WALL BASED ON
SKY RADIATIVE COOLING AND MICRO-CHANNEL HEAT PIPE

Yu Cairui'?, Shen Dongmei’, He Wei', Hu Zhongting'
(1. Collegeof Civil Engineering, Hefei University of Technology, Hefei 230009, China;
2. College of Architecture and Civil Engineering , West Anhui University , Lu’ an 237012, China)

Abstract: To prevent the excessive of the excessive indoor temperature in summer and improve the energy savings of
building walls, a novel wall is proposed, which is made up of the phase change materials (PCMs) , micro-channel heat
pipes (MCHP) and the radiative cooling (RC)plate with acrylic resin. In order to investigate the thermal performance of the
novel wall, an experimental room (Room C) is built as reference room in which the south wall is RC-MCHP-PCMs wall.
Additionally, two same size experimental rooms are also built, one of which the south wall was brick wall (Room A), other
of which the south wall is PCMs- brick wall (Room B). The experimental results show: 1) the interior surface peak
temperature of south wall for Room C is 30.7 “C lower than the solar-air peak temperature, which is reduced by 52.5% and
the time lag is 4.5 h; 2) the average daily air temperature of Room C is 0.4 °C lower than that of Room B; 3) the heat gain
of Room C is respectively 41.4% and 21.3% lower than that of Rooms A and B through the south wall. Totally, the novel
wall has a good practical effect on reducing temperature and heat gain in summer season.

Keywords: building energy saving; phase change materials; micro- channel heat pipe; radiative cooling; atmospheric

window



