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Abstract: Fatty acids as phase change materials (PCMs) are extensively used to alleviate the energy crisis of buildings. The PCM
of lauric acid-myristic acid-stearic acid (LA-MA-SA) was synthesized. LA-MA-SA/EG/DE stabilized composite PCMs were
synthesized via melting impregnation with an expanded graphite (EG) and a diatomaceous earth (DE). The microstructures and
thermal physical properties of the stabilized composite PCMs were determined. The results show that LA-MA-SA is physically
adsorbed with EG and DE and has a good adsorption effect. The steady-state tests of thermal conductivity indicate that EG can
effectively improve the thermal conductivity of PCM, and the addition of 2%—-10% EG can enhance the thermal conductivity by
29.7%—-708.2%. The addition of DE can play an active role in shaping for compound and prevents the leakage of PCM. After 100
DSC cycles of the stabilized composite PCM, there is little difference from the phase change temperature and latent heat of the
PCMs. According to the results of the heating and cooling tests, the gypsum board of LA-MA-SA/10% EG/10/% DE shows a
good heat storage and release performance and a relative thermal comfort time for 0.82 h.
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Table 1 Phase change temperature and latent heat of composite PCMs

PCMs Melting Freezing Latent heat of Latent heat of Degree of
temperature/ C temperature/'C melting/(kJ-kg ™) freezing/(kJ-kg™") supercooling/C
LA-MA-SA 29.74 27.07 151.64 146.45 2.67
LA-MA-SA 2% EG 29.33 29.91 148.32 145.42 -0.58
LA-MA-SA /4% EG 29.44 30.01 144.26 140.83 -0.57
LA-MA-SA /6% EG 30.68 30.21 138.94 130.90 0.47
LA-MA-SA /8% EG 29.66 31.24 138.30 136.40 —1.58
LA-MA-SA /10% EG 29.63 30.53 133.80 129.03 -0.90
LA-MA-SA /10% EG/10% DE 29.67 30.27 117.06 114.24 -0.60
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Table 2 Cycling stability of LA-MA-SA/10% EG/10% DE

Number of cycles Melting temperature/C Freezing temperature/'C Latent heat of melting/(kJ-kg ") Latent heat of freezing/(kJ-kg™)
1 29.67 30.27 117.06 114.24
20 29.62 30.08 117.21 115.45
40 29.64 30.07 118.14 114.98
60 29.65 30.08 117.55 114.94
80 29.66 30.11 117.20 116.76
100 29.61 30.10 117.04 115.17
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