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Performance Study of Solar Air Collectors Based on Photothermal Conversion Phase Change Materials
Wang Jun Zhang Nan Zhang Zhaoli
( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract] Latent heat storage technology using phase change materials (PCMs) can address the mismatch between solar
energy supply and demand. However, PCMs cannot directly achieve solar thermal storage through photothermal conversion. To
overcome this limitation, this study developed a series of photothermal conversion composite PCMs based on paraffin wax (PW),
styrene-ethylene-butylene-styrene (SEBS), and expanded graphite (EG). These composites were characterized using differential
scanning calorimetry (DSC), thermal conductivity analysis, and ultraviolet-visible-near-infrared (UV-Vis-NIR) spectrophotometry.
Results show that the fabricated PW/SEBS/EG composite PCMs exhibit excellent shape stability, with spectral absorptance ranging
between 0.8 and 1.0. Their photothermal conversion efficiency increases with higher EG content. Specifically, the composite
containing 4wt% EG demonstrated a latent heat of 146.5J/g and a thermal conductivity of 0.97/(W-m'-K-!). Furthermore, the
prepared composite PCM was encapsulated to create an integrated photothermal-storage solar air collector. Experimental analysis
evaluated the impact of EG mass fraction and ventilation air velocity on the collector's thermal performance. Ventilation air velocity

proved to be a significant influencing factor. Under irradiation of 800W/m? for 5 hours, the PCM temperature in the collector

REEWH: EFRAEMRBEES (52378111 ; JdbE BARBIFI S (E2024105026)
fEZE A £ & (2000-) , 5B, FEEA-EHFA, E-mail: wjswjtu2022@163.com
WiEZ . sk M (1988-) , %, tH+, BIFFF A, E-mail: zhangn09@swijtu.edu.cn
Wk H W 2025-07-03



<12 il

251 2026 4

containing 4wt% EG reached 110°C. This collector achieved a temperature rise of 2.8°C in a 6m? room, demonstrating the potential

application value of photothermal conversion PCM-based solar air collectors in building heating.
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Table 1 The composition of the preparation samples

kefh  PW/g  SEBS/g  EG/g  EG RE/SH/W%
S1 85 15 0 0
S2 83.3 14.7 2 2
S3 81.6 14.4 4 4
S4 79.9 14.1 6 6
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Fig.1 Preparation process diagram of the PW/SEBS/EG CPCM
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Fig.3 Heating room and temperature measuring point schematic diagram
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