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Abstract. The unreasonable filling of phase-change materials (PCM) leads to uneven heat-storage of the thermal-
storage layer, which seriously reduces the thermal performance of the PCM-based solar air collector. To solve this
problem and obtain the optimal filling position of PCM, two PCM filling schemes are designed in this experiment:
Type 1 is a solar air collector model filled with PCM on the upper part, and Type Il is a solar air collector model filled
with PCM on the lower part. Then, two kinds of solar air collector models are compared. The results show that the
phase-change heat-storage stage of Type I collector is completed within 1h, and 1.505x 10”6 ] of heat-energy is
stored, which indicates that the heat-storage rate of Type I collector is the best. When the solar energy supply is
terminated, the continuous heat-release time of the Type I collector is 15 h, which indicates that it has a long heat-
release time, which is conducive to meeting the needs of users for continuous heating. The output-temperature of
Type I collector is lower in the solar day and higher in the night, which indicates that Type I collector has a small
output temperature fluctuation range, which can improve indoor thermal comfort. In summary, The upper fill PCM
is a high-quality filling solution that meets the needs of building users, which providing a reference for the technical
update of solar heating products.

Keywords: phase change materials; solar air collector; building heating; thermal performance; compared test
method

4 Hoeocmu, npobaembl, MHeHUs1



3Heproc6epe>lcel-me "
Ne1l (159), 2026 Boaonoaroroska

CnMCOK MCTOYHHMKOB

1. G. Feng, G. Wang, Q. Li, et al. Investigation of a solar
heating system assisted by coupling with electromagnetic
heating unit and phase change energy storage tank: towards
sustainable rural buildings in northern China.  Sustainable
Cities and  Society. 13, 103449  (2021). DOIL
org/10.1016/j.5¢s.2021.103449

2. W. Hu, V. N. Alekhin, Y. Huang, et al. Design and
thermal performance evaluation of a new solar air collector with
comprehensive consideration of five factors of phase-change

© Xy Banbrao, Xyans 103, Anexun B.H., 2026

materials and copper foam combination. Applied Energy. 344,
121268 (2023). DOI: org/10.1016/j.apenergy.2023.121268

3. P. Charvat, L. Klime$, O. Pech, et al. Solar air
collector with the solar absorber plate containing a PCM —
Environmental chamber experiments and computer Simulations.
Renewable  Energy. 143:  731-740  (2019). DOL
org/10.1016/j.renene.2019.05.049

4. A. Bejan, A. Croitoru, F. Bode, et al. Experimental
investigation of an enhanced transpired air solar collector with
embodied phase changing materials. Journal of Cleaner

Production. 15, 130398 (2022). DOI:
org/10.1016/.jclepro.2022.130398
5. S. Gholamabbas, M. Mohammad, S. Mina, et al.

Progress of experimental studies on compact integrated solar
collector-storage retrofits adopting phase change materials. Solar

Energy. 237: 62-95 (2022). DOI:
org/10.1016/j.solener.2022.03.070
6. F. Mohamed, M. Yousef, A. Huzayyin. Year-round

energy and exergy performance investigation of a photovoltaic
panel coupled with metal foam/phase change  material
Composite. Renewable Energy. 189: 777-789 (2022)
DOTI:org/10.1016/j.renene.2022.03.071

7. R. Prakash, R. Kamatchi. Design, fabrication and
investigations of natural convection step serrated fin plate
integrated trough array low-cost collector for solar air heating:
An application to agricultural crop drying. Solar Energy. 254:
42-53 (2023) . DOI:_org/10.1016/j.solener.2023.02.061

8. R. Piyush, P. Vikrant, S. Sandip, et al. Effect of
sensible heat storage materials on the thermal performance of
solar air heaters: State-of-the-art review. Renewable and
Sustainable Energy Reviews. 157, 112085 (2022). DOI:
org/10.1016/j.rser.2022.112085

9. P. Mario, R. Camilo, C. Mauricio, et al. Effect of
phase-change materials in the performance of a solar air heater.
Solar Energy. 247: 385-396 (2022). DOLIL:
org/10.1016/j.solener.2022.10.046

10. C. Li, B. Li, S. Su, et al. Study on the application of
thermal storage type air-type solar collector-air source heat pump
composite heating system in cold regions. Heating Ventilating
and Air Conditioning. 51:101-107 (2021). (In Chinese)

HccaedosaHusi, npoekmuposatue, pacyemsl 9


https://www.sciencedirect.com/science/article/abs/pii/S2210670721007228#!
https://www.sciencedirect.com/science/article/pii/S2210670721007228
https://www.sciencedirect.com/science/article/pii/S2210670721007228
https://www.sciencedirect.com/science/article/pii/S2210670721007228
https://www.sciencedirect.com/science/article/pii/S2210670721007228
https://www.sciencedirect.com/science/journal/22106707
https://www.sciencedirect.com/science/journal/22106707
https://www.sciencedirect.com/science/article/abs/pii/S0960148119307098#!
https://www.sciencedirect.com/science/article/abs/pii/S0960148119307098#!
https://www.sciencedirect.com/science/article/abs/pii/S0960148119307098#!
https://www.sciencedirect.com/journal/journal-of-cleaner-production
https://www.sciencedirect.com/journal/journal-of-cleaner-production

	2. Optimization scheme of the new  models
	3. Experimental site layout
	3. Comparison of input-output temperature

	Conclusion
	Список источников



