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Application of solar-phase change heat storage system in greenhouse

YAN Yan-tao', ZOU Zhi-rong'* , LI Kai?
(1. College of Horticulture, Northwest A & F University, Yangling 712100, China;
2. College of Water Resources and Architectural Engineering, Northwest A & F University, Yangling 712100, China)

Abstract To make full use of solar energy resource to improve the greenhouse’s temperature at night in winter, a solar-
phase change heat storage system is proposed. The system uses solar panel to absorb solar radiation during the day
and convert it into heat energy and then stored into phase change material. At night, the heat stored in the phase change
material is transferred to the greenhouse use air for greenhouse heating. The results show that: In sunny days., the
greenhouse’s average temperature at night (18:00 — 8.00) is increased by 2.0 C and the minimum temperature at
night increased by 3.1 C ; Under different weather conditions, the greenhouse’ s average minimum temperature is
increased by 2.5 C at night, the underground soil’s temperature at 20 cm depth in the average is increased by 1.5 C ;
Through calculation, in sunny days, the system’ s average radiation collecting efficiency reached 59. 2% , the heat
release quantity at night is 4. 05 MJ/m? and the average warming heat flux density is 83.4 W/m?. The research has
proved that the system’s energy conservation effect and heating effect for greenhouse is obvious.

Keywords solar energy; phase change material; heat storage; greenhouse
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