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Performance testing on war ming effect of heat storage-release curtain of back wall in Chinese solar greenhouse
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Abstract: The Chinese Solar Greenhouse (CSG), characterized by an east-west orientation, transparent camber south roof, and solid north roof and east and west walls, is utilized
primarily in horticulture in northern China. During the day, the CGS stores solar energy through the north wall and soil, and releases it when the inside air temperature islow. Because
of limited energy capacity, during cold winter nights, the air temperature can be very low and this considerably decreases crop production. To increase thislow nighttime air
temperature, a heat collection and storage-rel ease system was studied. This system was installed at Changping District (latitude 39° 54’ N, longitude116° 24’ E), Beijing, China.
The CSG was positioned towards the south along a south-north line. The Solar greenhouse was 49 m long, 8 m wide and 3.7 m high. The roof of the greenhouse was covered with
polyethylene terephthalate (PET) films. The north wall and sidewalls were made of red brick and polystyrene board (24 cm thicknessred brick inner, 10 cm thickness polystyrene board
middle and 12 cm thickness red brick outer). During the experimental period from the 15th of November 2012 to the 20th of January 2013, the crop studied was tomato plants, and the
covering layer was opened during the daytime (08:30-15:30) and closed during night (15:30-08:30) in sunny days. The results were compared to the nighttime air temperaturesin a
reference CSG. The system consisted of asolar collector, aheat storage device and a circulation pump. The solar collector was facing south and fixed on the north wall inside the CSG.
During daytime, the absorbed solar energy from the system was transferred to the water by the circulation pump. At night, when the greenhouse air temperature dropped below 10°C
the system then transferred the low temperature heat from the water to the greenhouse air. The results showed that the average nighttime air temperature in the CSG was 4.6 and 4.5°C
higher than that in the reference CSG on cloudy and sunny days, respectively. When the outside air temperature was -12.5°C, the air temperature inside the normal greenhouse was just
5.4°C, while that in the experiment greenhouse was 10.1°C. The average efficiency of the heat storage-release system reached 42.3% and 57.7% on cloudy and sunny days,
respectively. Compared with electricity heating equipment, the experiment achieved 51.1% energy savings. The results indicate that the heat storage-release curtain is an effective
method to increase the nighttime air temperature in the Chinese Solar Greenhouse.
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