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Abstract: [Objective] An active heat storage-release system for canopy warming (AHSCW) was de-
signed and tested in a Chinese solar greenhouse (CSG) to provide reference for further exploring efficient
energy application way in active heat storage-release system (AHS) and designing crop heating system.
[Method] The AHSCW used solar energy as heat source and was based on the sixth generation of AHS. It
was placed on the north wall to collect the heat energy by water recycling during the day and heat was re-
leased by the pipes through the canopy at night to heat tomato canopy partially. One CSG without this sys-
tem was used as control,the heating effect of AHSCW was analyzed by testing parameters including solar
radiation intensity,canopy air temperature,water temperature and pump power consumption as well as to-

mato plant height,stem diameter and yield in different periods. [Result] The daytime heat storage of AH-
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SCW was 166—194 MJ,the nighttime heat energy released was 129—142 MJ,and the energy utilization ef-

ficiency was 67 % —86%. The canopy temperature of tomato was increased by 1. 4—3. 0 ‘C. The yield of to-

matoes in AHSCW greenhouse was 1. 14 kg/m?”, which was 1. 77 times than that of the control (0. 64

kg/m?). [Conclusion) Application of AHSCW increased air temperature of canopy,avoided low tempera-

ture damage,enhanced the production and advanced the mature of tomatoes.
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Fig. 2 Schematic diagram of reverse return mode for canopy heating pipes
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Fig. 3 Schematic diagram of canopy temperature measurement points in the experimental greenhouse
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Table 1 Parameters of AHSCW system
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T)'/t ) S/ M] Heat storage Heat collecting Released heat ili '(ti i Energy saving Power COP

ate Radiation capacity efficiency capacity liffiCZiZn((t)y rate consumption
2018-01-23 404 194 48 129 67 57 55 2.3
2018-01-24 400 187 47 135 72 59 55 2.5
2018-01-25 398 166 42 142 86 61 55 2.6
SE Average 300. 50 182. 33 45.67 135. 33 75.00 59.00 55.00 2.47

O sl % W Ay 300 m? .,
Note: The area of tested greenhouse is 300 m?.
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Table 3

Plant height and stem diameter of tomato in AHSCW and control greenhouses

#5 /cm Plant height

ZLH /mm Stem diameter

Efﬂ AHSCW 3 % X i 2 AHSCW i % X i i 2
AHSCW greenhouse Control greenhouse AHSCW greenhouse Control greenhouse
2017-11-28 38.0%6.6 a 39.4+5.4 a 10.30+1.34 a 10.494+1.30 a
2017-12-28 86.9+13.0 a 81.2+7.8 b 13.67+£1.81 b 14.97+£1.72 a
2018-01-28 122.3+17.7 a 118.4+10.3 a 15.94+1.55 b 17.11+1.85 a

TE <[] — 15 45 [l A7 88 Ja AR AN ] /N5 7 B R 22 5 i 3 (P<<0. 05)

Note: Different lowercase letters indicate significant difference (P<Z0.05).
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