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STUDY ON OPTIMIZATION OF THE GROUND THERMAL STORAGE
IN THE GREENHOUSE
(Part 3, Analyses on the Simulation model of the Cultivated Greenhouse
and the Storage Preformane of Contral Strategy)
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Abstract

In this paper, a total simulation model of the heat and mass transfer for greenhouse with
ground thermal storage planting the vegetable was analyzed. To reduce the calculation time
for convergence, the analytical solution of the radiation, both the short wave and long wave
was introduced. Using this model the effects of planting condition on the greenhouse envi-
ronment and thermal storage were investigated. According to the calculation results, the
insolation reaching the floor surface reduces with the growth of the planting vegetable,
while the insolation on the plant surface increases. The effect of fan control method on
the house temperature and the heat storage efficiency was also evaluated. The higher the
maximum house temperature set-point for fan operation is, the smaller becomes the thermal
storage/discharge to and from the duct. If combined with the temperature differential con -
trol between the inlet and outlet temperature of the duct, the ratio of heat storage reduces

RIS b¥F—) Vol.19, No.4, BAKBLRILF —F& - 19935 7 H30HFAT
T T

but the COP increases, while the change of house temperature is negligible.
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Non|Lateat 625 2317 0.38
Total 1499 640 0.43
a |Sensible 920 758 0.82
Lateat 850 218 0.33
Total 1770 1031 0.58
Sensiblel 950 862 0.91
b |Lateat 1024 294 0.29
Total 1974 1156 0.59
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ture KJ/m>day
25°C  |Charge 1870 1294 143 10250 0.52 0.182 0.096 2.40 5.46
Discharge 981 1824 454
20°C  [Charge 1974 1170 240 0.59 0.193 0.113 2.24 4.54
Discharge 1156 1698 498
15°C |Charge 2660 987 454 1.29 0.256 0.353 4.18 5.83
Discharge 3434 1544 483
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Different Heat Heat at Electric Sglar Heat at Discharge Charge Utilization COP, COP,
tial Tem{ Storage Floor Surface Power Floor Surfacd Rate Rate Rate
perature KJ/m?day
0 °C [Charge 1974 1170 240 10250 0.586 0.193 0.113 2.24 4.54
Discharge 1156 1698 498
0.5°C |Charge 1674 1174 221 0.686 0.163 0.112 2.31 4.72
Discharge 1148 1702 486
1 °C |Charge 1485 1184 198 0.762 0.145 0.110 2.39 4.93
Discharge 1132 1704 474
2 °C  [Charge 1419 1207 180 0.793 0.138 0.110 2.50 5.24
Discharge 1125 1737- 452
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