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Research on Efficient Heating System for a Plastic Greenhouse in Winter
(Part6) Suitable Shape of Thermal Insulation for Heating Around the Plant Root in High Floored Sand
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Recently it is known that high floored sand cultivation that can cultivate in easy work and high productivity. This study shows that

we have overcome the problem of installing thermal insulation under the sand, which is a conventional heating method, by installing thermal

insulation on the surface of sand. Furthermore, it showed suitable shape of thermal insulation for heating around the plant root in sand.
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Table. 1 Symbols used for abbreviation of case settings

1st Shape of 2nd Position of 3rd Position of
letter Thermal Insulation | letter Thermal Insulation | letter Heater
No X No X No
Thermal Insulation Thermal Insulation Heater
p Plate T Top Upper
Shape Part of Sand Part of Sand
T Trapezoidal B Bottom c Centar
Shape Part of Sand of Sand
L L U Upper Lower
Shape Part of Sand Part of Sand
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Fig. 3 Simulation model of PBL, PTC and TUC
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Fig. 4 Vertical temperature distribution at planting position

Mean temperature around the root:PBL 10.7°C PTC 10.3°C TUC 10.3°C
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Fig. 6 Vertical temperature distribution at planting position

Mean temperature around the root: PtTU 10.7°C PtTC 10.9°C LtTC 11.2°C
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Fig. 8 Vertical temperature distribution at planting position

Mean temperature around the root: PBL 32.4°C PtTU 24.8°C LtTC 28.1°C
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Fig. 9 Vertical temperature distribution at planting position
Mean temperature around the root: PBL9.7°C PtTU 10.6°C
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Fig. 10 Vertical temperature distribution at planting position
Mean temperature around the root: PBL.23.8°C PtTU 17.0°C

Table. 2 Accumulated temperature and harvest weight

Actual measurement period:Dec 18~Jan 24 Cumulative air temperature 367.6° Cday
PBL | PTU
Accumulated Temperature
[°*Cday] 600.1|571.0
Harvest Weight
[¢/share] 526 | 489
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Fig. 11 Vertical temperature distribution at planting position
Mean temperature around the root:TUX 32.5°C PTX 32.5°C XXX 34.8C



