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Comparison of Thermal Environment in Single Span Plastic
Greenhouses with an Electrical Heating, Hot-Air Heating or without
Heating
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Abstract

In this paper, the thermal characteristics in plastic greenhouses with heating systems
of electric power, hot air, and non-heating are measured and analyzed by field tests.
From these tests, we were able to estimate the heating efficiency and quantitatively
evaluate the characteristics of indoor thermal distributions of the particular heating
system in greenhouses. The heating system of electric power was ineffective to reduce
the difference of thermal distribution in the vertical direction. The hot air heating
system also does not properly reduce the serious temperature fluctuation by time. By
removing the above problems, these data will be utilized effectively to design better

thermal environment in greenhouses.
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Table 1. Comparison of air temperature in each plastic greenhouse

Qutdoor air temp. Indoor average temp. at Globe temp.
[C] 0.8m height [C] [C]
Ttern 18:00~08:00 18:00~08:00 1800~08:00
R00~1800 | 1410w | ey 1aop| (14hows) | gy any| (14 hours)
(10 hours) 22:00~0800 (10 hours) 2:00~08:00 (10 hours) 2200~08:00
(10 hours) (10 hours) (10 hours)
12 119 109
Plastic greenhouse B 2.8 13 17.9 29 248 1(1)5
12 6.6 7
Plastic greenhouse C " 13 184 i 66 26.2 12 6
12 6.7 6.9
Plastic greenhouse D " 13 15.6 61 22.8 63
% Date : 12:00 Feb. 27 ~ 12:00 Feb. 28, 1999
Table 2. Results of heating load
Time 22:00 ~ 08:00 | 1800 ~ 08:00 12:00 ~ 12:00
Item (10 hours) (14 hours) (24 hours)
Power consumption
Plastic [kWh] 140 140 140
greenhouse B 1 5 /it of heat [MJ] 504 504 504
Plastic Oil consumption [ £] 23.12 32.38 37
greenhouse C | Arount of heat [M]] 891 1,248 1,426
#Date : 12:00 Feb. 27 ~ 12:00 Feb. 28, 1999
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Fig. 3. Variations of air and globe temperature with time in plastic greenhouse B (GT :
Globe temp., OAT : Qutdoor air-temp., IAT : Indoor average temp. at 0.8m height)
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