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Thermal Energy Characteristics for Greenhouse Heating System
with Far=Infrared Heater

JG Ro H J. Kim H L C. S Han 8. C. Cho

AL SHEACH _/\

The greenhouse heating system with far-infrared heater was built to analyze various thermal characteristics, such as
greenhouse air temperature, soil temperature, energy flow, energy consumption in far-infrared heater, and other factors,
which could be used in comparison with other greenhouse heating system in this study. The results showed that the inside
air temperature of the far-infrared greenhouse heating system was 5°C higher than that of hot air heating system. Heat loss
of daytime was found to be larger than that of night time as much as 44.8% for the heating system with far-infrared heater.
In the beating system with far-infrared heater, when the lowest ambient temperature was -8~-7°C, the air temperature of
greenhouse was 12~15C, thus the far-infrared heating system was shown to be feasible for heating system. Energy
consumption of far-infrared heating system was shown to be less than that of hot air heating system.
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Fig. 1 Schematic diagram of far-infrared heating system.
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Table 1 Specification of far-infrared heater for greenhouse heating
system

Component Unit Specification

Electronic power - 3 Phase, 220 V, 60 Hz

Size mm 1000x400%0.8
Consumption Power W 350

(1 sheet)

Adiabatic thickness mm 8

Number of far-infrared ca 20

plate heater

Maker - MAGIC YURA, Korea

Fig. 2 Photo of far-infrared heating system.
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Fig. 4 Heat flow and air temperature variation n the greenhouse
installed with far-infrared heater.
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temperature.
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Fig. 6 Greenhouse heating effect on the basic of the greenhouse
setting air temperature.
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Fig. 8 Analysis of heat supply quantity for a day.
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Fig. 9 Compare of heat supply quantity for the 18 days.
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