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Fig.l Composition of ground-source heat pump(GSHP) system
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Fig.4 Layout of air temperature measuring pointsinside
greenhouse
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Tablel Energy consumption of greenhouse heated by coal fuel
and ground-source heat pump
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Fig.6 Temperature changes of greenhouse in the vertical direction
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Fig.5 Soil and air temperature curve of greenhouse in the vertical direction
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Fig.7 Air temperature curve of greenhouse in the East-West direction
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Fig.8 Air temperature curve of greenhouse in the North-South direction
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Application of ground-source heat pump and floor heating system to
greenhouse heating in winter

Fang Hui', Yang Qichang®*, Sun Ji?
(1. Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081, China;
2. Ever Source Science and Technology Development Co. Limited, Beijing 100093, China)

Abstract: According to the characteristics of superficial geothermal energy, ground-source heat pump(GSHP) and floor
heating were used for the greenhouse heating in winter. The ground-source heat pump greenhouse heating system was
installed in a Venlotype test greenhouse of the Chinese Academy of Agricultural Sciences. The results showed that the
temperature of greenhouse in the vertical direction decreased with the increase of height, and the temperature in the
horizontal direction was well distributed and helpful to plant growth. The actual heating coefficient of performance(COP)
of the GSHP was 3.14. The experimental greenhouse heated by GSHP saved energy by 36.3%, compared with that in the
greenhouse heated by coal fuel.

Key words. ground-source heat pumps, floor heating, greenhouses



