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Greenhouse heating by air to air type heat pump
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Summary

From 1983 to 1986, experiments were carried out
to investigate heating effect coefficient of perfor-
mance(COP), efficient operation method and econo-
mic effect of air to air type heat pump.

1. The heat pump consists of the indoor instru-
ment and outdoor instrument, and output of the
heat pumps compressor is 7.5kw.

2. The indoor instrument of the heat pump was
installed in greenhouse of 314m? that was coverd
with the rigid plastic film, and was provided with a
layer overhead thermal screen and double side
screens. In this greenhouse, cucumbers were grown
in 1983-'85 and tomatoes in 1985-'86.

3. The inside temperature at night was designed
at 15°C, 13°C, 11°C and 16°C (17. 00-21. 00)-18°C(21. 00~
24, 00)-11°C(24.00-8.00) in case of cucumbers, and
the temperature was repeated alternately for certain
terms. In csce of tomatos, the inside temeperature
was set at 10°C, 8°C and 15°C(17.00-21,00)~12°C
(21.00-24. 00)-6°C (24. 00-8, 00), and the temperature
was repeated alternately similar as the cace of
cucumbers.

4. The wind temperature gained from the indoor
instrument was 36~38°C when outside air tempera-

ture was 0°C.  But, when outside air temperature
fell to —6°C the wind temperature fell to 30°C.

5. The inside temperature was maintained at the
designed degree 15°C or 13°C, when outside air mini-
mum temperature was not lower than —2°C or —4°C.
The maximum difference of temperature between
inside and outside of the greenhouse was 18~20°C.

6, When the varying night temperature mana-
gement was apllied, inside air temperature was easily
maintained at the designed degree. Therefore the
varying night temperature management was the best
temperature contorol method of air to air type heat
pump.

7. When outside air temperature declined sharply,
the heat pump was operated frequently to exclude
the frost of the outside instrument, that is to say air
cooling operation. Inside temperature could not
maintaine at designed degree 15°C in case of high
frequency of the defrost operetion.

8. There was a high correlation between outside
air temperaiure and COP of the heat pump. The
COP almost showed above the value of 3 in spite
of the designed degree.





