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Summary

Since 1979 experiment have carried out to inve-
stigate the heating efficiency of earth storage heat
exchange system in the greenhouse, that was set
with double layer tharmal screens.

Experiment were also designed to control the
day and night temperature adjusted to the hour of
the day and solar radiation in the daytime.

1. The amount of circulating air was 127m3/min
when 46 raws of the heat exchange pipes with two
flowing fans were used in 1979-'80. In the next
year, that was 147m3/min. because of using the
high efficient fans.

2. When the double layer thermal screens was
applied, room temperature was maintained at the
designed degree and the maximum inside-outside
air temperature difference was higher than 15°C
every year,

3. As this greenhouse was very efficient to insulate
the heat and the midnight minimum temperature
was regulated to 6°C, amount of heat radiation from
soil into the air was low. Amount of stored heat
under the ground was more than the radiated heat,
in general.

50il  temperature was maintained at 17-20°C.
Temperature of warm air blowing in greenhoure

was 13, 5-15°C

4. When the thermal screen was single layer
and outside air temperature was below —2°C, room
temperature was not always maintained at 10°C
but maintained at 6-9°C.

5. Contributions of this heating system to the
heating load were different according to the
designed degree of inside temperature and the
hour of night. Rate of contribution are as follows:
15-452; evening at 12-9°C, 0-20% midnight at 6°C,
759 eary morning at 10°C.

6. The amount of latent heat exchange that was
calculated from the difference of enthalpy between
the points of drowing out and blowing off reached
as higher 60% of a total amount of exchanged heat.

7. When the top ventilatars were not operated,
relative humidity in greenhouse rised over 90%.
But when they were operated, relative humidity
fell down to 75-80%.

8. Concentration of CO, in greenhouse was
maintained to 700-750ppm at night, but fell to 150~
180ppm in the daytime.

9. Though the temperature was intended to change
antomattically for the acceleration of translocation
according to the intensity of solar radiation in the
daytime, it was difficult to bring down the tempera-

ture as designed in craudy and rainy days.



