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Summary

The major objective of this study is to develop a method of zone cooling during summer
day using heat pump for year—round cultivation. The efficiency of cold water cooling and
fog cooling was investigated. In order to prevent the occurrence of blossom—end rot in to-
mato, cooling was induced together with air flow of the fruit treatment as well as promot-
ing air circulation in the plant treatment was induced.

The following results were obtained:

1) The temperature in the cold water cooling district was 10°C lower than greenhouse
temperature and the temperature in the fog cooling district was about 5°C lower than the
greenhouse.

2) Regardless of cooling method, the treatment of air flow on fruit did not affect the
fruit but prevent blossom~—end rot. There was 34.5% occurrence rate of blossom—end rot
in non—air flow district of cold water cooling 54.5% in non—air flow district of fog cool-
ing and 78% in fog circulation cooling district.

The cooling efficiency using cold water cooling method induced enough cooling at
crirtical temperature for growth and development and the occurrence of blossom—end rot
was lower than fog cooling. Fog cooling in culture district with air circulation did not in-
duce and difference in temperature but caused an increase in humidity resulting in 24%
increase in the occurrence of blossom—end rot. Thus the occurrence of blossom—end rot
in tomato caused by environmental factors can be attributed more to humidity than to
temperature.
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Fig. 1. Schematic diagram of cold water cooling

system.

A . water before passing heat exchange
B : air of cooling space

C : water after passing hear exchange
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Fig. 2. Schematic diagram of fog cooling system.
A : air flow into cooling unit
B : air flow out of cooling unit
C : air flow out of air cooled space
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Fig. 3. Schematic diagram of system of air flow to
fruits.
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Fig. 4. Changes in solar radiation and air tempera-
ture inside and outside greenhouse.
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Fig. 5. Cooling performance of cold water cooling
system,
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Fig. 6. Cooling performance of fog cooling
system.
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Fig. 7. Cooling performance of fog circulation
cooling system,

Table 1. Percentage of occurrence of blossom—
end rot in each fruit cluster of tomato
plants in different treatments.

Fruit |Cold water cooling| Fog cooling
cluster |Air flow| Control [Air flow| Air cir- | Control
to fruit to fruit | culation
1st 0% 36% 0% 73% 42%
2nd 0% 33% 0% 83% 67%
Total 0% 34.5% 0% 78% 54.5%
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