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The Cooling Effect of Fog Cooling System as Affected by
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Abstract

The cooling effect of a fog cooling system has a close relationship to air flow and relative humidity
in the greenhouse. From the VETH chart for cooling design, a cooling efficiency can be improved by
means of increasing the air exchange rate and the amount of sprayed water. In the no shading exper-
imental greenhouse by time control, when average air exchange rate was 0.77 times * min™ and spray
water amount was 2,009 g, inside temperature of the greenhouse was 31°C that was almost close to
outside temperature and cooling efficiency was 82%. When average air exchange rate was 0.26 fimes -
min” and spray water amount was 1,256 g, inside air temperature was 37.1°C that was close to tem-
perature of the greenhouse that was no cooling and 70% shading greenhouse environment. When
average air exchange rate was 2.59 times + min’', spray water amount was 2,009 g and shading rate
was 70%, inside relative humidity of the greenhouse was increased, but temperature was not
decreased. When average air exchange rate was 2.33 fimes - min” and spray water amount was
2,009 g, inside temperature was 31.4 and at that time maximum wind speed at the air inlet of green-
house was 1.9 m - 5., Since time controller sprayed amount of constant water at a given interval, some
of sprayed water remained not to be evaporated, which increased relative humidity and decreased
cooling efficiency. Because the shading screen prevented air flow in the greenhouse, it also caused the
evaporation efficiency to be decreased. In order to increase cooling efficiency, it was necessary to study
on controling by relative humidity and air circulation in the greenhouse.
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Fig. 1. Lay out of distributed sensors and of experimental greenhousc.
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Fig. 2. VETH chart of Suwon area for fog cooling design.
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Table 1. Spray water amount by VETH chart for [og cooling design at each controlled temperature.

. No shading Shading (70%)
Temp;erature Air .exchan ge S T— Sprayed water

°C) rate (times - min™) SFE;"?’?MH_]) RH(%) (¢ - min™) RH(%)

02 it #H 655 97

0.5 A #i 819 83

30 0.8 2012 90 936 80

1.0 2106 88 1053 79

1.5 2340 83 1170 77

0.2 #HHE 1 503 81

0.5 1603 86 527 70

32 0.8 1638 77 585 68

1.0 1661 75 597 67

1.5 1708 71 644 66

0.2 it it 351 67

0.5 1334 74 269 59

34 0.8 1252 66 176 57

1.0 1205 64 117 57

1.5 1053 61 0 0

# : theoretically impossible
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Fig. 3. Variation of temperature and relative humidity of fog
cooling greenhouse (air exchange rate 0.26 fimes - min™',
spray water amount 1,256 g).
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Fig. 4. Variation of temperature and relative humidity of
fog cooling greenhouse (air exchange rate (.77 times - min™,
spray water amount 2,009 g).
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Fig. 5. Variation of temperature and relative humidity of fog
cooling greenhouse (air exchange tale 2.59 fimes - min’,
spray water amount 2,009 g).
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Fig. 6. Vadation of temperature and relative humidity of
fog cooling greenhouse (air exchange rate 2.33 times - min™,
spray water amount 2,009 g).
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