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Fog Nozzle—Greenhouse Cooling System Analysis

Y. J. Kim, Y.S. Ryou, J. H Yun, K Y.Oh S. H Km
National Agricultural Mechanization Research Institute

Abstract

Among the various vegetables eggplant and gourd family can stand against
high temperature environmental condition, about 35°C. However, most of green-
house farmers are giving up crop cultivation during hot summer season due to
extreme temperature, 40°C or above, condition of greenhouse interior. To im-
prove this inferior crop growth condition, for nozzle system was installed in the
pet greenhouse and the effcet of fog system was investigated in order to deter-
mine fog water amount and the required fog nozzle numbers according to house
volumes. MEE fog nozzle was selected for this investigation which can produce
water particle size of 27um with water amount of 100m¢ at pumping pressure of
70kg cni. House cooling test was conducted in the pet greenhouse with one
minute fogging and one minute air ventilation without stopping. It maintained
32°C at the house interior when the atmosphere and the house temperature
were 35 and 40°C, respectively. And, an experimental equation was developed
through calculating the changes of relative humidity and temperature with psy-
chrometric equation which revealed the moisture transfer pattern between the
house air and fog system. It showd that the required water fogging amounts to
reduce 10°C, 40 to 30°C, needs 80.7 ¢ for 1—2W(8,350m?®) and 99.9 ¢ for 3—
2G—3S5(10,330m°®) type greenhouse with particle size of 27um.
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Table 1. Temperature differences in venlo greenhouse in the different regions.

Atmosphere Greenhouse Temperature
Region temperature temperature difference Remark
(C) (') (C)

Yangju 34.9 39.7 4.8 No window, curtain

Kwangyang 36.0 38.0 2.0 No window, curtain, water
spraying on the roof

Peyongchang 32.4 33.2 0.8 No window, curtain, water
spraying on the roof

Eumsung 37.0 34.4 —2.6 Window, curtain, water
spraying on the roof

Daejon 35.9 31.1 —4.8 Fan and pad, curtain, water
spraying on the roof

Munkyung 35.4 41.5 6.1 No window, curtain, no

plant
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Fig. 1. Droplet collection apparatus.
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Fig. 2. Schematic diagram of fog misting
system in the experimental green-
house.
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Table 2. Specifications of fog system.

Specification
2.5 hp, 0~ 150kg/cni
0.5 hp, automatic pump

Component

high pressure pump
low pressure pump

filter less than 30:m, 3/4"
water tank 104

control box magnetic switch, timers
hose pve 10/6mm

nozzle MEE fog nozzle
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Fig. 3. Particle size distribution of the MEE
fog nozzle.
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Fig. 4. Mist amount and particle size at the
different pressure of the MEE fog
nozzle.
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Fig. 5. Droplet collected rate at different dis-
tance and pressure.
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g. 6. Temperature and réelative humidity
changes by the fog misting system
on a certain time.
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Fig. 7. Temperature and relative humidity
change during five minutes water

fogging.
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Table 3. Required water fogging amounts in the 1—2W and 3—2G—3S type standard Korean
greenhouse when cooling begins at 40°C to the various temperature levels,

From indoor Evaporation Spraying . Spraying amount
Spraying amount
temperarure of amount amount 1 — 2W(8.350m") 3~2G—-3S
40°C (g/m*) (mé/m?*) ‘ (10,330m*)
38T 1.39 2.3 19.3¢ 2397
36 2.63 4.4 36.6 45.3
34 3.77 6.3 52.4 64.8
32 4.82 8.0 67.0 82.9
30 5.80 9.7 80.7 99.9
28 6.73 11.2 93.6 115.8
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