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Fig. 2. Layout of the micro-fog chiller blowing/spraying system.
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Fig. 3. Layout of the allocation of measuring sensors for temperature and relative humidity.
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Fig. 4. Changes in the average temperature and relative humidity inside the open-roof greenhouse.
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Fig. 5. Diurnal variations of temperature and relative humidity inside and outside greenhouse variation with a mi-
cro-fog chiller blowing system on February 17, 2014.

* 1. HEEFERE T ENINLEEHERE 2 8k (2014/2/17 10:00-17:00) °

Table 1. Variation of temperature and relative humidity for both indoors and outdoors greenhouse with blowing
chill fog (continuous spraying) at the period of 10:00-17:00 on February 17, 2014.

Temperature (C) Relative humidity (%)
Time ORG1 ORG2 Outdoor ORG1 ORG2 Outdoor
00:00 15.1 14.9 15.6 100.0 98.4 88.2
01:00 14.8 14.5 15.4 100.0 97.9 88.5
02:00 14.7 14.4 15.2 100.0 98.3 89.2
03:00 14.4 14.1 14.9 100.0 98.2 88.9
04:00 13.9 13.7 14.4 100.0 98.0 89.0
05:00 13.8 13.6 14.3 100.0 98.6 90.0
06:00 13.6 13.4 14.1 100.0 98.4 90.0
07:00 15.2 15.8 14.7 100.0 99.8 90.1
08:00 23.1 21.9 18.0 76.8 79.1 79.0
09:00 32.6 24.1 21.9 42.1 41.9 59.1
10:00 385 254 25.2 30.3 46.9 454
11:00 39.2 22.5 26.4 26.9 67.6 42.0
12:00 39.8 222 28.2 254 72.8 37.8
13:00 40.1 22.5 28.2 259 67.0 35.4
14:00 38.5 22.1 27.5 31.6 66.5 424
15:00 37.4 23.1 26.9 33.7 60.6 45.7
16:00 35.0 24.1 259 36.0 65.1 46.8
17:00 28.0 22.4 24.1 539 64.6 56.1
18:00 21.5 20.1 22.3 71.8 80.3 66.9
19:00 19.5 19.3 21.0 84.8 86.3 73.7
20:00 18.9 18.9 20.1 93.3 88.0 77.6
21:00 18.6 18.7 19.8 99.1 90.0 79.4
22:00 18.9 18.8 19.9 100.0 89.9 79.8

23:00 18.4 18.4 19.7 100.0 93.1 81.3
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A Study on Applying Micro-Fog Chiller Blowing
System in the Open Roof Greenhouse

Fu-Liang Hong', Li-Duhng Huarng’, and Ming-Hwi Yao™"

Abstract

Hong, F. L., L. D. Huarng, and M. H. Yao. 2016. A study on applying micro-fog chiller
blowing system in the open roof greenhouse. J. Taiwan Agric. Res. 65(2):146-153.

This study used an open-roof greenhouse to evaluate the evaporative cooling efficiency of a
micro-fog chiller blowing system in the open roof greenhouse. A traditional blowing sprayer cool-
ing system uses turbulent fan with room temperature fog/mist sprayer coordinated with the control
of spraying amount and relative humidity to cool down temperature inside a greenhouse. Due to the
lack of ability to reduce temperature of the fog, the cooling efficiency inside the greenhouse is not so
effective. Therefore, a micro-fog chiller blowing system by spraying 10°C micro-fog at 100 kgf cm™
pressure has been setup and applied for this purpose. The opened roof enabled the hot humid air
to rise and exhaust from the top openings of the greenhouse, whereas the cold dry air was blowing
through side wall openings for cooling down temperature and lowering relative humidity inside the
greenhouse. It resulted in excellent cooling effect. Experimental results showed that when the outdoor
temperature was 28.2°C at 12:00, the greenhouse (ORG1) without installing the cooling system would
cumulate the radiant heat to the maximum extent and increased temperature up to 39.8°C during day-
time. On the other hand, the greenhouse installed with a micro-fog chiller blowing system (ORG2)
had its temperature to 22.2°C with relative humidity of 72.8%. The cooling effect reached more than
15°C in temperature reduction and could keep it up in a steady state. Results suggest that the micro-
fog chiller blowing system is capable of reducing temperature inside the greenhouse effectively.

Key words: Open-roof greenhouse, Micro-fog chiller, Blowing system, Evaporative cooling.
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