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Assessing the Effects of Heat Wave Mitigation Technology on Outdoor Thermal Comfort
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ABSTRACT

To provide Social Overhead Capital (SOC) for daily human lives, local governments are preparing various measures against heat waves,
such as supplying Heat Wave Mitigation Facilities and supporting the vulnerable. Cooling Fog is a recent trend of Heat Wave Mitigation
Facilities, but South Korea has limited data on reducing body temperature through direct application of cooling matter on the body, and
most research on Cooling Fog has addressed technical aspects. In this study, to confirm the effect of Cooling Fog on the human body,
experiments were conducted. First, the change of environmental factors in the space around the Cooling Fog was compared with an
unaffected area. Second, a survey was conducted targeting people who use Cooling Fog to review its sensory effects. Finally, the effect
of Cooling Fog was quantitatively verified by linking and analyzing related data. The air temperature and radiation temperature were lower
in the area of Cooling Fog, but humidity was high. The sensory survey confirmed that Cooling Fog produced a sensation of cooler
temperature compared to the area without Cooling Fog, as assessed using Thermal Sensation Vote (TSV), Heat Score, and Apparent
Temperature (AT). In addition, the area of Cooling Fog was reported to have higher Thermal Comfort than the area without.

Key words: Thermal Comfort, Heat Wave Mitigation Technology, Cooling Fog, Apparent Temperature, Thermal Sensation Vote,
Comfortable Sensation Vote
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Fig. 1. Flowchart of Research
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Fig. 2. Measurement Area

(Sangmu Citizens Park in Gwangju)
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Table 1. Details of Measurement Overview

Assortment Detail
Date 2022. 08. 19. 10:00 ~ 14:00

Location Gwangju Metropolitan City, Sangmu Citizens Park
Object Condition of Spot A and Spot B
Device TESTO 400

Land Condition | Concrete

[Spot B]
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Table 2. Research Variable

Variable Detail

Cool, Slightly Cool, Neutral, Slightly Warm, Warm,
Hot, Very Hot

TSV

Heat Score | Short Answer (point)

AT Short Answer (TC)

Very Uncomfortable, Uncomfortable,
TCV Slightly Uncomfortable, Neutral,
Slightly Comfortable, Comfortable, Very Comfortable
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Table 3. T-test Results for Environmental Factors

Dependent | Group | Samples | Mean Std. t
Spot A 238 | 32.73T 2.07
Temp. -16.08%**
Spot B 238 | 35.30T 1.34
Spot A 238 | 39.83T 2.59
R.T. -5.84%**
Spot B 238 | 41.17C 2.40
Spot A 238 | 0.043 % 0.03
W.S. 0.45
Spot B 238 | 0.045 %% 0.03
Spot A 238 | 68.19% 6.59
R.H. 19.05%**
Spot B 238 | 59.02% 3.44
p* <.05, p**<.01, p***<.001
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Table 4. Distribution of Data
(unit: person(%))
Assortment Spot A Spot B
Male 18 (28.6) 16 (41.0)
Gender
Female 45 (71.4) 23 (59.0)
under 20 2 (32) 0 (0.0)
above 20 ~ under 30 10 (15.9) 4 (10.3)
above 30 ~ under 40 8 (12.7) 3(7.7)
Age
above 40 ~ under 50 8 (12.7) 11 (28.2)
above 50 ~ under 60 14 (22.2) 9 (23.1)
above 60 21 (33.3) 12 (30.8)
Total 63 39
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Table 5. T-test Results for Sensory Factors
Dependent Group Samples Mean Std. t
Spot A 63 2.90 1.83
TSV -6.59%%*
Spot B 39 4.95 1.30
Spot A 63 54.75 17.89
Heat Score -4.,08%%*
Spot B 39 68.87 15.41
Spot A 63 27.83 2.63
AT -5.79%%*
Spot B 39 30.95 2.67
Spot A 63 4.81 1.35
TCV 4.40%**
Spot B 39 3.67 1.13

p* <05, p**<.01, p***<.001
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