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A Study on Human Thermal Comfort of Residential Development
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ABSTRACT: This study measured the Physiological Equivalent Temperature (PET) of the hottest day time in a day, in order to
verify the characteristics of human thermal comfort in case of heat wave during summer time in each region, by subdividing
the urban areas in accordance with the climatic characteristics with the use of Local Climate Zone (LCZ) as a method of
classifying the type of urban climate and the land cover map, targeting the Homaesil residential development district in
Suwon. In the results of measurement, the forest and paddy field showed the moderate heat stress while the urban park
showed the strong heat stress. Other developed areas showed the extreme heat stress. Such results show the possibility of
institutional utilization for the improvement of human thermal comfort through the verification of climatic characteristics and
differences in each type of urban areas, and the efficient placement of green infrastructure and the planning of land use to
cope with the heat wave even in the planning stage for the establishment of urban planning.
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Fig. 3. Land Cover Map in 2013 (a) and 2018 (b).
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Table 1. Instruments for microclimatic data measurements

Instruments

Data Name

Accuracy Manufacture

Radiation CNR4 Net Radiometer

< 1% (-40 - 80 °C) Kipp & Zonen Inc

Air temperature and

Relative humidity HMP155A

Air temp.: 0.3 °C (-80 - 60 °C)

Relative humidity:
2% (0 - 90 %)
3 % (90 - 100 %)

Wind speed and Met one 034B-L

Campbell Scientific

Wind speed: Inc

0.1 ms' (2 10.1 ms™)

direction Windset +1.1 % (= 10.1 ms™)
Wind direction: £ 4°
Data logger CR1000 +0.06 % (0 - 40 °C)

Table 2. The indexes of PET (Matzarakis et al. 1999)

Thermal perception PET (°C) Grade of physiological stress
Very cold Extreme cold stress
Cold Strong cold stress
Cool 8-13 Moderate cold stress
Slightly cool 13 - 18 Slight cold stress
Neutral 18 - 23 No thermal stress
Slightly warm 23 - 29 Slight heat stress
Warm 29 - 35 Moderate heat stress
Hot 35 - 41 Strong heat stress
Very hot Extreme heat stress
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site classification

Properties®

1 Open high rise

LCZ 4: openly arranged buildings tens of
stories tall trees and pervious cover (low plants)
concrete, steel and stone construction materials

2 Compact mid rise

LCZ 2: tightly packed buildings of 3 to 9 stories
tall few if any tree

little or no green space concrete construction
materials

LCZ 5: openly arranged buildings of 1 to 3

3 Open low rise stories tall trees and pervious cover (low plants)
brick, stone and concrete construction materials

Transportation LCZ E: featureless landscape of roc_:k or paved

4 cover few or no trees road, parking lot etc.

(Parking lot)

asphalt materials

*The LCZ framework of urban (Stewart and Oke 2012)
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Table 4. Classification of urban development projects in Suwon

Development project

classification : :
Gwanggyo Shindong Homaesil
Area 11.3 km? 295,635 m? 3,116,341 m’
Period 2004 - 2020 2006 - 2015 2006 - 2014
. . . Lamian youngtong .
® | Open high rise Chamnurilake A.P.T. markwon AP.T. Humansia A.P.T.
™ | Compact mid rise 1322-5, lui-dong 926-3, Sin-dong 1344-14, Homaesil-dong
) 1147-14, Sanghyeon-dong
© Open low rise (Yongin-si) - 1063-3, Geumgok-dong
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Fig. 7. Neighborhood parks of land development project site.
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