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ABSTRACT

KEYW ORD

Purpose: Temperature in urban areas increase much more than suburban areas and it is called urban heat island ~ EHX|-F&

(UHI) phenomenon. There are several solutions to control UHI phenomenon such as green roof system, water space
construction, and cool roof system. However, application of green roof system and cool roof system to some of the

buildings which compose the city has a critical limit. Therefore, in order to diminish the temperature rising and UHI  complex Type

phenomenon due to climate change of the city, it needs to approach from the viewpoint of site or city, rather than the =~ Urban Heat Island

viewpoint of individual buildings. This study is aims at analyzing UHI phenomenon by characteristics of surface ~ Micro-climate Simulation

materials and suggesting the solutions to reduce UHI phenomenon by types of complex. Method: Literature reviews

were conducted to analyze the cause, mitigating plan, and recent trends of UHI phenomenon. For the simulation A CCEPTANCE INFO
analysis, the type of complex was classified 3 representative complex. Based on measured reflectivity, simulation about  Received Jan 11, 2017

UHI phenomenon was conducted by setting 4 strategies; albedo of roof, road pavement, green roof system, and ~ Final revision received FEB 15, 2017

vegetating around buildings. Result: As the results of simulating the UHI reduction factor by types of complex, it

Accepted Feb 20, 2017

showed that the effect of temperature reduction on the building roof layer is more effective than adjusting the
reflectivity of buildings such as green roof system, planting near the buildings in both the detached house complex,

apartment complex, and commercial complex.
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Table 1. Characteristics of apartment complexes

_‘
rg 4
o T

=
)

lo rlo

2
il
W18 1o N 1R
il

o
Hir
rlo

Name

Satellite
photograph

7
i
)

b,
bL TH

JehtE
it
i

P
'EH
i
|3

Modelling

"
i

=

i
G
o

L
3\
)

)
5
'r
W
@

Table 2. Boundary conditions of simulation

Division Summer ‘Winter
Date 2014 August 28|2015 January 11
Start time 06:00 06:00
Total simulated hour 24 24
Wind velocity (m/s) 2.1 24
Wind direction* (°) 70 290
Air Detached house complex 27.0 0.8
temperature | Apartment house complex 27.6 1.6
(0 Commercial complex 29.7 0.3
Relative humidity (%) 75.6 59.8
Indoor temperature (°C) 26.0 18.0
Air temperature eztoc(;ryeonggi Province 26.7 10
* (O:north, 90:east, 180:south, 270:west
Ageeld 44 270 e (Table )9 2. 84871
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Table 3. Variables of simulations

Variables Base Alt.
1 Roof albedo 0.2 0.6
2 Paving Asphalt Concrete
3 Green roof None Applying
4 Vegetation around buildings None Applying
Table 4. Albedo of finishing materials
Finishing materials Albedo
Concrete slab with green Urethane finishing 0.26
Concrete slab with cement mortar 0.31
Concrete slab with cool paint 0.57
Asphalt 0.10
Paving 0.20
Grass 0.29
Soil 0.20
3.2. 97 £34E 94 3% =4
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Table 5. Results of temperature by complex type

N Detached House Apartment Commercial
Complex Complex Complex
Summer
Te?nferfftzre 28.35°C 29.41°C 31.27°C
Winter
Te/mr?agtire 10.67°C 10.44°C 11.37°C
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Fig. 1. The results of detached house complex by variables

Table 6. Mean and maximum air temperature of detached house
complex

Mean Temperature Maximum
Variables O Temperature (°C)

T AT T AT
1 Base 2737 0 32.20 0
2 Roof albedo 26.60 0.77 30.80 1.4
3 Paving 26.86 0.51 30.30 1.9
4 Green roof 26.34 1.03 29.60 2.6
5 Vegeﬂg;ﬂg;‘)‘md 26.29 1.08 30.30 1.9

AE AT Mg 28-S S 48 0.58~0.77C9] &
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Fig. 2. The results of apartment complex by variables

Table 7. Mean and maximum air temperature of apartment

Complex
Mean Temperature Maximum
Variables O Temperature (°C)

T AT T AT
1 Base 30.64 0 35.80 0
2 Roof albedo 30.07 057 34.80 1.0
3 Paving 30.62 0.02 34.60 12
4 Green roof 30.52 0.12 34.80 1.0
5 Vegeﬁ%?ﬂg;"‘md 3049 0.15 3470 1.1
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Fig. 3. The results of commercial complex by variables
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