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Study on Thermal Property in Urban Area
— Quantitative Estimation of Heat Island in Urban area using the Simple Urban Canopy Model —
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ABSTRACT: Significant air temperature increases in urban areas are known as the heat is-
land phenomenon in a global scale. Therefore, we propose numerical model in order to analyze
quantitative effects of building environmental factors on the heat island phenomenon in urban
area. In this paper, we propose a predicting model to analyze the heat island phenomenon
quantitatively. Using this model, numerical simulation is performed in order to analyze quan-
titative effects of many factor on the heat island phenomenon.
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Fig. 1 Urban area of calculation (Sakae, Nagoya
Japan).
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Fig. 2 Scheme of calculation.

Table 1 Condition of simulation

Height of buildings 23m
Total floor area 396 m®
Typical floor area 66 m”
Number of floor 6
Resident area per a person 02 m? per person
Rate of air conditioning area 65%
Internal heat generation Person | 116 W per person
Light 20 W/m”
Air requirement for air ventilation [30 m%h per person
Indoor set temperature 26C
Air conditioning schedule Continuous
COP of air conditioning system 3
Soil temperature at 1.0 m 31.7C
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Table 2 Thermal property used for simulation

Solar absorptance of wall 0.8

Thermal conductivity of wall 537.2

Volumetric specific heat of wall [J/m® K] 1.64
Indoor convective heat transfer coefficient [W/m? K] 9.3
Solar absorptance of ground surface 0.95
Thermal conductivity of asphalt [W/m-K] 0.73
Volumetric specific heat of asphalt [J/m® K] 570.9
Thermal conductivity of soil [W/m-K] 15
Volumetric specific heat of soil [J/m* K] 465.1
Volumetric specific heat of air [J/m® K] 0.35
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Fig. 8 Daily variation of each calculated heat
flux.
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