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Space-Time Characteristics of Energy Supply in Osaka City
from Heat Island Viewpoint
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ABSTRACT

Time-space distributions of energy supply both by electricity and town gas in Osaka city were investigated precisely in order
to estimate effects of local artificial heat generation on the heat island phenomena. Daily variations of electric power supply of 20
points of secondary substations during July 13th to July 27th in 2000 were presented and analyzed in the paper. Also, monthly town
gas supply amounts at each "ku" of Osaka city were presented from April 2002 to March 2003. And those data were drawn on the
map by using geographic information system and were analyzed in order to determine diurnal variation of local energy supply
characteristics. It was revealed that the electric power supply amounts per unit floor area are quite different between central
commercial and business area and suburban residential area. The amount of electric power supply per unit floor area became
430W/m? in the city central part with many commerce and amusement facilities. And the amount of maximum power supply per
unit total floor area at central commercial and business area was nearly 100 W/m? Meanwhile, the amount of maximum power
supply in suburban residential area was nearly 10 W/m? Moreover, many town gas was supplied at both central commercial and
business area and the coastal industrial area. The amount of maximum supply of the town gas in July were about 50\W/m? at central
commercial and business area and about 10W/m? at suburban residential area.
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Figure 1  Annual mean temperature changes
in Osaka city since 1883
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Figure 2 Numbers of sultry night of a year
in Osaka city since 1883
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Figure 3  Annual electric power supply changes
in Osaka city since1958
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Figure 4  Annual town gas supply changes
in Osaka city since1945
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Figure 5 Relation between annual mean temperature
and the energy amount of supply since 1953
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Figure 6 Locations of each secondary substation
within Osaka city
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(b) Suburban residential area

Figure 7 Diurnal variations of electric power supply
in central area and suburban residential area (July 19)
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(b) Holiday (July 20)
Figure 8 Comparison of diurnal variations of
electric power supply between weekday and holiday
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Figure9 Amount of town gas supply in Osaka city
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Figure 10 Prediction method of hourly town gas
supply amount
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Figure 11  Prediction results of hourly town gas supply
amount in July
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Figure 12 Comparison of diurnal variations of electric
power supply in each area between weekday and holiday
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Figure 13 Total amount of energy supply by electricity and
town gas in each area at weekday
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Table 2 Existing land use of object areas

Land use detail
Area | Residencial [ Commercial | Industrial clalt_si?fcij cinieon
Use % Use % Use %
A 3.5 87.4 7.0 | Commerce
B 69.6 25.0 4.3 | Residense
C 2.6 94.2 2.0 | Commerce
D 2.8 93.4 3.2 | Commerce
E 1.7 94.9 3.1 | Commerce
F 7.8 88.0 3.0 | Commerce
G 51.3 314 16.2 | Semi-commerce
H 72.1 15.2 11.3 | Rsidense
| 57.0 14.9 26.8 | Residense
J 71.8 12.7 11.9 | Residense
K 48.4 325 17.2 | Seme-commerce
L 83.8 115 2.7 | Residence only
M 85.5 9.3 3.3 | Residense only
N 34.1 10.2 54.1 | Mixture
(0] 59.8 13.1 25.7 | Residense
P 67.7 13.1 17.6 | Residence
Q 28.8 15.1 55.2 | Mixture
R 41.2 25.3 32.8 | Mixture
S 44.5 17.2 37.2 | Mixture
T 7.7 17.0 74.8 | Mixture

Table 3 Energy consumption rates for every building use

Energy consumption per unit area

Building use for every fuel kind  MJ/m?year
Electricity Gas (H)ielavy Kerosene
House 241.4 205.4 0.0 58.2
Apartment 290.9 289.7 0.0 21.5
Shop 1353.6 464.6 8.9 85.6
Office 524.2 174.1 50.9 13.7
Amusement 490.2 471.9 0.0 52.2
Accommodation 733.7 | 1143.2 37.9 28.5
Culture 338.3 284.3 25.0 14.1
School 89.4 61.7 10.8 1.4
Hospital 568.8 593.6 193.0 21.9
covernment 2306 | 67.8| 207 86.1
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(b) Calculation by energy consumption table per unit area
Figure 14 Comparison of the power supply per unit area
(Central area : Business,commerce and amusement )
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(b) Calculation by energy consumption table per unit area

Figure 15 Comparison of the power supply per unit area
(Suburbs : Residence )
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(Suburban residential area)
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