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Development of a Numerical Simulation System toward Comprehensive Assessments of Urban Warming
Countermeasures Including their Impacts upon the Urban Buildings' Energy Demands

BEMNI FE W - XM wmr o F M PEII U T O
Yukihiro Kikegawa Yutaka Genchi Hiroshi Yoshikado Hiroaki Kondo

(A2 H20004F 3 H24H, <2#H20004:10/ 6 H)

Abstract

One of the detrimental effects caused by the urban warming phenomena is the increase of energy consumption
due to the artificial air conditioning of buildings in summer. In greater Tokyo, the temperature sensitivity of the
peak electricity demand reaches up to 3%/C in recent years, and about 1.5GW of new demand is required as the
daily maximum temperature increases by 1.0 C. This huge demand of summer electricity is considered to be one
of the common characteristics in big cities of Asian countries.

In order to simulate this increase of cooling energy demands and to evaluate urban warming countermeasures
from the viewpoint of buildings' energy savings, a numerical simulation system was developed adopting a new
one-dimensional urban canopy meteorological model coupled with a simple sub-model for the building energy
analysis.

Then, the system was applied to Ootemachi area, a central business district in Tokyo. Preliminary verification of
the simulation system using observational data on the outdoor and indoor thermal conditions showed good results.
Simulations also indicated that the cutoff of the anthropogenic heat from air conditioning facilities could be
produce a cooling energy saving up to 6% with the outdoor air temperature decrease by more than 1T in the
summer urban canopy over Ootemachi area.
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+ Initial and upper boundary conditions for CM atmosphere
+ Advection cooling and heating rates for CM atmosphere

the height of upper boundary: H °~ K, K, (L"/N’)

(K&K turbulent diffusivities, N: Brunt-Viisild frequency,
L: representative horizontal scale of the urban blocks)

MM CM
Synoptic & Mesoscale Ambient air condition
meteorological condition around buildings
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