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Analysis of air-conditioning system using reclaimed wastewater and its effect on heat environment
improvement
— A Case study of using building information of Tokyo 23 wards -
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ABSTRACT: Anthropogenic heat, one of the heat island’s main factors, has temporal, spatial, and qualitative
differences from energy consumption. Especially from the point of view of quality -sensible or latent-, aiming the
reduction of anthropogenic heat, we can select some air-conditioning systems using water that reduce thermal influence
on atmospheric environment. A certain amount of water is necessary for such air-conditioning systems, so using
reclaimed wastewater from the sewage plants is assumed in this study. One of the systems is to remove heat to water
directly, and another is to add cooling tower exhausting latent heat. First, heat discharge of typical buildings was
calculated by DOE-2 (the building energy simulation model) based on the building characteristics. From its result, the
distribution of heat discharge from buildings to atmospheric environment in Tokyo 23 wards was estimated based on
GIS. Then some scenarios based on the air-conditioning systems indicated above are calculated and analyzed based on
the relation between the amount of heat discharges from buildings and the available volume of supplying reclaimed
wastewater for the improvement of heat environment.

KEYWORDS: heat island, DOE-2 (the building energy simulation model), reclaimed wastewater, sensible heat,
latent heat
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