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The Impact Simulation Analysis of Urban Residential Building Layout
on Heat Island Effect

Abstract

The ever-accelerating heat island effect has post severe impact on the comfort of
urban environment and life. The urban planning usually separates an area into
different kinds of building groups with lines of parallel streets and alleys. However,
does this model exacerbate the heat island effect at the aspect of urban heat
environment? Therefore, it is feasible to reduce the heat island effect through the
planning of urban design, and it is expected that the improvement of residential
buildings would modify the urban heat environment and reduce energy consumption.

This study provides 22 examples of building layout style-categorized into three
types of building layout: parallel, closed, and irregular-which are the areas where
urban heat island effect is intense. In the analysis of heat environment, the study uses
the temperature data which has been converted from the inspection with infrared
thermal imaging system, the GIS-analyzed overlay mapping, plus the current wind
velocity, wind direction, humidity, and radiation amount; it can be found that heat
concentrates at the east, west, roof, and around street corner of the building layout.
Based on the changes in micro-weather in one day and one year which is derived from
TMY?2 database of Taipei, the study will use ECOTECT to conduct the simulation of
heat environment of the buildings in residential areas and the energy consumption of
air-condition system.

During the ECOTECT simulation process, the elements in the building that relate
to energy consumption are converted into different circumstances to carry out the
energy consumption simulation of real case. In terms of the energy consumption,
when the capacity of the building’s top accounts for 26~32% of overall’s capacity, the
electricity consumption will account for 34~63% of the overall energy consumption
of air-condition system. In energy conservation, the adjustment in thermal
conductivity performs better than that in reflectance, then the green roof. In the aspect
of energy conservation planning and strategy, the study suggests that the principles of
urban design should adapt the local situation, take urban regional weather and heat
environment into account, and conduct regulatory demarcation and separation in order
to develop a comfortable and energy saving urban environment.
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