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From Green Building to Eco-City—Approaching Healthy, Thermal Comfort and
Climate-Adapted Urban Environment through Energy Conservation and Heat Reduction
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Abstract

With the expansion of urban heat island effect on a global scale, our living environment
has deteriorated substantially over the last decades. The deterioration is manifested, in the
outdoor environment, by the rapid reduction of thermal comfort and the increase in health risk
from excess ultraviolet light (UV) radiation and, in the indoor environment, by the loss of
thermal comfort and air quality followed by a gradual increase in energy consumption. Such
issues were not considered in the previously established green building evaluation system, but
are now critical to the success of our nation’s policy in urban planning and
management—constructing “ecological city (eco-city)” on the foundation of “green building.”
The overarching goal of this integrated research Program is to develop a conceptual model for
a climate-adapted urban environment that incorporates the elements required to achieve a
healthy, thermally comfortable, energy-conserving, and heat-reducing environment. The
individual Projects proposed in the Program each pursues a unique theme and adopts different
strategies, yet shares the same Program goal. At the front of identifying parameters capable
of affecting urban climate, Project 4 investigates the influences of land use on the heat island
effect and Project 3 simultaneously, from the perspectives of micro climate management,
examines the effects of urban block, shading level, and building material on mitigating the
urban heat island and enhancing thermal comfort, whereas Project 2 identifies the appropriate
pre-clinical warning system for excess solar UV radiation and evaluates the efficacy of
commonly used personal protective equipments so to explore how individuals as an element
may interact with the environment. Equally important are the Projects to be conducted in the
indoor surroundings to investigate the possibilities of establishing an environment better for



living without excessive energy expenditure. At this front, Project 1 characterizes the
thermal properties present in a building envelope and how these elements may interact to
drive the use of air-conditioning and thus the approach for energy conservation. This Program
when approved and successfully completed are anticipated to significantly increase our
understanding in ways to lessening the urban heat island effect, reducing the energy
consumption by air-conditioning, and promoting a healthy living environment. A set of
integrated criteria for determining the elements, methods and guidelines required in
evaluating future eco-cities may also be established, facilitating the movement of the already
successful green-building policy of our nation into one that aims for an eco-city-based
sustainable community.

KEYWORDS: Eco-city, green building, urban heat island, building energy conservation,
health and thermal comfort
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