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In recent years, the increased frequency of
extreme weather and the Copenhagen Summit
have changed the attitude of the public towards
environmental issues. In particular, climate
change has a significant impact on global
warming; therefore, reduction of greenhouse
gas emissions has become a global concern
in the 21st century, and reduction of carbon
dioxide is an issue of concern worldwide.
However, the majority of potential low-cost
greenhouse gas emissions (carbon) are hidden
in the building environment. Therefore, low-
carbon building is seen as a key way in which to
reduce carbon emissions, as it can substantially
cut carbon dioxide emissions. Thus, low-carbon
building construction has become the main
aim in the development of architecture and the
construction industry. In Taiwan, the total energy
used by construction-related sectors represents
28.8% of the total carbon emissions nationwide
[1]. According to the carbon footprint, building
construction accounts for a quarter of the total
CO, emissions. In terms of CO, emissions, direct
and indirect emissions caused by construction,
electricity usage and other energy usage for
buildings account for about 21% of the national
total carbon emissions, which is second only to
industrial emissions. Greenhouse gas emissions
from the building industry have more than
doubled since 1970, reaching 9.18 GtCO,eq in
2010 (Figure 2.1), which accounts for 25% of
the total emissions, not taking into account
the agriculture, forestry and land use (AFOLU)
sector. Construction of low-carbon buildings has
therefore become a focal point in developed
countries. In terms of the promotion of zero-
carbon living, most countries adhere to a low-
carbon national level, but few are focused on
achieving a zero-carbon environment. The most
important feature of this book is the use of low-
carbon buildings as a basis and extending this
to achieve zero-carbon buildings by introducing
a low-carbon lifestyle that can further improve
carbon reduction.
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2.4 BIR(ERxEERS
Low carbon building in
Taiwan
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Figure 2.5 Illustration of the Magic School of Green
Technologies, National Cheng Kung University.
(http://www.msgt.org.tw)
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1) The Magic School of Green Technologies,
National Cheng Kung University, Taiwan

The Magic School of Green Technologies is
located on a campus of National Cheng Kung
University, Taiwan (Figure. 2.5). The cost of the
building was only NTS 26,400/m2 (~USS$ 880/
m2), which is similar to the average cost of a
conventional office building. Therefore, it is
affordable, and is the most effective energy-
saving green building in Taiwan. It employs 13
kinds of energy-saving designs to enable the
green building to achieve an energy-saving
target of 65%. The designs include five methods
of energy-efficient ventilation techniques,
two types of equipment to reduce resource
usage, and five energy-saving and renewable
techniques. Of these techniques, one highlight
is that the 300-seat conference room does not
need to use air-conditioning during the 4 months
of winter, which saves 28% of air-conditioning
usage. The building utilizes a combination design
of air-conditioning and ceiling fans, which saves
76% of air-conditioning use in the office area. In
addition, the conference room features ceramic
discharge metal-halide lamps, which can save
40% of electricity usage in the lighting system.
Although some of the designs cost more to
implement, the investment can be balanced
within three years. Moreover, many creative
designs that are suitable for use in any green
building do not cost more, and can immediately
save energy (http://www.msgt.org.tw).
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Figure 2.6 Photos of the residential home before and
after renovation.
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2) Low carbon renovation of a residential home in
Zhongli, Taiwan

Another project of this study was to renovate
a residential home located in Zhongli, Taiwan.
To restore the facade of the house, instead of
re-installing new tiles on the exterior walls, a
new layer of composite exterior wall panels was
installed on the building envelope to improve the
insulation of the house (Figure 2.6). In addition
to improving the overall appearance of the
building, it also increased the insulation. The
design decreased the indoor temperature to 26°C
(with an outdoor temperature higher than 32°C)
in the summer on the first floor. The upstairs
indoor temperature was 1°C higher than that of
the downstairs. The fourth floor (the top floor) is
currently 29°C, but is expected to reduce by 2°C
when a solar photovoltaic module is installed on
the rooftop. This renovation method not only
reduces air-conditioning usage, but also reduces
the amount of waste materials created during
the refurbishment, which complies with the
government’s energy policy and the concept of
waste reduction[18].

In the final chapter, the process of construction
of another residential home is described, and the
different construction methods used for these
houses are compared.
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2.7 (BLERI B EEIMNER

Figure 2.7 Building exterior before renovation.
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Figure 2.8 Building-integrated photovoltaics (BIPV)
were installed, with a composite wall design.
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3) Tax bureau building, Kinmen County

In order to respond to Kinmen’s directive
regarding the reduction of building waste and
carbon emissions during building renovation, the
Tax bureau building of Kinmen County (Figure
2.7) was the first facade renovation project
to demonstrate waste reduction and energy
efficiency improvement to the general public in
Kinmen. Instead of replacing building surface
materials, it employed installation of composite
exterior wall panels on the building envelope
to improve the insulation, and the placing of
a layer of lightweight pumice stopped radiant
heat from being transferred into the building
from the rooftop. The electricity generated
from the building integrated photovoltaic (BIPV)
modules on the facade and small wind turbines
on the rooftop (Figure 2.8) is renewable energy
and reduces carbon emissions. The newly-
installed building exterior walls have helped
to increase the temperature by 2-5°C in the
winter and reduce it by 5-7°C in the summer.
Overall, the green renewable energy accounts
for 6,957 kWh of electricity annually, which is
equal to a reduction of 3,659 kilograms of CO,
emissions[19].
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