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ABSTRACT

Research, Development and Measurement Analysis of Green Energy Building Structures
(Ph.D. Class of Design,College of Design, National Taipei University of Technology)
Researcher: Chih- Peng Liu

Advisor: Ding-Chin Chou Prof. Ph.D.

Keywords: green energy building structure, low-energy building, healthy building, simplified
green buildings

Taiwan is located in a subtropical island climate zone of year-long, steady high humidity.
Concrete structural objects account for 84.1 % of new building constructions in Taiwan.
However, the U values of typical reinforced concrete wall panels and window plate glass are
relatively high. Therefore, indoor home environments are prone to be affected by external
climate change and are thus hot and stuffy in the summer and moist and cold in the winter.
Air conditioners consume excess energy, while structural materials degrade due to
dampness from condensation. Improper ventilation and excessively poor renovation
contribute to sick environments in buildings. Therefore, developing low-consumption,
healthy buildings based on local conditions is a matter of importance. AG building structures
adopt a vibration reduction and insulation foundation system and an innovative new
building construction method consisting of an SN steel skeleton and lightweight wall and
panel installation, with a foundation structure of first-floor floor plates elevated through
vibration isolation pads above friction piles with sand and charcoal paved underneath to

form an air chamber between floor plates and the ground surface.

Outside air enters the air chamber through the vent and regulates the temperature and
humidity through ground temperature and charcoal; the external walls are constructed of a
3D insulation wall composed of highly insulated external materials and high heat storage

internal materials that differ from typical concrete structures.

The motive behind this technological research and development project is to investigate,
based on the highly insulative external walls of AG building structures and the lack of
improved indoor temperature compared to those of structures with concrete or brick walls,
whether increasing insulation in window openings or improving heat storage methods of
indoor walls help to regulate room temperature. Additionally, this study also analyzes
whether the indoor air quality, such as indoor humidity in wet and cold climates, can be
regulated via building structural materials and combinations thereof. This technological



research and development project expects to measure and analyze the effects of the climate
and environment on the target structure to clarify the problem and propose relevant
technical solutions.

The invention of the Green Energy Building Structure was proposed in this study.

Compared to reinforced concrete structures, the target research structure during the
measurement period recorded a 3.5 °C higher indoor temperature and 3 °C higher wall
temperature in the winter, and a 3.5 °C lower indoor temperature and 3 °C lower wall
temperature in the summer by the use of insulation curtains and ground temperature
ventilation regulation. The differences in regulated temperatures were more pronounce in
cooled or heated air-conditioned rooms. By use of ground temperature ventilation, CO;
concentrations were reduced from 3,600 ppm to 750 ppm. Without necessary dehumidifier
operations, relative humidities during the wet and cold winter season were reduced by at
least 10 %. The following were concluded through actual measurement and analysis:
(1)Indoor temperature and humidity environments varied, (2) Using external environmental
climate energy change affected the indoor environment,(3) Using structural material
variations can regulate indoor environmental quality,(4) Using a highly insulative external
wall structure and high heat storage internal wall structure is an adequate shell structure, (5)
Using ground temperature green energy in ventilation to improve indoor temperature and

regulate CO, concentrations.

The results of this research and development specifically show that in the treatment of the
heat of the living room environment, it is different from the single view that only focusing
on the high wall insulation and energy-saving window to reduce the summer heat, but
depending on the climate change and the needs of the living environment, the heat
insulation of the shell structure and the regulation of the heat storage curtains and plate
glasses are used to reduce the demand for air conditioning in the air conditioning room and
improve the quality of the room temperature and humidity. The ground-temperature
ventilation section specifically reduce the use of air-conditioning equipment, effectively
reduced the CO; concentration and improved the air quality of the living room. Both are in
line with the concept of "simplified green buildings" and achieve the goal of research and
development for low energy consumption and healthy buildings. The invention of the green
energy building structure and the actual development of the AGS1 are beneficial to the
application of low energy consumption and healthy building development in Taiwan.
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The Study of Effect of the Green Building Construction on the Temperature Adjustment —
an Example of AGS1 House
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ABSTRACT

In the global climate change and energy shortages, it is a significant issue for development
of a suitable low-energy green building to apply to local condition. Taiwan is located in the
subtropical seasonal area of the island-type climate, 95% of the building made by the
reinforced concrete structure, the wall insulation is poor, thermal mass, coupled with the
general window openings of the lack of heat insulation treatment, muggy in summer, wet
cold in winter, high air conditioning energy consumption. An innovative green
construction (named AGS1 House, the 3-story house) located in Aspire Science Park, Lung
Tan District, Taoyuan City, which is integrated with house shell and window heat insulation,
high heat opening treatment, geothermal green energy and composite ventilation design.
The motivation of this study is to accurately control its actual temperature adjustment
efficiency.



In this study, first of all, the literature analysis of Taiwan's climate characteristics, building
walls and window openings of the heat insulation, heat storage, ground temperature,
ventilation and other factors affect the building temperature changes. Followed by a case
study method, we implement the "AGS1 House" for a single space of the measured analysis
and computer simulation. The results of this study, "AGS1 House", the geothermal green
energy air chamber compared to the outdoor temperature, about 6°C lower in summer
solstice, about 5°C higher in winter solstice. It is appropriate and potential to use for the air
conditioning ventilation mechanism in a single space. Compared with the reinforced
concrete structure, the room temperature in summer and winter can adjust by 3.5°C, the wall
temperature also can adjust by about 3°C, the change rate of cold and warm room is faster.
The study results of indicates that the temperature adjustment burden of AGS1 in summer
and winter is 39.36%, the AGS1 House is warm in winter and cool in summer. It shows this
green building construction temperature adjustment efficiency is good and construction
method can be used on development of Taiwan's low energy consumption and residential.
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