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Abstract

Keyword: Earth tube, Solar chimney fan, Natural ventilation, EAG House

Background and motivation

In 21s t century , people overspend the earth's resources. This circumstances result in global
energy crisis . The worst of all, it causes global environment damage and global climate change.
Environmental problems have gradually been making international attention.With the carbon
reduction wave sweeping across the world, the concept of green building design and
implementation has become the main trend of the World. Ministry of the Interior Institute give
priority to promote the "Radio Frequency Identification (RFID) applications in the construction
industry's plan," in 96 ~ 100 years. It proposed to the sustainable use of recycled building
materials, electronic management to replace the human, environmental protection , Green
building design of energy saving and construction building automation concept of integration
of strategy. All of these advantages are constructed in a physical structure housing called EAG
house. Through this demonstration building, It will combine the feature of open buliding with
the concept of environmental protection and energy saving .And it seek to implement the
possibilities of the open architecture and sustainable development. We eventually expect that
we can use the local climatic conditions to suggest the best energy saving programs of indoor
environmental and promote MEG house applications of environmental control system

functions.And it can be popularized in other local buildings.
Method and procedure

This research presents characteristics of thermal environment and energy consumption of
EAG House in the spring, fall and winter seasons by experimental field measurements. EAG
House is equipped with shading, natural ventilation, earth tube system, solar chimney fans and
air conditioning system. The thesis shows the influences of environmental control strategies
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on indoor thermal environment and energy consumption. This research uses three types of
sensors; variations of air temperature in the earth tube were measured by the sensors with
recorders; variations of indoor air temperature were measured by wireless RFID sensors;
variations of power consumption of indoor environmental control equipment were measured by

digital meters.

Important findings

If the solar radiation is bigger than 480W/m2, the result of using shading can reduce the
indoor environment temperature about 1°C.  Under the circumstance of using natural
ventilation, the variation of the indoor environmential temperature depends on the outdoor
environmential temperature because of the interaction between the indoor and the outdoor
environment. The result of experiment by using solar chimney fan under the outdoor
environment temperature is bigger than the indoor environment temperature can condition
reduce the indoor environment temperature.If we combine the natural ventilation or the earth
tube fan with the solar chimney fan, it will be more effectively. Using the air conditioning
system can cool the average indoor environment temperature about 6°C, but it needs consume

more electricivity energy power, about 0.46kW.

The research result of the air temperature in the earth tube vertical shaft is varies with its
depth. In the Spring, Summer, Fall and Winter, the temperature of the earth tube at the deeper
position is more stable. The temperature at the earth tube is about 20°C in Spring, about 25°C
in Summer, about 25°C in Fall, and about 24°C in Winter from 1.6 to 3.2 meter deep
underground. According to the literature, the earth tube can precool the air temperature in
Summer and preheat the air temperature in Winter.  The field measurement result of using
earth tube fan in Winter can increase the indoor environment temperature about 2 to 3°C and

the power consumption is 0.23kW.
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Main suggestion item

This project comes to the immediate and long-term strategies.
For immediate strategy:
1. Add more sensors and increase the speed of exhaust in the end of earth tube

In Summer, due to the earth tube end into the indoor environment of the vertical shaft section,
the phenomena shows that the temperature will rise. It causes the indoor cooling effect is
insignificant. We suggest that we can add more sensors to measure temperature changes in this
vertical section of the shaft. And also we can increase the speed of exhaust in the end of earth
tube into the indoor environment of the vertical section because it can reduce the heat exchange

of air in soil.

For long-term strategy:

1.Investigate what the advantages and disadvantages are between intelligent control strategy of
thermal environment and traditional control strategy of thermal environment
Base on existing results of research , we can set up a intelligent control system by using the
table of local conditions we designed. To compare the energy consumption and difference of
temperature change between intelligent control strategy of thermal environment and

traditional control strategy of thermal environment.
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2011-08-28-Comparison of Living Room and Master Bedroom Indoor Temperature
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2011-08-28-Vertical Distribution of Temperature in The Second Shaft
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2011-08-30-Comparison of Living Room and Master Bedroom Indoor Temperature
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2011-08-30-Vertical Distribution of Temperature in The Second Shaft
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2011-08-30-The Power Consumption of AC & Earth Tube Systerm
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Comparison of Energy consumption and Temperature difference by Shading in different seasons
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Comparison of Energy consumption and Temperature difference by Solar chimney in different seasons
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Comparison of Energy consumption and Temperature difference by Natural ventilation in different seasons
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Comparison of Energy consumption and Temperature difference by Earth tube Fan in different seasons
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