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Study No.9720

RESEARCH AND DEVELOPMENT OF A PASSIVE
SOLAR HOUSE WITH AIRFLOW SYSTEM IN BRICK
WALLS

Ch. Toshiyuki Watanabe
mem. Tetsuo Hayashi Yuji Ryu
Yasunori Akashi
[SYNOPSIS]

The objective of this study is to research and develop a
passive solar house with an airflow system in brick walls.
First, we conducted the investigation on indoor thermal
environment of an imported brick house and pointed out a
few problems of a traditional brick house in the summer
season. Second, we examined the influence of the difference
between wooden and brick walls upon the indoor thermal
environment and the air-conditioning loads of a one-storied
house with two rooms. As a result, some guidelines were
shown on the moisture prevention for thermal insulated brick
walls. Third, we simulated the air-conditioning load of a
passive solar house with Trombe’s wall and an air-circulation
system. In accordance with this simulation, we built a test
house with these suggested systems and measured thermal
performance of this house under cold and hot weather
conditions. Finally, we designed a prototype of a passive
brick house with solar greenhouse and airflow wall system
and studied how to make a comfortable and energy saving
house.

The results of this study are as follows.

(1) The room temperature of the imported brick house was
too high to be comfortable from the noon ftill the evening.
And, there was no condensation on the back of the
plasterboards.

(2) It is important that we secure the hollow spaces in the
walls and no moisture-proof films on the back of the plaster
boards not to be caused the damages by humidity in the
insulating brick walls.

(3) The room temperature of the Passive Solar House with
the Airflow System in Brick Walls was about 10 degrees
higher than the outdoor temperature and hard to lower at
night in winter. To take in an outside air helped heat
emissions in summer.

(4) The simulations from the experimental building proved
that the Passive Solar House with Airflow System in Brick
Walls made an indoor thermal environment much better and
that the load of the air-conditioning could be cut down.

(5) The brick house is effective to make the indoor thermal
environment better in winter, but it is necessary to shield
direct sunlight and emit the heat and to promote the draft by
day and night. The test house was built by dry masonry
building construction system so there were a lot of infiltration
between the bricks. To make the brick walls more airtight is
indispensable to control the flow of air.
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