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Field Survey on the Design and Operation of Mechanical Ventilation System for
Houses in Akita Prefecture
Report from Four Designers and Measurements in Two Houses

Rie Takaki’, Shin-ichi Matsumoto®, Kenichi Hasegawa', Hayato Hosobuchi*

! Department of Architecture and Environment Systems, Faculty of Systems Science and Technology, Akita Prefectural University

Installation of a mechanical ventilation system in new houses has been required since 2003 to prevent sick house/building
syndrome. During the 10 years since this mandate, various systems have been installed in houses to accommodate the design
type. However, low ventilation rates and decrease in the airflow rate due to lack of ventilation system maintenance have been
reported in previous studies. Particularly in cold, snowy regions with strong winds such as Akita Prefecture, many insulated
and air-tight houses have been constructed. Such structures carry a high possibility of indoor air pollution and condensation
due to the lack of ventilation. Therefore, a field survey on the design and operation of mechanical ventilation systems for
houses in Akita Prefecture has been conducted in the present study. Four designers participating in the study reported that
many designers adopted a forced supply and exhaust system to reduce heat loss in winter and to maintain a good balance
between the rates of supply and exhaust airflow. To enhance the resistance to wind of natural air supply openings in regions
with strong wind, some designers adopted an outdoor hood with high wind resistance and installed air supply openings inside
the vent layer in the exterior wall. Measurements in two houses revealed that closing the ventilation openings and changing
the operation mode in winter reduces the ventilation rate. Moreover, a decrease in the supply airflow rate of the forced exhaust
system, a low ventilation rate, an increase in CO2 concentration caused by the shutdown of the ventilation system in the

middle of the season, and a decrease in the ventilation rate caused by a lack of maintenance were detected.

Keywords: house ventilation, ventilation rate, maintenance, cold region, measurement, report
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