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Investigation on Ventilation Control of Buildings by Utilising

an Equation of Carbon Dioxide Production Rate Included in Exhaled Breath
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Abstract

For design of ventilation employed in buildings, carbon dioxide concentration is often used for
evaluation of indoor air quality. At this time, carbon dioxide concentration is defined as 2000ppm or
less in Building Standards Law of Japan. However, carbon dioxide concentration obtained in many
schools and offices exceed the standard level. On the other hand, the energy consumption of
buildings has been increasing year by year. Under such backgrounds, Demand Controlled Ventilation
(DCV) can be a solution for achieving both indoor air quality and energy conservation of ventilation
at the same time.

The purpose of this study is to propose a new controlling method for DCV by using an equation
for estimating a personal carbon dioxide production rate and to evaluate this method. The equation
for estimating a personal carbon dioxide production rate has been developed with Japanese subjects’
exhaled breath data obtained by using Douglas bag method with approximately total 170 points and
tested in single zone with occupants aiming at accuracy testing. Personal carbon dioxide production
rate can be calculated by using this equation with variables such as height & weight, gender, age,
and Mets. The Mets value was substituted with referring to the value of ASHRAE Handbook in the
former works. In this study, accuracy improvement of caluculating carbon dioxide production rate by
substituting Mets value using not the reference value of ASHRAE but a physical monitor is
executed.

From experimental results, a certain accuracy improvement of prediction of carbon dioxide
production rate and carbon dixiode concentration of mechanical ventilaited rooms are achieved.
Moreover, theoretical calculations of indoor air quality and energy conservation are handled. The
caluculaiton results show DCV with utilising the carbon dioxide production rate equation is

confiremed its superiority.





