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Study on Measurement Method of Ventilation in Rooms Using
Carbon Dioxide Produced by Occupants

Tsuyoshi YORIMITSU
Abstract

Indoor temperature, humidity, air cleanliness and illuminance are the factors directly affecting
occupants. Air cleanliness is especially affected by ventilation in buildings. The carbon dioxide
concentration of 1000 ppm or less is often used as a standard concentration of pollutants in designing
concerning the ventilation of buildings. (shown in the "Law for securing sanitary environment in
buildings".) There are several laws related to ventilation, but the ventilation rate isn't required to verify.

Carbon dioxide included in exhaled breath is often used as a tracer gas when estimation of
ventilation aspect in buildings with occupants is performed. Indoor carbon dioxide concentration is
also adopted evaluation of ventilation commonly. It is needed for these investigations to grasp
occupants’ carbon dioxide production rate accurately.

A purpose of this study is grasping the uncertainties of the ventilation property measurement and
the ventilation rate measurement. The uncertainties of both steady and non-steady conditions are
calculated. The accuracy of estimation methods of occupants’ carbon dioxide production rate and
occupants’ metabolic rate are confirmed.

In the estimation method of improvement concerning to the calculation for Met value and the carbon
dioxide production rate, the accuracy is confirmed from the result of subject experiments. The
combination of the Met value estimation methods and the carbon dioxide production rate estimation
methods are examined. The estimation accuracy is improved by using measurement values of the
triaxial accelerometers or the literature values (ASHRAE) as the Met value estimation method, when
using the estimation equation or the ASTM equation.

The uncertainties of the ventilation property measurement and the ventilation rate measurement in
steady condition, are calculated from the law of propagation of uncertainty. The uncertainty of the
non-steady conditions is calculated by the Monte Carlo method. As a result, it confirmed that the
uncertainty of the ventilation rate measurement is about 20% and the ventilation property measurement
about 10%. It is also confirmed that the uncertainties of the ventilation rate measurement and the
ventilation property measurement, can be estimated by using the measurement values of triaxial

accelerometers and the literature values.



