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Evaluation of VVentilation Performance for Multi Zone
Using Carbon Dioxide Included in Exhaled Breath
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Abstract

The purpose of this study is to evaluate of ventilation performance for multi zone using carbon
dioxide included in Exhaled breath. In buildings, rooms are connected complexly via openings such
as doors or cracks. Hence, the transferred airflow rates from other rooms to target room cannot be
ignored to estimate venntilation. Therefore, the ventilation performance evaluation of multi zone is
important.

Carbon dioxide included in exhaled breath is often used as a tracer gas when estimation of
ventilation aspect in buildings with occupants is performed. Carbon dioxide produced by occupants
is the key for the estimation. JIS A 1406 and ASTM D6245-12 refer personal carbon dioxide
production rate. However The JIS does not take into account personal attribute like as body height
and weight. On the other hand, ASTM does not take into account gender difference and based on
average westerner adult data. Hence, based on Japanese subjects’ exhaled breath data obtained by
using Douglas bag method with approximately total 170 points, equations for recent Japanese CO,
production rate are developed in this study. Moreover, the equation is tested in single zone with
occupants aiming at accuracy testing. The results can allow predicting more correct carbon dioxide
concentration produced by occupants’, exhaled breath in single zone compared with the standards.

The ventilation performance evaluation of multi zone by “SRF” index. Supply Rate Fulfilment
(SRF) is used as the whole room ventilation performance index in this study. SRF was adjusted to
sue carbon dioxide Ventilation performance evaluation simulations intended for ventilation systems
of multi zone are performed. Also, the ventilation performance evaluation is tested in multi zone
with occupants aiming at accuracy testing. The results can allow predicting more correct carbon
dioxide concentration produced by occupants’, exhaled breath in multi zone compared with the
standards. Hence, the ventilation performance evaluation of multi zone with SRF also can be

performed more correct.
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