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Abstract

Regular maintenance, such as the cleaning of filters, is important for the efficient
operation of domestic ventilation systems. That is because air flow rate of domestic
ventilation systems may decrease if regular maintenance isn’t carried out. However,
most residents are unaware of the necessity for maintenance of ventilation systems, and
In some previous investigations, some houses that have shortness of ventilation air flow
rate in operating term are actually confirmed.

In this study, for the purpose of proposing a performance evaluation method of domestic
ventilation systems in operating term, analysis of effect of a decrease in air flow rate of
ventilation systems due to lack of maintenance on ventilation performance and energy
saving performance are performed and these results are evaluated. Furthermore,
measurement experiments and field measurement as investigation on maintainability
evaluation of domestic ventilation systems are conducted.

An air flow rate decrease model for calculation of the performance evaluation is
proposed and analyzed real measurement results and specification values. Then,
ventilation aspect estimating the actual condition utilizing CO: included in exhaled
breath of residents as index is calculated by using the air flow rate decrease model and
equations for recent Japanese CO: production rate included in exhaled breath
developed in previous studies to confirm effect of the air flow rate decrease on the air
quality. In energy saving performance evaluation, effect of cleaning of ventilation
systems on specific fun power is modeled with reference to the air flow rate decrease
model and real measurement results. Total primary energy consumption of heating,
cooling and ventilation is calculated by a computational program to consider heating
and cooling load due to ventilation. In maintainability evaluation, amount of activities
of maintenances required for ventilation systems are quantified based on the energy
equivalent and the metabolic rate by measurement experiments and field measurement.
Finally, the comprehensive evaluation is made by combining the performance
evaluation and the maintainability evaluation.

As these results, performance characteristics and suitable operation methods
considering maintainability in operating term for balanced ventilation systems with
heat recovery and mechanical exhaust only ventilation systems as typical whole house

ventilation are shown.



