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Analysis of Ventilation Rates in Residential Buildings
using a Multizone Network Model

Ji-Hyoung Cha, H. Han’, C. H. Park™, Y. H. Kim"*, C. 1. Paik®

ABSTRACT: The supply outdoor airflow rates are calculated and analyzed using a
multizone network model in a high-rise residential apartment. The system parameters
include parameters related to weather conditions, building conditions, operation conditions,
and facility conditions. Simulations are conducted according to the method of design of
experiments and analysis of variance is conducted to investigate the effects of parameters on
ventilation rate. A correlation equation is derived to predict ventilation rates of the building

depending on the various parameters.
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Fig. 1 Concept of multizone model showing
nodal points and interface resistance
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Fig. 3 Sketch pad for multizone model
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Fig. 4 A linear graph of factors for reciprocal
action

Table. 1 Levels of factors.
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Fig. 5 Contribution ratio of factors.
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Fig. 6 Ventilation rates with respect to
mechanical ventilation rates.
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Fig. 7 Estimated ventilation rates with respect
to mechanical ventilation according to
the correlation equation.
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Fig. 9 Distributions of ventilation rates with
respect to floor levels.
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Fig. 10 Wind velocity and air temperature

on an hourly basis in a day.
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Fig. 11 Hourly variations of ventilation rates.
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Fig. 12 COz concentration distributions by
airflow between levels.
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