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Prediction of Air Exchange Performance of an Air Purifier by Installation
Location using Artificial Neural Network

Na Kyong Kim', Dong Hee Kang and Hyun Wook Kang'

Abstract Air purifiers can be placed where the air cleaning is required, making it easy to manage indoor
air quality. The position of the air purifier affects the indoor airflow pattern, resulting in different air
cleaning efficiency. Many efforts and strategies have been examined through numerical simulations and
experiments to find the proper location of the air purifier, but problems still remain due to the various
geometrical indoor spaces and arrangements. Herein, we develop an artificial intelligence model to
predict the performance of an air purifier depending on the installation location. To obtain the training
data, numerical simulations were performed on the different locations of the air purifiers and airflow
patterns. The trained artificial intelligence model predicted the air exchange performance depending on
the installation location of the air purifier with a prediction accuracy of 92%.

Key Words : Artificial intelligence (21-3-%]°5), Deep learning (H21'd), Air purifier (3-7]1733}7]),
Indoor air quality (2W&7]2), Age of air (37]11%)
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Fig. 1. Schematic diagram of the computational
domain and boundary conditions of a room with
an air purifier
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Fig. 2. Schematic diagram of the artificial neural
network model
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Fig. 3. Schematic diagram of (a) the location of
an air purifier and (b) the projection area
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Fig. 4. Distribution of velocity fields for (a-1) A,
(a-2) B, (a-3) C locations of the air purifier.
Distribution of the age of air fields for (b-1) A,
(b-2) B, (b-3) C locations of the air purifier.
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Fig. 5. Comparison of predicted values and
simulated values of the air exchange performance
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Fig. 7. Distribution of velocity fields for the
location with (a-1) lowest and (a-2) highest air
exchange efficiency in Z-shaped rooms.
Distribution of the age of air fields for the
location with (b-1) lowest and (b-2) highest air
exchange efficiency in Z-shaped rooms.
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Fig. 8. Distribution of velocity fields for the
location with (a-1) lowest and (a-2) highest air
exchange efficiency in L-shaped rooms.
Distribution of the age of air fields for the
location with (b-1) lowest and (b-2) highest air
exchange efficiency in L-shaped rooms.
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