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CFD Analysis of Air Supply and Exhaust Characteristics
to Prevent Indoor Spread of COVID-19
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Abstract : The outbreak of COVID-19 still seriously affects our daily lives despite the actions with
governmental level to prevent the situation from getting worse. Among various infection routes of
COVID-19, airborne spread needs to be carefully handled in the perspective of HVAC. In particular,
cluster infection in multi-use facilities which unspecified number of people use is now the big issue. One
of the most simple solution is to dilute virus pollution through the proper ventilation. Therefore, this study
analyzes the effect of the location of diffusers and the ventilation rate on the indoor air distribution in the
large space through a numerical method. The results show that the zigzag arrangement was the most

suitable for ventilation because of its high average and minimum air velocity.
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Fig. 1 Arrangement of supply and exhaust diffusers

in four cases
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Table 1 Parameter of simulation

Parameter Value Unit

Floor area 104.42 m?

Room volume 263.14 m’

Standard ventilation rate 6 ACH

Number of supply diffusers 4 EA

Number of return diffusers 4 EA
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Fig. 2 Velocity contour of straight supply and

exhaust arrangement (XZ plane)
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Fig. 3 Velocity contour of end supply and exhaust

arrangement (XZ plane)
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Fig. 4 Velocity contour of zigzag supply and exhaust

arrangement (XZ plane)
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Fig. 5 Velocity contour of center supply and exhaust

arrangement (XZ plane)
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Fig. 10 Velocity contour of zigzag arrangement with
6 diffusers (XZ plane)
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Fig. 11 Air flow vector described on YZ (at X=3 m)
plane of zigzag type arrangement with 6
diffusers

Fig. 12 Air flow vector described on YZ (at X=6 m)
plane of zigzag type arrangement with 6
diffusers
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