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/ Research Theme \

Improvement of ventilation efficiency by optimal planning of natural ventilation pathways
using wind catchers and its application to countermeasures against infectious spread

Representative Researcher (Affiliation)
Motoya HAYASHI (Hokkaido University)

Summary * Figures

In this study, we aimed to prevent domestic infections by setting up an isolation room with
negative pressure in a house, and measured the amount of aerosol leakage when opening and
closing the door under various room pressure and temperature conditions in an artificial
climate room. In addition, the amount of aerosol leakage was measured when the front room
was set up with a vinyl curtain in an actual house.

In the artificial climate chamber, the experiment was conducted under the condition that
the temperature difference and the pressure difference between the rooms were generated in
order to suppress the amount of aerosol leakage from the door. Experimental results show
that the outflow of aerosols is large when there is a temperature difference between the
chambers, and leakage cannot be prevented by maintaining a negative pressure in the
antechamber. It was confirmed that the differential pressure between rooms is effective in
preventing aerosol leakage when the door is closed. It was considered necessary to use a
different method.

Experimental results in a house confirmed that aerosol leakage was prevented when the
door was closed by creating a negative pressure. Furthermore, it was also found that the
amount of aerosol leakage caused by people coming in and out was reduced by providing a
front room with a vinyl curtain. However, in the pattern of people coming in and out, a small
amount of aerosol leakage is observed, and it is necessary to take measures to reduce the
aerosol concentration in the negative pressure zone, such as installing an air purifier in the
antechamber and negative pressure room.

<Negative Pressure > <Not Negative Pressure>
(2Single Curtain+ 2 F Exhaust (3Reference Case
Fun+ Ventilation Fun (Weak) (Only Minimum Ventilation)

400

100

w
g
E
E

7

g

§ os

21
al, |
e

ﬁ

_ 5 53 Room3
300 ,
300 o o7,
52 51
200 Roomé

00

[counts/cm3.

o
S

Aerosol Concentration
counts/cm3
N}
IS}
1S)
]
Aerosol Concentration

Lcounts/cm3]

Aerosol Concentration

0 )

”7:1)?%'«':”[1 17:11 17:12 M‘“ 6 6 :13
Aerosol Door Opening/Closing Aerosol Door Opening/Closing
Generation + Passing Generation + Passing

K Fig. Amount of aerosol leakage under door open/close conditions /




