
ɶ ˁh ˍʰ˄ˈʹˋʹ ˍˇˎ ˍˊˈˉˇˎ ˃ʶˍʱʵˇˋʹˌ ˍˇˎ {!w{-COV2 
ˁʰʽ ʹ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʺ ˍˇˎ ˃ʷˋʰ ʰˉˈ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ 

˃ʶ˂ʷˍʹˌ ˍˇˎ ʰʶˊˇ˂ˏ˃ʰˍˇˌ 

ɼΦ ɳ˂ʶˎʻʶˊʽʱʵʹˌ1, ɳΦ ɲʽʰˉˇˏ˂ʹ1Σ ɼΦ ʅʽˇˏˍʰˌ2

1ɹ˄ˋˍʽˍˇˏˍˇ ʃˎˊʹ˄ʽˁ˗˄ ϧ ʄʰʵʽˇ˂ˇʴʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄ ϧ ʆʶ˔˄ˇ˂ˇʴʾʰˌΣ ɳ˄ʷˊʴʶʽʰˌ ϧ ɮˋ˒ʱ˂ʶʽʰˌΣ ɳɼɳʊɳ ɲʹ˃ˈˁˊʽˍˇˌ
2ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ ϧ ɾʹ˔ʰ˄ʽˁ˗˄ ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌ, ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɿˈˍʽʰˌ ɼʰ˂ʽ˒ˈˊ˄ʽʰˌΣ ɶΦʃΦɮΦ 

ȿɼɼɸɾɺɻʕ ȿʅɲɺʂʋɲ ɔʂɶʆɾɲʃ Ȼɶʂʀɼʆɽʓʅʊɾ
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ɳʽˋʰʴ˖ʴʺ

Å Mʷ˔ˊʽ ˋʺ˃ʶˊʰΣ ʹ ˉʰʴˁˈˋ˃ʽʰ ˉʰ˄ʵʹ˃ʾʰ /h±L5-мф ˉˇˎ ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ ˍˇ˄ ʽˈ {!w{-CoV-н ʶʾ˔ʶ ˖ˌ 
ʰˉˇˍʷ˂ʶˋ˃ʰ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ 139ʶˁʰˍˇ˃˃ˏˊʽʰ ʶˉʽʲʶʲʰʽ˖˃ʷ˄ʰ ˃ˇ˂ˎˋ˃ʷ˄ʰ ˁˊˇˏˋ˃ʰˍʰ ˁʰʽ 
ˉʶˊʽˋˋˈˍʶˊˇˎˌ ʰˉˈ 2.85ʶˁʰˍˇ˃˃ˏˊʽʰ̒ ʰ˄ʱˍˇˎˌ όʃʁʇ, 2021).

Å ɾʽʰ ʰˉˈ ˍʽˌ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʶˌ ʶˊ˖ˍʺˋʶʽˌ ˉˇˎ ʰˉʰˋ˔ˇ˂ˇˏ˄ ˍʹ˄ ʽʰˍˊʽˁʺ ˁˇʽ˄ˈˍʹˍʰ ʶʾ˄ʰʽ ʴʽʰˍʾ ʶʾ˄ʰʽ ˍˈˋˇ 
˃ʶˍʰʵˇˍʽˁˈˌ ˇ ʽˈˌΦ ʃ˗ˌ ʰˁˊʽʲ˗ˌ ʴʾ˄ʶˍʰʽ ʹ ˃ʶˍʱʵˇˋʺ̱ ˇˎΤ 

Å ʇˉʱˊ˔ˇˎ˄ ˇʽ ʱ˃ʶˋˇʽ ʺ ʷ˃˃ʶˋˇʽ ˍˊˈˉˇʽ Ϧʶˉʰ˒ʺˌηΣ ʵʹ˂ʰʵʺ ʷ˄ʰ ʱˍˇ˃ˇ ˄ʰ ʰʴʴʾ˅ʶʽ ˍˇ˄ ʶʰˎˍˈ ˍˇˎ ʷ˔ˇ˄ˍʰˌ 
ʰʴʴʾ˅ʶʽ ˃ʽʰ ˃ˇ˂ˎˋ˃ʷ˄ʹ ʰˉˈ ˍˇ˄ ʽˈ ʶˉʽ˒ʱ˄ʶʽʰΣ ʶʾˍʶ ʹ ʶˉʰ˒ʺ ʰˉˈ ʱˍˇ˃ˇ ˋʶ ʱˍˇ˃ˇ ˃ʶˍʰ˅ˏ ˒ˇˊʷ˖˄ ˁʰʽ ˎʴʽ˗˄
ʰˍˈ˃˖˄Φ 

Å ɶ ˂ʽʴˈˍʶˊˇ ˉˊˇ˒ʰ˄ʺˌ ʰʶˊˇ˃ʶˍʰ˒ʶˊˈ˃ʶ˄ʹ ˃ʶˍʱʵˇˋʹ(airborne transmission)˃ˉˇˊʶʾ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ 
˃ʶ ɻˏˇ ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ ˍˊˈˉˇˎˌ ˁʰʽ ʵʶ˄ ʰˉʰʽˍʶʾ ˒ˎˋʽˁʺ ʶˉʰ˒ʺ ˃ʶˍʰ˅ˏ ˃ˇ˂ˎˋ˃ʷ˄˖˄ ˁʰʽ ʶˎˉʰʻ˗˄ ʰˍˈ˃˖˄Φ 
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ɮʶˊˇ˃ʶˍʰ˒ʶˊˈ˃ʶ˄ʹ ˃ʶˍʱʵˇˋʹ

Å ɼʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ʶ˄ˈˌ ˒ˍʰˊ˄ʾˋ˃ʰˍˇˌ ʺ ʲʺ˔ʰΣ ʴʾ˄ʶˍʰʽ ζ˕ʶˁʰˋ˃ˈˌ 
ˋˍʰʴˇ˄ʽʵʾ˖˄η ˋˎ˄ʺʻ˖ˌ ˃ʶ ʵʽʱ˃ʶˍˊˇ ˃ʶʴʰ˂ˏˍʶˊʹ ˍ˖˄ р ˃Ƴ 
ʶˁˉʶ˃ˉˈ˃ʶ˄ʰ ˃ʷˋ˖ ˍʹˌ ʶˁˉ˄ˇʺˌ ʰˉˈ ʷ˄ʰ ˃ˇ˂ˎˋ˃ʶ˄ˇ ˁˊˇˏˋ˃ʰ ˋʶ 
ʷ˄ ʰ ʱ˂˂ˇ ʱˍˇ˃ˇ.

Å ɴ˄ʰ ʱˍˇ˃ˇ ʶˉʾˋʹˌ ˃ˉˇˊʶʾ ˄ʰ ʶʽˋˉ˄ʶˏˋʶʽ ˃ʽˁˊˇˋˁˇˉʽˁʱ ˋ˖˃ʰˍʾʵʽʰ 
ʰʶˊˇ˂ˏ˃ʰˍˇˌ ˉˇˎ ʰˉˇˍʶ˂ˇˏ˄ˍʰʽ ʰˉˈ ˍʰ ˋˍʶˊʶʱ ˁʰˍʱ˂ˇʽˉʰ 
ˋˎˋˍʰˍʽˁʱ ˍ˖˄ ʶ˅ʰˍ˃ʽˋ˃ʷ˄˖˄ ˋˍʰʴˇ˄ʽʵʾ˖˄ ˒ˍʰˊ˄ʾˋ˃ʰˍˇˌ ʺ ʲʺ˔ʰ, 
ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ʰˊˁʶˍʱ ˃ʽˁˊʱ όғр ˃m) ˁ ʰʽ ˃ˉˇˊˇˏ˄˄ʰ 
ˉʰˊʰ˃ʶʾ˄ˇˎ˄ ˋˍˇ˄ ʰʷˊʰ ʴʽʰ ˗ˊʶˌ.

Åɶ ̄ʶˊʽˋˋˈˍʶˊʹ ʷˊʶˎ˄ʰ ʴʽʰ ˍʽˌ ʰʶˊˇ˃ʶˍʰ˒ʶˊˈ˃ʶ˄ʶˌ ʰˋʻʷ˄ʶʽʶˌ ˉˊʽ˄ ʰˉˈ ˍʹ˄ ˍˊʷ˔ˇˎˋʰ ˉʰ˄ʵʹ˃ʾʰ ʶʾ˔ʶ 
ʶˉʽˁʶ˄ˍˊ˖ʻʶʾ ˋʶ ζʲʾʰʽʰη ˒ʰʽ˄ˈ˃ʶ˄ʰ ʶˁˉ˄ˇʺˌΣ ˈˉ˖ˌ ˍˇ ˒ˍʷˊ˄ʽˋ˃ʰ ˁʰʽ ˇ ʲʺ˔ʰˌ όˉΦ˔Φ [ƛƴŘǎƭŜȅ Ŝǘ ŀƭΦ нлмоΤ 
Bourouiba, et al 2014). ɽʽʴˈˍʶˊʹ ˉˊˇˋˇ˔ʺ ʷ˔ʶʽ ʵˇʻʶʾ ˋˍʹ ˃ʶˍʱʵˇˋʹ ʰʶˊˇ˂ˏ˃ʰˍˇˌ όaerosol), h ˂˂ʱ ˎˉʱˊ˔ˇˎ˄ 
ˋʹ˃ʰ˄ˍʽˁˇʾ ˂ˈʴˇʽ ˄ʰ ˎˉˇ˕ʽʰʸˈ˃ʰˋˍʶ  ˈˍʽ ʰˎˍˈˌ ˇ ˍˊˈˉˇˌ ˃ʶˍʱʵˇˋʹˌ ˉʰʾʸʶʽ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍʹ˄ 
ˎ˕ʹ˂ʺ ˃ʶˍʰʵˇˍʽˁˈˍʹˍʰ ˍ́ C̩OVID-19, ˂ ˈʴ˖ ˍˇˎ ˃ʽˁˊˇˏ ˃ʶʴʷʻˇˎˌ ˍ˖˄ ʰʶˊˇ˂ˎ˃ʱˍ˖˄ ˁʰʽ ˍʹˌ ʵˎ˄ʰˍˈˍʹˍʰ 
ˍˇˎˌ ˄ʰ ˉʰˊʰ˃ʶʾ˄ˇˎ˄ ˋˍˇ˄ ʰʷˊʰ ʰˊˁʶˍʷˌ ˗ˊʶˌ. 
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ɮʶˊˇ˃ʶˍʰ˒ʶˊˈ˃ʶ˄ʹ ˃ʶˍʱʵˇˋʹ

ü ɮ˂˂ʱ ʶʱ˄ ˍʰ ˉˊˇ-ʺ ʰˋˎ˃ˉˍ˖˃ʰˍʽˁʱ ˃ˇ˂ˎˋ˃ʷ˄ʰ ʱˍˇ˃ʰʵʶ˄ ˒ˍʶˊ˄ʾʸˇ˄ˍʰʽ ʺ ʲʺ˔ˇˎ˄Σ ˉ˗ˌ ˉʰˊʱʴˇˎ˄ 
ʰʶˊˇʸˈ˂(ʰʶˊˇ˂ˏ˃ʰˍʰύ; 

ÅOʽ ɦ˄ ʻˊ˖ˉˇʽˉʰˊʱʴˇˎ˄ ˃ʶʴʱ˂ʶˌ ˉˇˋˈˍʹˍʶˌ ˋ˖˃ʰˍʽʵʾ˖˄ ˁʱˍ˖ ˍ˖˄ р ˃Ƴ ˁʰʻ˗ˌ ʰ˄ʰˉ˄ʷˇˎ˄ ˁʰʽ ˃ʽ˂ˇˏ˄Φ  

4

ɲʶʵˇ˃ʷ˄ʰ ʰˉˈ 15
ʶˉʰʴʴʶ˂˃ʰˍʾʶˌ ˂ˎˊʽˁˇˏˌ 

ˍˊʰʴˇˎʵʽˋˍʷˌ



ɮʶˊˇ˃ʶˍʰ˒ʶˊˈ˃ʶ˄ʹ ˃ʶˍʱʵˇˋʹ

Åɮˎˍʱ ˍʰ ʶˁˉ˄ʶˈ˃ʶ˄ʰ ˋ˖˃ʰˍʾʵʽʰ ʷ˔ˇˎ˄ ˍˎˉʽˁʱʵʽʱ˃ʶˍˊˇ ˉʶˊʾˉˇˎ м ˃mʹ ˃ʽˁˊˈˍʶˊʹΣ ˁʰʽ ʶˉˇ˃ʷ˄˖ˌ ʶʾ˄ʰʽ 
ʰˈˊʰˍʰ ˃ʶ ʴˎ˃˄ˈ ˃ʱˍʽΦ 

Åɮˁˈ˃ʰ ˁʰʽ ˍʰ ˃ʶʴʰ˂ˏˍʶˊʰ ˋ˖˃ʰˍʾʵʽʰ ˉˇˎ ˉʰˊʱʴˇ˄ˍʰʽ ʰˉˈ ˍˇ˄ ʲʺ˔ʰ ˁʰʽ ˍˇ ˒ˍʷˊ˄ʽˋ˃ʰ  ʶʾˍʶ ˉʷ˒ˍˇˎ˄ ˋˍˇ 
ʷʵʰ˒ˇˌ ˂ˈʴ˖ ʲʰˊˏˍʹˍʰˌ ˃ʷˋʰ ˋʶ ˂ʾʴʰ ʵʶˎˍʶˊˈ˂ʶˉˍʰΣ ʶʾˍʶ ʶ˅ʰˍ˃ʾʸˇ˄ˍʰʽ ˋʶ ˉˇ˂ˏ ˃ʽˁˊˈˍʶˊʰ ˃ʶʴʷʻʹΣ ˋˍʹ˄ 
ˉʶˊʽˇ˔ʺ ˍˇˎ м ˃ʽˁˊˇ˃ʷˍˊˇˎ ʺ ˂ʽʴˈˍʶˊˇΣ ˁʰʽ ˃ʷ˄ˇˎ˄ ˋˍˇ˄ ʰʷˊʰ ˉˇ˂˂ʷˌ ˗ˊʶˌ.  
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ɮʶˊˇ˃ʶˍʰ˒ʶˊˈ˃ʶ˄ʹ ˃ʶˍʱʵˇˋʹ

Åɮˎˍʱ ˍʰ ˃ʽˁˊˈˍʶˊʰ ˋ˖˃ʰˍʾʵʽʰ ˍʰ˅ʽʵʶˏˇˎ˄ 
ʶ˂ʶˏʻʶˊʰ ˋˍˇ˄ ʰʷˊʰ ˁʰʽ ˃ʶˍʰ˒ʷˊˇˎ˄ ˍˇ ʽˇʴʶ˄ʷˌ 
ˍˇˎˌ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ  ʶˁʰˍˇ˄ˍʱʵʶˌ ˃ʷˍˊʰ ʰˉˈ ˍˇ 
ˋʹ˃ʶʾˇ ʶˁˉˇ˃ˉʺˌ ˍˇˎˌΦ

6

Morawskaet al., 2020

dp (um) Stopping Distance (cm)
0.1 6.17E-05
0.5 1.54E-03

1 6.17E-03
5 0.15

10 0.61
20 2.47
50 15.4

100 61.7

200 247

dp (um) Time (seconds) Time (hours)
0.1 6.61E+06 1.83E+03
0.5 2.64E+05 7.34E+01
1 6610 1.83E+01
5 2640 7.34E-01
10 661 1.83E-01
20 165 4.59E-02
50 26.4 7.34E-03
100 6.61 1.83E-03
200 1.65 4.59E-04

ʃˈˋˇ ˔ˊˈ˄ˇ ˃ˉˇˊˇˏ˄ ˄ʰ ˉʰˊʰ˃ʶʾ˄ˇˎ˄ ˋˍˇ˄ ʰʷˊʰ;

ʃˈò˃ʰˁˊʽʱ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˁˍˇ˅ʶˎʻˇˏ˄ ˍʰ 
ˋ˖˃ʰˍʾʵʽʰ ˉʰˊʰʴˈ˃ʶ˄ʰ ʰˉˈ ʲʺ˔ʰ ʺ ˒ˍʷˊ˄ʽˋ˃ʰΤ 



ʆʽ˃ ˉˇˊˇˏ˃ʶ˂ˇʽˉˈ˄˄ʰˁ ʱ˄ˇˎ˃ʶʰˉˇˎˋʾʰʶ˄ˈˌh̄ ˇˍʶ˂ʶˋ˃ʰˍʽˁˇˏˁʰʽʁˎˊʷ˖ˌ
ʵʽʰʻʷˋʽ˃ˇˎʶ˃ʲˇ˂ʾˇˎʴʽʰ̱́ ˄hˏ ˅ʹˋʹˍʹˌ̄́ ˇˋˍʰˋʾʰˌˍˇˎˁˇʽ˄ˇˏʰˉˈ̱ʹ˃ ˈ˂ˎ˄ˋʹ
Covid-19;

ʃʰˊʰʵˇˋʽʰˁʺ ˉˎ ˊʰ˃ʾʵʰ ˃ʷˍˊ˖˄ ʶ˂ʷʴ˔ˇˎ ˃ˈ˂ˎ˄ˋʹˌΣ US Centers for Disease 
Control (CDC, 2015).

ʃʶˊʽˋˋˈˍʶˊˇ  
ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ 

ɽʽʴˈˍʶˊˇ   
ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ 
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https://www.sciencedirect.com/science/article/pii/S0160412020317876#b0045


ɮˉˈʵˇˋʹ ˒ʽ˂ˍˊʰˊʾˋ˃ʰˍˇˌ ʰʶˊˇ˂ˏ˃ʰˍˇˌ όˋ˖˃ʰˍʽʵʾ˖˄ύ 
ʰˉˈ ˍˎˉʽˁʷˌ ˃ʱˋˁʶˌ ˉˊˇˋ˗ˉˇˎ 8

ɴ˄ʰ ʰˉ˂ˈ ˁʁ˄ˈ н҈ ˃ʶˍʰ˅ˏ ˃ʱˋˁʰˌ ˁʰʽ 
ˉˊˇˋ˗ˉˇˎ ˃ʶʽ˗˄ʶʽ ˍʹ˄ 
ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍʹˌ ˃ʱˋˁʰˌ ˋʶ 
˂ʽʴˈˍʶˊˇ ʰˉˈ ол҈ 



ɶ ˋʹ˃ʰˋʾʰ ˍˇˎ ʶ˅ʰʶˊʽˋ˃ˇˏ ˁʰʽ ˁʰʻʰˊʽˋ˃ˇˏh ʷˊʰ ʶˋ˖ˍʶˊʽˁ˗˄ ˔˗ˊ˖˄

ɱʽʰ ˁʱʻʶ ʶˋ˖ˍʶˊʽˁˈ ʰˍ˃ˇˋ˒ʰʽˊʽˁˈ ˊˏˉˇΣ ˇ ˊˎʻ˃ˈˌ ˃ʶʾ˖ˋʹˌ ˍʹˌ ˋˎʴˁʷ˄ˍˊ˖ˋʺˌ ˍˇˎ 
ʰˉˈ ˃ʽʰ ʰˊ˔ʽˁʺ ˍʽ˃ʺ Cin(0) ʁ ʽ˄ʰʽ: 

Cin(0) Cin(t)= Cin(0)* exp (-(AER+K) *t)

ʄˇʺ ɳ˅ʰʶˊʽˋ˃ˇˏ ʰ˄ʱ ʎˊʰ
AER = Air Exchange Rate = 

ʂʴˁˇˌ ɳˋ˖ˍʶˊʽˁˇˏ ʋ˗ˊˇˎ

AER (hr-1) ʁ ʾ˄ʰʽ ʶˉʾˋʹˌ ˇ ʰ˄ˍʾˋˍˊˇ˒ˇˌ ˔ˊˈ˄ˇˌ ˉʰˊʰ˃ˇ˄ʺˌ ʶ˄ˈˌ ˊˏˉˇˎ ˋʶ ʶˋ˖ˍʶˊʽˁˇˏˌ 
˔˗ˊˇˎˌ όɮɳR ̀ ˎ˄ʺʻ˖ˌ1 - 2 hr-1)

Time, t

Indoor 
Concentration
Cin K ~ 0.3 - 0.5 (in hr-1)
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K = 0,5 h-1

Series1

Series2

Series3

Series4

Cin/Cin (0)

Time  (in minutes)

AER=0, K=0.5

AER=2, K=0.5

AER=3, K=0.5

AER=5, K=0.5

ʆˎˉʽˁʷˌ ˍʽ˃ʷˌ 
AER ~ 1 to 2 
(max) hr-1
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üɾʶˍʱ ˍʹ˄ рʹʹ˃ʷ́ ʰ h̄ ˇ˃ˈ˄˖ˋʹˌ ˋˍʽˌ 
ˁʰ˃ˉʾ˄ʶˌ̫̝ˇˎ˄ʁˁʵʹ˂˖ʻʶʾ̄ ʽʰ ʰ́ ˁʶˍʱ
ˉʁ ˊʽˋˍʰˍʽˁʱɹ ʽʰ ˄ʰ ˁˎˁ˂ˇ˒ˇˊʶʾ̫˄ʰ 
ʽˁh̍˄ ʽʽˁˈ˒ ˇˊˍʾ̌  ̱̀ ˇˁ˂ ʶʽˋˍˈ ̀ˏ ˋˍʹ˃ʰ 
ʶ˅ʰʶˊʽˋ˃ˇˏΦ
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ʋ˖ˊʾˌ ˃ʷˍˊʰ ʵʽʰ˔ʶʾˊʽ̀ ʹˌ ʰʷˊʰ

ɆŰŬɔɞɜɑŭɘŬ ɛŮ ɘɘəɧ 

űɞɟŰɑɞ

ˋˍʰʴˈ˄ʶˌ 
ʰʶˊˈ˂ˎ˃ʰ ˋʶ 
˃ʽˁˊˇˋˍʰʴˇ˄ʾʵʽʰ

Morawskaet al, 2020
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ʊˇˊʹˍˈˌ ˁʰʻʰˊʽˋˍʺˌ ʰʷˊʰ

ȷŮɟɧɚɡɛŬ ɛŮ ɘɘəɧ űɞɟŰɑɞ

ɳ˅ʰʶˊʽˋ˃ˈˌ

ɳ˅ʰʶˊʽˋ˃ˈˌ ˁʰʽ 
˒ʽ˂ˍˊʱˊʽˋ˃ʰκ 
ʰˉˇˋˍʶʾˊ˖ˋʹ

ɮˏ˅ʹˋʹ ˄˖ˉˇˏ ʰʷˊʰ ʺ 
˒ʽ˂ˍˊʱˊʽˋ˃ʰ ʰ˄ʰˁˎˁ˂ˇ˒ˇˊʾʰˌ

Morawskaet al., 2020

Ҍ ɾʷˍˊʹˋʹ CO2

ʃˊˈˋʻʶˍʰ ˃ʷ̱ ˊʰ
ɽ
ʱ
˃
ˉ
ʰ

U
V
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Q Q

ɳˋ˖ˍʶˊʽˁˈˌ 
ʰʷˊʰˌ

ɳ˅˖ˍʶˊʽˁˈˌ ʰʷˊʰˌ

ɼʰʻʰˊʽˋˍʺˌ ʰʷˊʰ

ʅˏˋˍʹ˃ʰ 
ʰʶˊʽˋ˃ˇˏ

ɳ˄ʾˋ˔ˎˋʹˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ 
ʶ˅ʰʶˊʽˋ˃ˇˏ  ˃ʶ ˁʰʻʰˊʽˋˍʷˌ ʰʷˊʰ 

Pre-
filter

HEPA-
filterAir and

Particles 
in 

Activated 
Charcoal

ɮ˄ˍ˂ʾʰ ʹ 
ʰ˄ʶ˃ʽˋˍʺˊʰˌ

ɲʶ˄ ʶʾ˄ʰʽ ʽˇ˄ʽˋˍʷˌ!

ɶ ˁʰˊʵʽʱ ˍʹˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ ʶʾ˄ʰʽ ˍˇ 
HEPA filter(see next slide)

Q : ʄˇʺ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰˌ (m3/hr)
V: ̍ ʴˁˇˌ ʶˋ˖ˍʶˊʽˁˇˏ ˔˗ˊˇˎ όm3)
Q/V : very important parameter14



ɶ ʵʽʱ˃ʶˍˊˇˌ ʰ˄ʰ˒ˇˊʱ ˍ˖˄ 0.3 ҡƳ microns h ˄ˍ̱̀̔ ˇʽ˔ʶʾ ˋˍʹ ˔ʶʽˊˈˍʶˊʹ ˉʶˊʾˉˍ˖ˋʹ ˍ˖˄ 
ˉʽˇ ʵʽʶʽˋʵˎˍʽˁ˗˄ ˋ˖˃ʰˍʽʵʾ˖˄Φ ʆʰ ˃ʁ ʴʰ˂ˏˍʶˊʰ ʺ ˃ʽˁˊˈˍʶˊʰ ˋ˖˃ʰˍʾʵʽʰ ˉʰʴʽʵʶˏˇ˄ˍʰʽ 
˃ʶ ʰˁˈ˃ʰ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈʵˇˋʹ. 

ʃɶɱɶ: US EPA : https://www.epa.gov/indoor-air-quality-iaq/what-hepa-filter-1 

ʏʞ ʲʽʨʰʮʞHEPA ʩʭʬʮʬˀʪ
ʪʞʞʭʬʩʞʧʮˀʪʬʱʪ
ʰʬʱʨʺʳʦʯʰʬʪ ʰʬ99.97% h ʤʶ
ʯʧʿʪʤʶӅ ʠˀʮʤʶӅ ʩʬˀʳʨʞʶ ʧʞʦ
ʟʞʧʰʤʮʽʵʪ ʧʞʦ ʠʢʪʦʧʺʰʞ
ʞʦʵʮʬˀʩʢʪʞ ʯʵʩʞʰʽʡʦʞʩʢ
ʡʦʺʩʢʰʮʬ ҎӄґἁEӄ
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ɮɳR = 1.3 hr-1

ɮɳR =  2.5 hr-1

ɮɳR = 1.7hr-1
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