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ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʄʆɼɽʃʀ ʇʈʆɹʆʆʊɹʆʈɸ  

ɼʀʉʇɽʈʉʅʓʍ ɺʆɿɼʋʐʅʓʍ ɿɸɻʈʗɿʅɽʅʀʁ 

ɿʘʨʠʧʦʚ ʐ.ʍ. 

ʂʘʟʘʥʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʀʥʩʪʠʪʫʪ 

ʵʢʦʣʦʛʠʠ ʠ ʛʝʦʛʨʘʬʠʠ, ʈʦʩʩʠʷ 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʨʝʛʠʦʥʘʣʴʥʳʤ ʧʨʦʙʣʝʤʘʤ  

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

2-4 ʦʢʪʷʙʨʷ 2012 ʛ.,ʂʘʟʘʥʴ, 
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ɸʵʨʦʟʦʣʴ ï ʘʵʨʦʜʠʩʧʝʨcʥʘʷ ʩʠʩʪʝʤʘ ʩ ʪʚʝʨʜʳʤʠ ʠʣʠ ʞʠʜʢʠʤʠ ʯʘʩʪʠʮʘʤʠ  

    ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ 1 ʥʤ -100 ʤʢʤ 

ɺʳʩʦʢʦʜʠʩʧʝʨʩʥʳʝ ʘʵʨʦʟʦʣʠ d<0.05-0.1ʤʢʤ (50-100 ʥʤ) 

ɻʨʫʙʦʜʠʩʧʝʨʩʥʳʝ ï d>1ʤʢʤ 

ʘ) ʩʧʦʨʘ ʨʘʩʪʝʥʠʡ (ʙʠʦʘʵʨʦʟʦʣʴ); ʙ) ʤʘʣʳʡ ʘʛʨʝʛʘʪ ʠʟ ʩʝʤʠ ʧʝʨʚʠʯʥʳʭ ʯʘʩʪʠʮ 

ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ; ʚ) ʢʨʫʧʥʳʡ ʨʳʭʣʳʡ ʘʛʨʝʛʘʪ ʧʝʨʚʠʯʥʳʭ ʯʘʩʪʠʮ; ʛ) 

ʬʨʘʢʪʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚʪʦʨʠʯʥʳʭ ʯʘʩʪʠʮ ʪʠʧʘ ʩʘʞʠ; ʜ) ʚʠʨʫʩ (ʙʠʦʘʵʨʦʟʦʣʴ); ʝ) ʢʨʫʧʥʘʷ 

ʪʚʝʨʜʘʷ ʯʘʩʪʠʮʘ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʜʠʩʧʝʨʛʘʮʠʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

J. of Aerosol Science 
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ʀʩʪʦʯʥʠʢʠ ʘʵʨʦʟʦʣʝʡ 

Smoke from forest fires 

 Sheremetyevo 2010 08 07 
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ɿʘʜʘʯʠ 
1. ʄʦʥʠʪʦʨʠʥʛ 
2. ɺʦʟʜʫʭʦʦʯʠʩʪʢʘ 
3. ʊʝʭʥʦʣʦʛʠʠ 

ɻʨʫʙʦʜʠʩʧʝʨʩʥʳʝ ʘʵʨʦʟʦʣʠ 

    ʀʥʝʨʮʠʷ 

    ʉʠʣʘ ʪʷʞʝʩʪʠ  

ɺʳʩʦʢʦʜʠʩʧʝʨʩʥʳʝ ʘʵʨʦʟʦʣʠ  

ɹʨʦʫʥʦʚʩʢʦʝ ʜʚʠʞʝʥʠʝ.  

ʌʦʨʝʪʠʯʝʩʢʠʝ ʩʠʣʳ (ʪʝʨʤʦʬʦʨʝʟ, 

ʜʠʬʬʫʟʠʦʬʦʨʝʟ, ʬʦʪʦʬʦʨʝʟ) 

ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʣʳ. 
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Å ɺɼʓʍɸɽʄɸʗ ʌʈɸʂʎʀʗ (INHALABLE FRACTION) - 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʩʝʭ ʚʟʚʝʰʝʥʥʳʭ ʚ ʚʦʟʜʫʭʝ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʝ 

ʚʜʳʭʘʶʪʩʷ ʯʝʨʝʟ ʥʦʩ ʠ ʨʦʪ.  ɺʜʳʭʘʝʤʘʷ ʬʨʘʢʮʠʷ ʟʘʚʠʩʠʪ ʦʪ 

ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʚʜʳʭʘʥʠʷ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ.  

ʩʪʘʥʜʘʨʪ ʀʉʆ 7708:1995 - ʂʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʠʮ ʧʦ ʬʨʘʢʮʠʷʤ ʩ ʫʯʝʪʦʤ 

ʚʣʠʷʥʠʷ ʥʘ ʟʜʦʨʦʚʴʝ  

ʀʉʆ- ʩʪʘʥʜʘʨʪʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ  

ʈɽʉʇʀʈɸɹɽʃʔʅɸʗ (ɼʓʍɸʊɽʃʔʅɸʗ) ʌʈɸʂʎʀʗ 

 (RESPIRABLE FRACTION)  -  

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʜʳʭʘʝʤʳʭ ʯʘʩʪʠʮ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʥʠʞʥʠʝ 

 ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ.  

ʊʆʈɸʂɸʃʔʅɸʗ ʌʈɸʂʎʀʗ (THORACIC FRACTION)  

- ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʜʳʭʘʝʤʳʭ ʯʘʩʪʠʮ, ʧʦʧʘʜʘʶʱʠʭ ʟʘ ʧʨʝʜʝʣʳ ʛʦʨʪʘʥʠ.  
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ʂʨʠʚʳʝ  ʚʜʳʭʘʝʤʦʡ, ʪʦʨʘʢʘʣʴʥʦʡ ʠ ʜʳʭʘʪʝʣʴʥʦʡ ʬʨʘʢʮʠʡ  

ʧʦ ʩʪʘʥʜʘʨʪʫ ʀʉʆ 7708:1995 

www.complexdoc.ru 
ʂʦʥʪʨʦʣʴ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʧʘʩʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ  



W. Koch et.al. 

Darrah K. Schmees , Yi-Hsuan Wu and James H. Vincent   
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ɿʘʜʘʯʠ ʪʝʦʨʠʠ ʧʨʦʙʦʦʪʙʦʨʘ ʘʵʨʦʟʦʣʴʥʳʭ ʯʘʩʪʠʮ 

 

1.ʇʨʦʙʦʦʪʙʦʨ ʚ ʜʚʠʞʫʱʝʤʩʷ ʚʦʟʜʫʭʝ 

2.ʇʨʦʙʦʦʪʙʦʨ ʚ ʤʘʣʦʧʦʜʚʠʞʥʦʤ ʠ ʥʝʧʦʜʚʠʞʥʦʤ 

ʚʦʟʜʫʭʝ 

3. ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʨʦʙʦʦʪʙʦʨʥʠʢʦʚ:  

  ʪʦʥʢʦʩʪʝʥʥʳʝ, ʧʨʦʙʦʦʪʙʦʨʥʠʢ ʩ ʟʘʪʫʧʣʝʥʥʦʡ 

ʛʦʣʦʚʥʦʡ ʯʘʩʪʴʶ. 

4. ʇʦʣʦʞʝʥʠʝ ʧʨʦʙʦʦʪʙʦʨʥʠʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚʝʪʨʘ ʠ ʩʠʣʳ ʪʷʞʝʩʪʠ  

5. ʇʝʨʩʦʥʘʣʴʥʳʝ ʧʨʦʙʦʦʪʙʦʨʥʠʢʠ 

6. ʅʝʩʪʘʮʠʦʥʘʨʥʘʷ ʘʩʧʠʨʘʮʠʷ 

7. ɼʳʭʘʥʠʝ ʯʝʣʦʚʝʢʘ 
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0 /a aR U U=

0U - ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ,  
aU  - ʩʢʦʨʦʩʪʴ ʘʩʧʠʨʘʮʠʠ 

ɸʩʧʠʨʘʮʠʷ ʘʵʨʦʟʦʣʷ ʚ ʧʦʜʚʠʞʥʦʤ ʚʦʟʜʫʭʝ 
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ɸʩʧʠʨʘʮʠʷ ʘʵʨʦʟʦʣʷ ʚ ʧʦʜʚʠʞʥʦʤ ʚʦʟʜʫʭʝ 
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ʂʦʵʬʬʠʮʠʝʥʪ ʘʩʧʠʨʘʮʠʠ 

( , , , ,St, ,Re, )a p p i sA f R d L v Br=

ʃʝʚʠʥ ʃ.ʄ., ɹʝʣʷʝʚ ʉ.ʇ., ʂʫʩʪʦʚ ɺ.ʊ., ɺʦʣʦʱʫʢ ɺ.ʄ., 

 ɻʨʠʥʰʧʫʥ ʉ.ɸ., ʃʠʧʘʪʦʚ ɻ.ʅ.,  

ʄʝʜʚʝʜʝʚ ɸ.ɸ., ʉʫʪʫʛʠʥ ɸ.ɻ.  

Davies C.N., Vincent J.H., Dunnett S.,  

Ingham D.B., Wen X., Willeke K. 
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ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʦʩʪʘʥʦʚʢʘ 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʣʷ ʩʢʦʨʦʩʪʝʡ 
ʪʝʯʝʥʠʷ ʥʝʩʫʱʝʡ ʩʨʝʜʳ 

2. ʈʘʩʯʝʪ ʪʨʘʝʢʪʦʨʠʡ ʘʵʨʦʟʦʣʴʥʳʭ 
ʯʘʩʪʠʮ  

 

ɼʦʧʫʱʝʥʠʷ 

      ʄʘʣʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ ï ʥʝʪ ʚʣʠʷʥʠʷ ʜʠʩʧʝʨʩʥʦʡ 

ʬʘʟʳ ʥʘ ʪʝʯʝʥʠʝ ʛʘʟʘ 

      ʊʝʯʝʥʠʝ ʥʝʩʫʱʝʡ ʩʨʝʜʳ ïʚʷʟʢʦʝ ʪʝʯʝʥʠʝ ʥʝʩʞʠʤʘʝʤʦʛʦ ʛʘʟʘ 
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ʄʦʜʝʣʠ ʪʝʯʝʥʠʷ ʥʝʩʫʱʝʡ ʩʨʝʜʳ  

(ʧʨʠʙʣʠʞʝʥʠʝ ʥʝʩʞʠʤʘʝʤʦʛʦ ʛʘʟʘ) 

 

1. ʇʦʪʝʥʮʠʘʣʴʥʦʝ ʪʝʯʝʥʠʝ  

 

     a. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ: 

          ʤʦʜʝʣʠ ʦʜʠʥʦʯʥʦʛʦ ʪʦʯʝʯʥʦʛʦ ʩʪʦʢʘ ʠ ʤʥʦʛʦʪʦʯʝʯʥʦʛʦ ʩʪʦʢʘ 

(ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ); 

          ʧʣʦʩʢʠʝ ʟʘʜʘʯʠ -ʊʌʂʇ (ʱʝʣʝʚʦʡ ʧʨʦʙʦʦʪʙʦʨʥʠʢ) 

    b. ʏʠʩʣʝʥʥʳʝ ʤʦʜʝʣʠ 

         ʤʝʪʦʜ ʛʨʘʥʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

 

2. ʄʦʜʝʣʠ ʚʷʟʢʠʭ ʪʝʯʝʥʠʡ:  

ʯʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ (CFD ʧʨʦʛʨʘʤʤʳ) 

( ), { , , }, { , , }x y zu u r u u u u r x y z= = =

ʉʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʛʘʟʦʚʦʡ ʩʨʝʜʳ 



ʋʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʘʵʨʦʟʦʣʴʥʳʭ ʯʘʩʪʠʮ 

(ʣʘʛʨʘʥʞʝʚ ʧʦʜʭʦʜ) 

( )
dv

m m u v mg
dt

b= - +

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʝ  
ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʠʣʘ ʪʷʞʝʩʪʠ  

 

ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮʳ 

ʩʢʦʨʦʩʪʴ ʛʘʟʘ 

ʜʠʘʤʝʪʨ ʯʘʩʪʠʮʳ   ʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʷʟʢʦʩʪʠ 

( , , )v v x y z=

( , , )u u x y z=
3 /d mb pm=

m d
m  ʤʘʩʩʘ ʯʘʩʪʠʮʳ 

ʄʝʪʦʜʳ ʯʠʩʣʝʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮ 

 

ʄʝʪʦʜ ʈʫʥʛʝ-ʂʫʪʪʘ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʘ  

ʅʝʷʚʥʳʡ ʤʝʪʦʜ ɻʠʨʘ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʘ 

ʪʦʯʥʦʩʪʠ 



ʀʥʪʝʨʧʦʣʷʮʠʷ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʠ ʛʘʟʘ ʚ ʧʦʣʝ 

ʩʢʦʨʦʩʪʝʡ                        , ʥʘʡʜʝʥʥʦʤ ʠʟ ʨʝʰʝʥʠʷ 

ʫʨʘʚʥʝʥʠʡ ʅʘʚʴʝ-ʉʪʦʢʩʘ ʚ ʧʨʦʛʨʘʤʤʝ Fluent 
* * * *( , , )P x y z

, ,a b g
 g  b a

P
*

P
3P

2

P
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P
1

*

1 1 2 1 3 1 4PP PP PP PPa b g= + +

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

*

1 2 1 3 1 4 1

*

1 2 1 3 1 4 1

*

1 2 1 3 1 4 1

,

,

,

x x x x x x x x

y y y y y y y y

z z z z z z z z

a b g

a b g

a b g

- = - + - + -

- = - + - + -

- = - + - + -

0, 0, 0, 1a b g a b g² ² ² + + ¢

( ) ( ) ( )* * *

1 2 1 3 1 4 1( , , ) ,u x y z u u u u u u ua b g= + - + - + -

ɺʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʢʦʨʦʩʪʠ ʛʘʟʘ ʚ ʪʝʢʫʱʝʡ ʪʦʯʢʝ 
ʪʨʘʝʢʪʦʨʠʠ ʯʘʩʪʠʮʳ ʧʦ ʟʥʘʯʝʥʠʷʤ  ʚ ʚʝʨʰʠʥʘʭ ʪʝʢʫʱʝʛʦ ʢʦʥʝʯʥʦʛʦ ʦʙʲʝʤʘ 

Schafer F., Breuer M., Int. J. Num.  Meth. Fluids, 2002, 39, p. 277-299. 

- ʪʝʢʫʱʘʷ ʪʦʯʢʘ ʪʨʘʝʢʪʦʨʠʠ ʯʘʩʪʠʮʳ 

ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ  

ʋʩʣʦʚʠʝ ʥʘʭʦʞʜʝʥʠʷ ʚ ʪʝʢʫʱʝʤ ʢʦʥʝʯʥʦʤ ʦʙʲʝʤʝ 

( , , )u u x y z=
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ʇʨʦʙʦʦʪʙʦʨ ʚ ʪʨʫʙʢʫ ʠʟ 

ʥʝʧʦʜʚʠʞʥʦʛʦ ʚʦʟʜʫʭʘ  
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ʄʦʜʝʣʠ ʪʝʯʝʥʠʡ ʥʝʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ: 

I. ʇʦʪʝʥʮʠʘʣʴʥʦʝ ʪʝʯʝʥʠʝ 

 1. ʄʦʜʝʣʴ ʪʦʯʝʯʥʦʛʦ ʩʪʦʢʘ 
 2. ʄʦʜʝʣʴ ʤʥʦʛʦʪʦʯʝʯʥʦʛʦ ʩʪʦʢʘ -  

Galeev and Zaripov (2003)  

 3. ʄʝʪʦʜ ʛʨʘʥʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ - Dunnett 

and Wen (2002)  

II. ɺʷʟʢʦʝ ʪʝʯʝʥʠʝ ïDunnett, Zaripov 

et.al.(2006)  

ʃʠʥʠʠ ʪʦʢʘ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʛʘʟʘ ʜʣʷ B=10 

 
ʅʘ ʣʠʥʠʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʦʩʠ ʩʠʤʤʝʪʨʠʠ ʧʨʠ y=1.05.  ɺʜʦʣʴ ʦʩʠ ʩʠʤʤʝʪʨʠʠ 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʩʧʠʨʘʮʠʠ ʘʵʨʦʟʦʣʴʥʳʭ ʯʘʩʪʠʮ ʜʣʷ 

ʪʦʥʢʦʩʪʝʥʥʦʡ ʪʨʫʙʢʠ ʚ ʨʘʩʰʠʨʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪʥʦʰʝʥʠʷ ʩʢʦʨʦʩʪʝʡ 

ʚʝʪʨʘ ʠ ʘʩʧʠʨʘʮʠʠ 

Ra<1 


