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6*+.5"'- ?$#@"0%2"'1(+,'-" !(''-" #$*0*#1% 1"02*A*0"B( .2"0"''* $0.@'-C (?-

0*B*+,'-C 5(#1%).  @%#(' 2"1*! *@0"!"+"'%= #$*0*#1% 1"02*A*0"B(, *#'*/(''-& '( 

%B2"0"'%% $*?AA%)%"'1( B(C/(1( (?0*B*+,'-C 5(#1%) / @+*#$*2 D"+"/*2 0(B'*1"2-

@"0(1.0'*2 $('(+". 60%/*!%1#= #0(/'"'%" # %2"ED%2%#= 1"*0"1%5"#$%2% % ?$#@"-

0%2"'1(+,'-2% %##+"!*/('%=2%. >#1('*/+"'*, 51* @0% $*?AA%)%"'1(C ($$*2*!()%% 

,  @*+.5"''-" !(''-" C*0*F* *@%#-/(E1#= B(/%#%2*#1,E G"0"#'"/( 

;.:., H"0'=$( I.J. 

1 ! " 0.8e! "

 

 

# $%&%' ( )*+,)+-+,)./ -%(0-*,*1*)2*/ 3*/0*-%34-. )% 5%(326. ,*7(384-

*3 3*-/+9+-*325*(:%; (21%, 8.&.8%<=%; 4(3%)+828>**(; ,82?*)2* 5%(326 8 

+@1%(3A ( @+1** )2&:+7 3*/0*-%34-+7. B81*)2* 3*-/+9+-*&% @.1+ +@)%-4?*)+ 

,%8)+. C=* D2),%1A 8 1870 $+,4 &%/*321, 53+ 8+:-4$ &%??*))+7 (8*52, 8)*(*)-

)+7 8 &%0.1*))4< %3/+(9*-4, 0+;81;*3(; 52(3%; 0-+&-%5)%; +@1%(3A. E 3*' 0+- 

2&45*)2< F3+$+ ;81*)2; 4,*1;1+(A /)+$+ 8)2/%)2;. G.12 3*+-*325*(:2 ,+(3%-

3+5)+ 3+5)+ +02(%). :-%7)2* -*?2/. 3*5*)2; $%&% – $2,-+,2)%/25*(:27 (52(-

1+ ")4,(*)% Kn << 1) 2 (8+@+,)+-/+1*:41;-).7 (Kn >>1) 8 -%/:%' $2,-+,2)%-

/2:2 2 :2)*325*(:+7 3*+-22 $%&+8 [1, 2] (Kn = /# r, $,* H – ,12)% (8+@+,)+$+ 

0-+@*$% /+1*:41 $%&%, r – -%&/*- 5%(326.). !1; 0*-*'+,)+$+ -*?2/% 3*5*)2; 

$%&% (Kn I 1) (4=*(384<3 -%&)+$1%(2; 8 -*&41A3%3%' 3*+-*325*(:+$+ +02(%)2;  

[3, 4]. J:(0*-2/*)3%1A).* 2((1*,+8%)2; &%5%(34< 8.0+1)*). ,1; )*(:+1A:2' 

&)%5*)27 52(*1 Kn. K%&-%@+3%)).* /*3+,2:2 2&/*-*)27 (:+-+(32 ((21.) 3*--

/+9+-*&%  ,%<3 0-+328+-*528.* -*&41A3%3.. L*3 (2(3*/%325*(:2' 2((1*,+8%-

)27, :+3+-.* @. +'8%3.8%12 ,+(3%3+5)+ @+1A>+7 ,2%0%&+) -%&/*-+8 5%(326, 

/%3*-2%1% 5%(326, (-*,. 

# (8;&2 ( F32/, )%/2 0-+,+1?*)., -%)** 0-+8*,*)).* ,1; (8+@+,)+-

/+1*:41;-)+$+ -*?2/% 3*5*)2; $%&% [5, 6] F:(0*-2/*)3%1A).* 2((1*,+8%)2; 

(:+-+(32 3*-/+9+-*&%,  ,1; @+1** :-40).' 5%(326, 3.*. ,1; -*?2/% 3*5*)2; (+ 

(:+1A?*)2*/ 2 0*-*'+,)+$+ -*?2/% 3*5*)2; $%&%. G.1% 4(+8*->*)(38+8%)% /*-

3+,2:% +0-*,*1*)2; (:+-+(32 3*-/+9+-*&%, 0+&8+1;<=%; @+1** 3+5)+ +0-*,*-

1;3A &%'8%3 5%(326 8 01+(:+-0%-%11*1A)+/ :%)%1*, 043*/ 0-;/+$+ 2&/*-*)2; 

:+F99262*)3% &%'8%3% (-%)** 2(0+1A&+8%12 /*3+, 3%: )%&.8%*/+$+ «)41*8+$+ 

0-+(:+:%»). "+F99262*)3 &%'8%3% +0-*,*1;1(; 043*/ (+0+(3%81*)2; 2)3*)(28-

)+(32 -%((*;))+$+ 5%(326%/2 (8*3% ,+ 2 0+(1* 4(3-+7(38% ( 0+/+=A< )*9*1+-

/*3-%. 

M*3+, +0-*,*1*)2; (:+-+(32 3*-/+9+-*&% &%:1<5%1(; 8 2&/*-*)22 :+F9-

9262*)3% &%'8%3% %F-+&+1A).' 5%(326 0-2 1%/2)%-)+/ ,82?*)22 8 01+(:+/ 

 21$ N*-)+8% C.O., D4-*6:27 O.C., P20%3+8 Q.L., "+0.3 L.R., 2009 



=*1*8+/ -%&)+3*/0*-%34-)+/ :%)%1*, 0+(3-+*)22 92&2:+-/%3*/%325*(:+7 /+-

,*12 +(%?,*)2; 5%(326 8 3%:+/ 4(3-+7(38*, 8 )%'+?,*)22 (:+-+(32 3*-/+9+-*-

&% ( 0+/+=A< :+/0A<3*-)+7  0-+$-%//. -%(5*3% 0+ ,%))./ 2&/*-*)2; 0%-%-

/*3-+8 +(%?,*)2; (0*-*0%,% 3*/0*-%34- /*?,4 0+8*-')+(3;/2 :%)%1%, (:+-+-

(32 3*5*)2; $%&%, -%&/*-% 5%(326, :+F99262*)3% 3*01+0-+8+,)+(32 5%(326). 

 
7-8. 1. G+*$-#C"2( .#1('*/$%: I – /*B!.C*!./$(; K – 0"#%/"0; ; – #"+%$(L"+,; > –

.L*+,; 96 – A%+,10 6"10='*/(; M9 – ?+"$10%5"#$%& A%+,10; J4: – L"'"0(1*0 

2*'*!%#@"0#'*L* (?0*B*+=; 7K – '"#"+"$1%/'-& 0(BN(/%1"+,; I9 – /""0'-& 

A%+,10; ;O – #"!%2"'1()%*''(= $(2"0(; 9M7 – A*1*?+"$10*''-& '"A"+*2"10; 

6O – @+*#$%& $('(+; O>;P – $*'!"'#()%*''-& .$0.@'%1"+,. 

E'*/% F:(0*-2/*)3%1A)+7 4(3%)+8:2 0-*,(3%81*)% )% -2(. 1. S+3+: 8+&,4-

'%, (+&,%8%*/.7 :+/0-*((+-%/2 320%  "-40 (#) 5*-*& -*(28*- (K), (14?%=27 

,1; ($1%?28%)2; 041A(%627 ,%81*)2;, 0+(340%1 8 @1+: 921A3-%622, $,* 0+,8*--

$%1(; 3=%3*1A)+7 +52(3:*, )*+@'+,2/+(3A 8 :+3+-+7 0-+,2:3+8%)% 8.(+:+7 

548(3823*1A)+(3A< 4:-40)23*1*7 320% " ED )* 3+1A:+ : 8.(+:+,2(0*-()./ 

%F-+&+1;/, )+ 2 : /+1*:41;-)./ ;,-%/ :+),*)(%622  [7]. 

" 8.'+,4 $*)*-%3+-% /+)+,2(0*-().' %F-+&+1*7 (QMO) 0+,:1<5%1(; @1+: 

)*(*1*:328).' -%&@%823*1*7 (LK), (14?%=27 ,1; 4/*)A>*)2; (5*3)+7 :+)6*)-

3-%622 5%(326 ,+ 8*1252). % 5&10
10

 /
–3

. # F3+/ ,2%0%&+)* :+)6*)3-%627 -%&/*- 

4:-40)*)).' 8 " ED* 5%(326 )* &%82(23 +3 0*-8+)%5%1A)+7 :+)6*)3-%622 

;,*-, 0+,%)).' )% 8'+, " ED%, 53+ 0+&8+1;*3 0-2/*);3A )*9*1+/*3-25*(:27 

/*3+, +0-*,*1*)2; :+F99262*)3% &%'8%3%. T& QMO %F-+&+1A 0+,%8%1(; )% 8'+, 

01+(:+$+ -%&)+3*/0*-%34-)+$+ :%)%1%, 8 :+3+-+/ 2((1*,+8%1+(A 3*-/+9+-*32-

5*(:+* ,82?*)2* 8.(+:+,2(0*-()+$+ %F-+&+1;. S1+(:27 =*1*8+7 :%)%1 ,12)+7 

25&10
–2
/, >2-2)+7 15&10

–2
 /, +@-%&+8%) ,84/; 01+(:+0%-%11*1A)./2 /*,)./2 

01%(32)%/2, 3+1=2)+7 0.008 /.  #.(+3% :%)%1% (+(3%81;1% 0.004/. "%)%1 4(3%-

)%8128%12 8 $+-2&+)3%1A)+7 01+(:+(32 ( 3+5)+(3A< '0.30. D*/0*-%34-% $+-;-

5*7 01%(32). 0+,,*-?28%1%(A )% &%,%))+/ 4-+8)* ( 0+/+=A< F1*:3-25*(:+$+ 

)%$-*8%3*1;, 3*/0*-%34-% '+1+,)+7 01%(32). – 8+,;)./ 3*-/+(3%3+/. T&/*-*-

)2; 3*/0*-%34-. 0-+8+,212 ( 0+/+=A< /)+$+&%'+,).' /*,A-:+)(3%)3%)+8.' 

3*-/+0%-, (0%2 :+3+-.' -%(0+1%$%12(A 0+ 6*)3-4 :%)%1% 8 3*1* 01%(32) 8 )*-
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0+(-*,(38*))+7 @12&+(32 : 8)43-*))*7 0+8*-')+(32 :%)%1%. # :%5*(38* $*)*-%-

3+-% %F-+&+1*7 2(0+1A&+8%12 $*)*-%3+- [8] '1+-2(3+$+ )%3-2; ( , $,* 

Hi, He – :+F99262*)3 3*01+0-+8+,)+(32 5%(326. 2 $%&%, (++38*3(38*))+) ,1; $*-

)*-2-+8%)2;  %F-+&+1*7, -%&/*-%/2  10…300 )/.  !1; 0+145*)2; @+1** :-40)+-

$+ %F-+&+1; (,+ 0.7· /:/ 0+ -%,24(4), %F-+&+1A 0-+04(:%12 5*-*& 4:-40)23*1A 

320% " ED [9]. U0-*,*1*)2* -%&/*-+8 2 (3*0*)2 0+12,2(0*-()+(32 %F-+&+1A-

).' 5%(326 +(4=*(381;1(;  (  0+/+=A<  (*,2/*)3%62+))+7 :%/*-.,  *(12  -%&-

/*-  5%(326 r ( 0.3·/:/, 2 ( 0+/+=A< 8**-).'  921A3-+8  (,2994&2+)).7 /*-

3+,)  0-2 r < 0.3·/:/.  

/ 243# # "i "

 
7-8.  2  Q(/%#%2*#1, $*?AA%)%"'1( B(C/(1( *1  
@"0"@(!( 1"2@"0(1.0 2"R!. @+(#1%'(2% $('(+(: 

rg = 15.5 '2; V = 0.39·10
–2
2/#; / 243i "# " . #

S-+6*(( +@-%&+8%)2;  %F-+&+1; 2/*1 )*(:+1A:+ (3%,27. L% 0*-8+7 (3%,22 

(1-%; 0*5A) 0-+2('+,21+  +@-%&+8%)2* 8.(+:+,2(0*-()+$+ %F-+&+1; 93+-2(3+$+ 

)%3-2;, )% 83+-+7 (3%,22 (2-; 0*5A) )% 5%(326%' 93+-2(3+$+ )%3-2;, :%: )% ;,-

-%', :+),*)(2-+8%12(A 0%-. '1+-2(3+$+ )%3-2;. L%  3-*7 (3%,22 (3-; 0*5A) 0-+-

3*:%1+ ,%1A)*7>** 4:-40)*)2* 2 0*-*(3-+7:% (0*:3-% -%&/*-+8. S+(1* :%?,+7 

(3%,22 -%&/*- 5%(326 48*12528%1(;. 

 E:+-+(3A +(%?,*)2; 5%(326 (0+0*-*5)%; (:+-+(3A ,82?*)2; 5%(326) 3*()+ 

(8;&%)% ( F:(0*-2/*)3%1A)+ 2&/*-;*/+7 8*1252)+7 :+F99262*)3% &%'8%3%, 3.*. 

+0-*,*1*)2; ,+12 5%(326, +(*8>2' 8 :%)%1* : +@=*/4 52(14 5%(326, 8+>*,>2' 

8 :%)%1. 

# -%@+3* +0-*,*1;12 :+F99262*)3 &%'8%3% 8 &%82(2/+(32 +3 0*-*0%,% 3*/-

0*-%34- /*?,4 01%(32)%/2 :%)%1% (-2(. 2) 0-2 92:(2-+8%))+7 (:+-+(32 3*5*-

)2; 8 :%)%1* 2 -%&/*-* 5%(326. T& -2(4):% (1*,4*3, 53+ +(%?,*)2* 5%(326 8+&-

-%(3%*3 ( -+(3+/ 0*-*0%,% 3*/0*-%34-. L% -2(. 3 0+:%&%)% &%82(2/+(3A :+F992-

62*)3% &%'8%3% +3 (:+-+(32 3*5*)2; 8 :%)%1*. E 48*125*)2*/ 0-+,+1A)+7 (:+-

-+(32 3*5*)2; +(%?,*)2* 5%(326 4/*)A>%*3(;, 3.:. 4/*)A>%*3(; 8-*/; )%'+?-

,*)2; 5%(326 8 :%)%1*.  

E:+-+(3A +(%?,*)2; 5%(326 )% (3*):2 :%)%1% 8 +@=*/ (145%* +@4(1+81*)% 

3-*/; 0-+6*((%/2: (*,2/*)3%62*7, 3*-/+9+-*&+/ 2 @-+4)+8(:+7 ,2994&2*7, 

(3*0*)A 812;)2; :+3+-.' &%82(23 +3 -%&/*-% 5%(326.   
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E2(3*/% 4-%8)*)27, +02(.8%<=%; 3*01+/%((+0*-*)+( 8 01+(:+/ =*1*8+/ 

-%&)+3*/0*-%34-)+/ :%)%1* 2/**3 82,: 

 
7-8.  3 Q(/%#%2*#1, $*?AA%)%"'1( B(C/(1( *1 #$*0*-

#1% 1"5"'%= L(B( / $('(+":  

r = 12.5 '2; )T = 1.25·10
–3

 O/2; / 243i "# " . #

0, 0
* *

" "
* *

zV T

z z
 

2

2
;zP V

z x

* *
" +

* *
 

0;
T

x x

* *, -# ". /* *0 1
 

2

2
0;x z

N N N
V V D

x z x

* * *
2 3 "

* * *
 

10, ;x T T" "  

2, ;x h T T" "  
(0, ) ( , ) 0;N z N h z" "  

0( ,0) ;N x N"  

1
x g

T
V f V

T x

*
" 3 & & 2

*
. 

"+F99262*)3 &%'8%3%  (8;&%) ( :+F99262*)3+/ 0-+(:+:% (1*,4<=*7 &%82-

(2/+(3A<. 

1
1 ( )

h

@0 z z

z o

O O V x N x x
V

" 3 " *4 ( ) ; 

$,* N(x,z) – 52(1*))%; :+)6*)3-%62; %F-+&+1A).' 5%(326; D – :+F99262*)3 

@-+4)+8(:+7 ,2994&22 5%(326; Vz – 0-+,+1A)%; (+(3%81;<=%; (:+-+(32 5%(32-

6.; Vx – 0+0*-*5)%; (+(3%81;<=%; (:+-+(32 5%(326.; Vg – (:+-+(3A 0+, ,*7(3-

82*/ (21. 3;?*(32  f – 0-28*,*))%; (:+-+(3A 3*-/+9+-*&%. 

E2(3*/% 4-%8)*)27 -*>%1%(A 52(1*))+ /*3+,+/ :+)*5).' -%&)+(3*7 ( 2(-

0+1A&+8%)2*/ )*;8)+7 5*3.-*'3+5*5)+7 +,)+-+,)+7 ('*/.. D%:%; ('*/% -%(5*-

3% ,%*3 8+&/+?)+(3A 0+ 2&/*-*))./ '%-%:3*-2(32:%/ +(%?,*)2; 5%(326 0-2 
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K%#.4 – M$#@"0%2"'1(+,'-" !(''-" @0%/"!"''*& #$*0*#1% 1"02*A*0"B( 

K=! 1 – '(F% ?$#@"0%2"'1(+,'-" !(''-", 0=!  2 – !(''-" 0(N*1- [10], 

0=! 3 – !(''-" 0(N*1- [11]. 

,82?*)22 8 01+(:+/ -%&)+3*/0*-%34-)+/ :%)%1* +0-*,*123A (:+-+(3A 3*-/+-

9+-*&% %F-+&+1A).' 5%(326. 

 
 
K%#.5 ;0(/'"'%" ?$#@"0%2"'1(+,'-C !(''-C # !(''-2% 0(-

N*1- 512, 136. K=! 1  – * 1 ! " ! "

1, 0.6" ! " ! "

; K=! 2 – ?$#@"0%2"'1(+,-

'-" !(''-"; K=! 3 – . 

 S-2 0+(3-+*)22 /+,*12 @.12 88*,*). )*:+3+-.* 40-+=%<=2* 0-*,0+-

1+?*)2;. S-2 &%02(2 4-%8)*)27 0-*,0+1%$%1+(A, 53+ 0-+6*(( 3*01+/%((++@/*-

)% 4(3%)+828>27(;. U,)%:+, 2&8*(3)+, 53+ )% 8'+,* 8 :%)%1 (4=*(384*3 45%-

(3+:, $,* &)%5*)2; 3*/0*-%34- 2 (:+-+(3*7 +3125). +3 2' &)%5*)27 )% @*(:+-

)*5)+(32. J3+ 45%(3+: 3*01+8+7 2 $2,-+,2)%/25*(:+7 (3%@212&%622 0+3+:%. 

K%(5*3. 45%(3:+8 0+:%&%12, 53+ 2' 8*1252)% )*(4=*(38*))% 0+ (-%8)*)2< ( 

,12)+7 :%)%1%. D%:2/ +@-%&+/, F:(0*-2/*)3%1A)%; /+,*1A -*%12&4*3 0-*,0+-

1+?*)2; 3*+-22 2 0+&8+1;*3 2(0+1A&+8%3A *V ,1; +0-*,*1*)2; (:+-+(32 3*-/+-

9+-*&%.   

L% -2(. 4 0+:%&%). )%>2 F:(0*-2/*)3%1A).* ,%)).* 2 ,%)).* ,-4$2' %8-

3+-+8 ,1; %F-+&+1; '1+-2(3+$+ )%3-2;. 
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E-%8)*)2* )%>2' F:(0*-2/*)3%1A).' ,%)).' ( 2/*<=2/2(; 3*+-2;/2 

,1; 0*-*'+,)+$+ -*?2/% 3*5*)2; $%&% 0+:%&%1+, 53+ &%82(2/+(32 G*-*()*8% 

E.O., N*-);:% #.Q. [12,13] 0-2 :+F99262*)3%' %::+/+,%622 ,  

)%2145>2/ +@-%&+/ +02(.8%<3 )%>2 F:(0*-2/*)3%1A).* ,%)).* [14,15].  

1 ! " e 0.8! "

U3(43(382* )%,*?).' ,%)).' 0+ :+F99262*)3%/ %::+/+,%622 )* 0+&8+1;-

*3 0-+8*(32 @+1** 3+5)+* (-%8)*)2*. !1; 0*-*'+,)+7 +@1%(32 3*5*)2; 3*+-*32-

5*(:2* &%82(2/+(32 (:+-+(32 3*-/+9+-*&% /+)+3+))+ 8+&-%(3%<3 ( 48*125*)2-

*/ 52(1% "n :-+/* &%82(2/+(32 [4] 2 0-2 "n % 10 8.'+,;3 )% #%1A,/%)+8(:27 

0-*,*1. J:(0*-2/*)3%1A).* ,%)).* 3%:?* ,%<3 /+)+3+))+ 8+&-%(3%<=4< &%-

82(2/+(3A. 
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 :-%2)., G*1%-4(2, K+((22, 17-21 (*)3. 2007$., E*8%(3+0+1A / D*&. ,+:1. – 

E*8%(3+0+1A: LD . – 2007. – E.162-163. 

15. H"0'*/( U.:., P.0")$%& :.U., 8%@(1*/ J.7., O*@-1 7.V. D*-/+9+-*& 4/*-

-*))+-:-40).' 5%(326 // !2(0*-().* (2(3*/.. RRII )%45)%; :+)9*-*)62; 

(3-%) ELQ, 22-26 (*)3. 2008 $., U,*((%,  :-%2)% / D*&. ,+:1. – U,*((%: O(-

3-+0-2)3, 2008. – E.375-376. 
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Thermophoresis of moderately large particles. 

 
SUMMARY 

Experimental data of thermophoresis rate of aerosol moderately large particles  are ob-

tained. Thermophoresis rate determination method based upon aerosol particles trapping co-

efficient measuring  in plane-slot channel of different temperatures is described. Comparison 

with existing theoretical and experimental researches is given. It’s determined that obtained 

results are in good agreement with Beresnev S.A., Chernyak V.G. dependence when accom-

modation coefficients possess the values: 1 ! " , 0.8e! " . 
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