
  131 

 

 !"#$% &'(%!)"*%+,+ #'-!+#'.*#+,+ /#!)0("$101/ 

20(!3 «4'105'1$6#0 5+70.8)'##3. 9#:+(5'-!;#! 10<#+.+,!=. >)1+5'1$?+)'#! "$"105$ 

/@(').!##3» 
ABC 539.536 D 847, 2009, ".131-138  

 

E+(5$(+)'#$0 7)/<50(#F< )$<(0)F< "1(/%1/( @($ 

@0($+7$60"%+; $#G0%-$$ $? H0.$  

>. >. I/(G$;, >. >. E$1*%+)"%$; 
 !"#$%!&'%() *+,%#-+./#) 0%#1+2.#*+* 3/2!#%( “456”, 3/2!#%! 

6%.*#*0* 7#82$9+,!%#/#  :  3/2!#%(, 3/2!#%! 

 

The two-dimensional laminar flow generated by periodic injection of fluid from a split 

(injector) in a flat wall into non-perturbed half-space is modeled in a framework of an 

ideal uncompressible fluid. The advanced mathematical model for periodic flow, 

which takes into account the equality of fluid volumes both during push-out (source 

flow) and during push-in (sink flow) flows is suggested. The velocity field of the flow 

is represented by superposition of the velocity field of potential flow from a chink and 

the velocity field induced by vortex pair. During an ejection the intensity of vortex pair 

is estimated by general flow vorticity in the injector channel, while during an injection 

vortex intensities remains constant. Comparison of numerical and experimental data 

testifies an adequacy of the model of injector to real flow in wide enough range of 

injection velocities. 
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$5@/.*"' @($ $"1060#$$ G$7%+"1$ [12,13], #' ,0#0('-$$ "1(/0; "$"105F 
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+@(070.381"3 ?#'60#$35$ "%+(+"1$ $#G0%-$$ [4,13,15]. C'G7F; $? O1$< 
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#'@(').0##F< #' $?/60#$0 @(+-0""' @0(050J$)'#$3 @'""$)#+; G$7%+"1$ @($ 
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))0"1$ ) ('""5'1($)'05/8 "$"105/ 7+@+.#$10.*#/8 5#$5/8 )$<(0)/8 @'(/ " 
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K'%$5 +L('?+5, @+.0 :/#%-$$ 1+%' 1060#$3 @(07"1').301 "+L+; 

"/@0(@+?$-$8 

),(),(),( 21 yxyxyx  % (      (6) 

7.3 .8L+,+ 5+50#1' )(050#$.  

V($50( ('"@(070.0#$3 :/#%-$$ 1+%' 7.3 "%+(+"1$ $#G0%-$$ 0.200 (U  $ 
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0.50(.  @+%'?'# #' ($".5. V($)070##F0 @'('501(F "++1)01"1)/81 
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2.07/01 +1501$1* +LH/8 10#70#-$8 ) 7$#'5$%0 )$<(0)+; @'(F: ) 1060#$0 

@0()+,+ @+./@0($+7' 70;"1)$3 $#G0%1+(' )$<($ /7'.381"3 +1 $#G0%1+(', @($ 

O1+5 ('""1+3#$0 50G7/ )$<(35$ @+"1+3##+ /)0.$6$)'01"3. R05 L+.*J0 "%+(+"1* 

$#G0%-$$, 105 L+.*J0 ('""1+3#$0 50G7/ )$<(35$ ) )$<(0)+; @'(0.   1060#$0 

)1+(+,+ @+./@0($+7' ('""1+3#$0 50G7/ )$<(35$ )"0,7' /50#*J'01"3. N1+ 

@($)+7$1 % /)0.$60#$8 "'5+$#7/-$(+)'##+; "%+(+"1$ )$<(0)+; @'(F. Y".$ 

)$<($ ('"@+.+G0#F ) #0@+"(07"1)0##+; L.$?+"1$ % )F<+7#+5/ "060#$8 
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$#G0%1+('. W' ($".6 "@.+J#F5$ .$#$35$ +15060#F 1('0%1+($$ )$<(0;, 

%+1+(F0 @+".0 +7#+,+ @0($+7' 70;"1)$3 $#G0%1+(' /7'.381"3 +1 )F<+7#+,+ 

+1)0("1$3, ' @/#%1$(#F0 .$#$$ "++1)01"1)/81 "./6'35, @($ %+1+(F< $#G0%1+( 

?'13,$)'01 )$<($. Q"".07+)'#$3 @+%'?F)'81, 61+ %($1$60"%+0 ?#'60#$0 

"%+(+"1$ $#G0%-$$ .0G$1 ) 7$'@'?+#0 )2.7...0.7(0 (U  $ <+(+J+ "+,.'"/01"3 " 

(0?/.*1'1'5$ $"".07+)'#$; ) [4]. 
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)F70.$5 )#/1($ $#G0%1+(' 6'"1* G$7%+"1$ $ +%(/G$5 00 @'""$)#F5 %+#1/(+5, 

"+"1+3H$5 $? @+".07+)'10.*#+"1$ G$7%$< 6'"1$-, %+1+(F0 ) 7'.*#0;J05 L/705 
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1('0%1+($; .',('#G0)F< 6'"1$- G$7%+"1$ ) ('""5'1($)'05+5 O;.0(+)+5 @+.0 
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%+1+(F0 #0@+"(07"1)0##+ ".07/81 $? /(')#0#$; (6) " /601+5 )F('G0#$; (1) $ 

(5).  

R'"1+, @($ '#'.$?0 @(+-0""' '7)0%-$$, 1('0%1+($$ G$7%$< 6'"1$- @(+3).381 

"$.*#/8 ?')$"$5+"1* +1 ")+0,+ #'6'.*#+,+ @+.+G0#$3.   (0?/.*1'10 ('""1+3#$0 

50G7/ 7)/53 L.$G';J$5$ 5'(%0('5$ "$.*#+ /)0.$6$)'01"3 $ #'"1/@'01 

$#10#"$)#+0 @0(050J$)'#$0. B.3 1+,+, 61+LF @+"1(+$1* )F70.0##/8 ) 

#'6'.*#F; 5+50#1 +L.'"1* @'""$)#+; G$7%+"1$ 7.3 :$%"$(+)'##F< 5+50#1+) 

)(050#$, ) $"".07+)'#$3< $"@+.*?+)'."3 501+7 %/"+6#+; "@.';#-$#10(@+.3-$$ 

[17], %+1+(F; @+?)+.301 ":+(5$(+)'1* ,('#$-F ?'5%#/1+; +L.'"1$, $"@+.*?/3 

/@+(37+60##/8 @+".07+)'10.*#+"1* 5'(%0(+), #'<+73H$<"3 #' ,('#$-0 +L.'"1$. 

A%'?'##F; 501+7 '#'.$?$(/01 70:+(5'-$8 %+#1/(' $, @($ #0+L<+7$5+"1$, 

@+?)+.301 7+L').31* #0+L<+7$5+0 %+.$60"1)+ 5'(%0(+) 7.3 1+,+, 61+LF 

('""1+3#$3 50G7/ "+"07#$5$ 5'(%0('5$ "+<('#3.$"* ) @(070.'< ?'7'##+; 

)0.$6$#F. 

X'""5+1($5 '7)0%-$8 @'""$)#+; @($50"$ ) @+.0 "%+(+"1$ $5@/.*"#+,+ 

$#G0%1+(' "+ "%+(+"1*8 $#G0%-$$ 0.200 (U . N1+1 "./6'; "++1)01"1)/01 

?#'60#$8 @'('501(' W/UT=0.05 ) .'L+('1+(#+5 O%"@0($50#10 [4], (0?/.*1'1F 

%+1+(+,+ @+%'?'#F #' ($".2. K('0%1+($$ 7)$G0#$3 )$<(0; ) )$<(0)+; @'(0 $ 

#'6'.*#+0 @+.+G0#$0 )F70.0##+; G$7%+"1$ #' )F<+70 $#G0%1+(' @+%'?'#F #' 

($".7,'. 

2 #'6'.+5 70;"1)$3 $5@/.*"#+,+ $#G0%1+(' )$<($ ) )$<(0)+; @'(0 +L.'7'81 

0H0 5'.F5$ @+ 5+7/.8 $#10#"$)#+"135$ $ $< 7)$G0#$0 ) +"#+)#+5 

+@(070.301"3 @+.05 "%+(+"1$ $#G0%1+('. 2 1060#$05 )(050#$ $#10#"$)#+"1* 

)$<(0; /)0.$6$)'01"3 $ @+.0 "%+(+"1$, #')070##+0 )$<(35$, "+)50"1#+ " @+.05 

"%+(+"1$ $#G0%1+(', :+(5$(/81 "1(/8, #'@(').0##/8 ))0(<.  

C 5+50#1/ t=0.5 )$<($ /7'.$.$"* #' 7+"1'1+6#+0 ('""1+3#$0 +1 $#G0%1+(' $ 

?')0(J$.$ :+(5$(+)'#$0 ,($L+)$7#+,+ +L.'%' $? )F70.0##+; G$7%+"1$, 
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+<)'1F)'8H0; +L' )$<(3 ) )$<(0)+; @'(0 (($".7,L). 2.07/01 +L('1$1* )#$5'#$0 

#' 1+, 61+ )F<+7#+0 +1)0("1$0 $#G0%1+(' % ('""5'1($)'05+5/ 5+50#1/ )(050#$ 

@+.#+"1*8 ?'#31+ +%('J0##+; G$7%+"1*8, $ "+@/1"1)/8H'3 @0()+; )$<(0)+; 

@'(0 G$7%+"1* L+.*J0; 6'"1*8 "+70(G$1 +%('J0##/8 G$7%+"1*. 21+% G$7%+"1$ 

) $#G0%1+(0 ) ?#'6$10.*#+; 50(0 ?'507.$. @+"1/@'10.*#+0 7)$G0#$0 )$<(0)+; 

@'(F. Z+.00 1+,+, %+(5+)'3 6'"1* )$<(0)+,+ +L.'%' #'6$#'01 +1(F)'1*"3 +1 

)$<(0; $ ?'13,$)'1*"3 $#G0%1+(+5, :+(5$(/3 <'('%10(#F; <)+"1 ) 1060#$$ ?' 
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  1060#$0 ".07/8H0,+ @+./@0($+7' 70;"1)$3 $5@/.*"#+,+ $#G0%1+(' 

#'6$#'01 :+(5$(+)'1*"3 )1+('3 )$<(0)'3 @'(', ) 1+ )(053 %'% @0()'3 @'(' " 

#0$?50##+; $#10#"$)#+"1*8 @(+7+.G'01 ")+0 @+"1/@'10.*#+0 7)$G0#$0. W' 

($".7,) @+%'?'#+ @+.+G0#$0 )$<(0; ) 5+50#1 t=1.5. V+"%+.*%/ ?' @(07F7/H$; 

@+./@0($+7 ) $#G0%1+( @+@'.' #0+%('J0##'3 G$7%+"1*, 1+ )1+('3 )$<(0)'3 @'(' 

:+(5$(/01"3 @('%1$60"%$ $? #0+%('J0##+; G$7%+"1$, 61+ <+(+J+ #'L.87'01"3 

) O%"@0($50#10.  

 

5.  0!1#0 

V(07.+G0##+0 5+70.*#+0 @(07"1').0#$0 @0($+7$60"%+,+ 1060#$3 G$7%+"1$ 
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1060#$8. Q"".07+)'#$3 @+%'?'.$, 61+ @($ "%+(+"1$ $#G0%-$$ 

)2.7...0.7(][ 0 7crU  "1(/3 G$7%+"1$ $? $#G0%1+(' :+(5$(/01 )$<(0)/8 

7$@+.*#/8 "1(/%1/(/, %+1+('3 /7'.301"3 +1 )F<+7#+,+ +1)0("1$3 $#G0%1+('. 



138 >. >. I/(G$;, >. >. E$1*%+)"%$;  

B.3 "%+(+"10;, 50#*J$< crU ][ 0  ":+(5$(+)'##F0 )$<($ $5081 5'.F0 @+ 

5+7/.8 $#10#"$)#+"1$.   O1+5 "./6'0 )$<(0)'3 @'(' ?'13,$)'01"3 1060#$05 ) 

%'#'. $#G0%1+('. V+./60##F0 ?#'60#$3 %($1$60"%$< "%+(+"10; #'<+731"3 ) 
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