
ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2004. �®¬ 6 (78), N 2. �. 60 { 64��� 532.525.6������� ����� ���� �� ���������������������� ������������. �. �������O�áâ¨âãâ £¨¤à®¬¥å ¨ª¨ ��� �ªà ¨ë, �¨¥¢�®«ãç¥® 10.02.2003� à ¡®â¥ ¨§« £ îâáï à¥§ã«ìâ âë íªá¯¥à¨¬¥â «ì®£® ¨áá«¥¤®¢ ¨ï ¢«¨ï¨ï ¯®¤ ç¨ ¢®§¤ãå  ç¥à¥§ ¯¥àä®à¨à®¢ -ãî ¯®¢¥àå®áâì   ¥¥ á®¯à®â¨¢«¥¨¥ ¢ ¡àë§£®¢®¬ ¯®â®ª¥. �®ª § ®, çâ® á ¯®¬®éìî ¯®¯¥à¥ç®-àï¤®¢®£® à á¯à¥¤¥-«¥¨ï ¯®¤¤ã¢  £ §  ¢®§¬®¦® § ç¨â¥«ì®¥ á¨¦¥¨¥ ¡àë§£®¢®£® á®¯à®â¨¢«¥¨ï ¯« áâ¨ë ¢ ¡àë§£®¢®¬ ¯®â®ª¥, ¨¯à®¢¥¤¥  á®®â¢¥âáâ¢ãîé ï ª®«¨ç¥áâ¢¥ ï®æ¥ª  ¯ à ¬¥âà®¢ ¯®¤¤ã¢ . �¡ àã¦¥® ¯à¥¨¬ãé¥áâ¢® à¥¡à¨áâëå ¯®-¢¥àå®áâ¥© ¢ à¥ «¨§ æ¨¨ ¬¥å ¨§¬  á¨¦¥¨ï ¡àë§£®¢®£® á®¯à®â¨¢«¥¨ï. � ªá¨¬ «ìë© íää¥ªâ á¨¦¥¨ï ¡àë§-£®¢®£® á®¯à®â¨¢«¥¨ï ¤«ï à¥¡à¨áâëå ¯®¢¥àå®áâ¥© á®áâ ¢¨« 300 % ¯® ®â®è¥¨î ª § âà ç¥®¬ã ¨¬¯ã«ìáã ¤«ïá¤ã¢  ¡àë§£.� ¯à æi ¢¨ª« ¤¥i à¥§ã«ìâ â¨ ¥ªá¯¥à¨¬¥â «ì®£® ¤®á«i¤¦¥ï ¢¯«¨¢ã ¯®¤ çi ¯®¢iâàï ç¥à¥§ ¯¥àä®à®¢ ã ¯®¢¥àå-î   ùù ®¯ià ã ¡à¨§£®¢®¬ã ¯®â®æi. �®ª § ®, é® §  ¤®¯®¬®£®î ¯®¯¥à¥ç®-àï¤®¢®£® à®§¯®¤i«ã ¯i¤¤ã¢ã ¯®¢iâàï¬®¦«¨¢¥ § ç¥ §¨¦¥ï ¡à¨§£®¢®£® ®¯®àã ¯« áâ¨¨ ã ¡à¨§£®¢®¬ã ¯®â®æi, i ¯à®¢¥¤¥  ¢i¤¯®¢i¤  ªi«ìªiá  ®æiª ¯ à ¬¥âài¢ ¯i¤¤ã¢ã. �¨ï¢«¥  ¯¥à¥¢ £  à¥¡à¨áâ¨å ¯®¢¥àå®ì ¯à¨ à¥ «i§ æiù ¬¥å i§¬ã §¨¦¥ï ¡à¨§£®¢®£® ®¯®àã.� ©¡i«ìè¨© ¥ä¥ªâ §¨¦¥ï ®¯®àã ¤«ï à¥¡à¨áâ¨å ¯®¢¥àå®ì áª« ¢ 300 % ¯® ¢i¤®è¥î ¤® ¢¨âà ç¥®£® i¬¯ã«ìáã¤«ï §¤ã¢ã ¡à¨§ª.Results of an experimental investigation of air supply inuence through the perforated surface to its drag in a spray oware expounded in the article. Ability of signi�cant reduction of a spray drag of a plate in a spray ow with the helpof a cross rows gas distribution is shown and the correspondent amount estimation of air feed parameters is done. Anadvantage of the ribbed surface in the realization of the spray drag reduction mechanism has been found. A maximale�ect of the spray drag reduction for the ribbed surface is 300% in comparison to the used for a spray blow o� impulse.���������®¯à®á ¢§ ¨¬®¤¥©áâ¢¨ï ¡àë§£®¢®£® ¯®â®ª  á ¯®-¢¥àå®áâìî ¨ ¢«¨ï¨¥ ¡àë§£   ä®à¬¨à®¢ ¨¥ª àâ¨ë ®¡â¥ª ¨ï íâ®© ¯®¢¥àå®áâ¨ à áá¬®âà¥¢ àï¤¥ à ¡®â [1 {5]. � ç áâ®áâ¨, ¢ áâ âìïå[4, 5] ¯à®  «¨§¨à®¢ ë ¢®§¬®¦ë¥ áå¥¬ë ¢§ ¨-¬®¤¥©áâ¢¨ï ¤¢¨¦ãé¨åáï ª ¯¥«ì á ¯®â®ª®¬ £ § ,¢¤ã¢ ¥¬®£® ç¥à¥§ ¯¥àä®à¨à®¢ ãî ¯®¢¥àå®áâì.�¥§ã«ìâ âë ¯à®¢¥¤¥ëå ¨áá«¥¤®¢ ¨© ¯®§¢®«¨-«¨ ®¡®á®¢ âì ¢ ¦ë© ¬¥å ¨§¬  ¢â®¬ â¨ç¥áª®£®¯®¤¤¥à¦ ¨ï ¢®§¤ãè®£® § §®à  ¬¥¦¤ã ¯¥àä®à¨-à®¢ ®© ¯®¢¥àå®áâìî, ç¥à¥§ ª®â®àãî ¢¤ã¢ ¥âáï¢®§¤ãå, ¨ ª ¯¥«ìë¬ ¯®â®ª®¬, ¤¢¨¦ãé¨¬áï ¢¤®«ì¯®¢¥àå®áâ¨ ¨ ¢§ ¨¬®¤¥©áâ¢ãîé¨¬ á ¥©. �§¢¥áâ-®, çâ® á®§¤ ¨¥ â ª®£® á«®ï ¬®¦¥â § ç¨â¥«ì®á¨§¨âì £¨¤à®¤¨ ¬¨ç¥áª¨¥ á¨«ë, ®¡ãá«®¢«¥ë¥á¯«®èë¬ ¨«¨ ¤¢ãåä §ë¬ ¯®â®ª®¬ [2, 4]. � á¢ï-§¨ á íâ¨¬ áâ ®¢¨âáï  ªâã «ì®© § ¤ ç  ¯® ®æ¥-ª¥ § âà ç¨¢ ¥¬®© í¥à£¨¨   ¢¤ã¢ £ §  ¨ ®¯â¨¬¨-§ æ¨¨ ¢¤ã¢  ¢®§¤ãå  ç¥à¥§ ¯¥àä®à¨à®¢ ãî ¯®-¢¥àå®áâì.�������� ���������� ����������áâ ®¢ª , á®§¤  ï ¤«ï ¯à®¢¥¤¥¨ï ¨áá«¥¤®¢ -¨© (à¨á. 1), ¯®§¢®«ï«  à¥£ã«¨à®¢ âì ¨ ª®âà®«¨-

à®¢ âì à áå®¤ ¨ ¤ ¢«¥¨¥ ¯®¤ ¢ ¥¬®£®   ¯¥àä®-à¨à®¢ ãî ¯®¢¥àå®áâì 1 ¢®§¤ãå . �«ï á®§¤ ¨ï¡àë§£®¢®£® ¯®â®ª  á«ã¦¨«® é¥«¥¢®¥ á®¯«® 3, ¢ ª®-â®à®¥ ¯®¤ ¤ ¢«¥¨¥¬ ¯®¤ ¢ « áì ¢®¤ . �®«®¦¥¨¥á®¯«  à¥£ã«¨à®¢ «®áì ¯® ¢ëá®â¥ ¨ ¬®£«® ¯®¢®à ç¨-¢ âìáï. �¥£ã«¨à®¢ «®áì â ª¦¥ à ááâ®ï¨¥ h ¬¥¦-¤ã ¯®¢¥àå®áâìî ¯®â®ª  ¢®¤ë ¨ ¯¥àä®à¨à®¢ ®©¯®¢¥àå®áâìî. � ¯à®æ¥áá¥ íªá¯¥à¨¬¥â  ¤¨ ¬®-¬¥âà®¬ 2 ¨§¬¥àï« áì á¨«  âà¥¨ï R, ¤¥©áâ¢ãîé ïá® áâ®à®ë ¡àë§£®¢®£® ¯®â®ª    ¨á¯ëâë¢ ¥¬ãî¯®¢¥àå®áâì. �â®¡ë ®æ¥¨âì ¢«¨ï¨¥ ¢¤ã¢ ¥¬®-£® ç¥à¥§ ¯¥àä®à¨à®¢ ãî ¯®¢¥àå®áâì 1 £ §   ¢¥«¨ç¨ã á¨«ë âà¥¨ï, á®§¤ ¢ ¥¬ãî   íâ®© ¯®-¢¥àå®áâ¨ ¡àë§£®¢ë¬ ¯®â®ª®¬ à §«¨ç®© ¨â¥-á¨¢®áâ¨, ¡ë«® ¯à®¢¥¤¥® âà¨ á¥à¨¨ ¨á¯ëâ ¨©.�àë§£®¢®© ¯®â®ª, ¯®«ãç¥ë© ¯à¨ à á¯ ¤¥ ¨á-â¥ª îé¥© ¨§ é¥«¥¢®£® á®¯«  ¯«®áª®© áâàã¨ ¢®¤ë, ¯à ¢«ï«áï   ¯®¢¥àå®áâì ¬®¤¥«¨ ¯®¤ ã£«®¬ � == 3 � 60. � ááâ®ï¨¥ ®â áà¥§  á®¯«  ¤® ¯¥à¥¤¥-£® ªà ï ¬®¤¥«¨ l = 0.65 ¬. �¥ç¥¨¥ é¥«¨ á®¯«  {280� 1:2 ¬¬. � ¢«¥¨¥ ¢ ª ¬¥à¥ á®¯«  ¨§¬¥ï«®áì¢ ¯à¥¤¥« å 0.1 { 0.3 �� .�á¯ëâ ¨ï ¯à®¢®¤¨«¨áì á ¤¢ã¬ï ¬®¤¥«ï¬¨ ¯¥à-ä®à¨à®¢ ®© ¯®¢¥àå®áâ¨. �®¤¥«ì N�1 á à¥-¡à¨áâ®© ¯®¢¥àå®áâìî ¯à¥¤áâ ¢«ï«  á®¡®© ¯àï¬®-ã£®«ìãî ¤îà «î¬¨¨¥¢ãî ¯« áâ¨ã 406� 200¬¬¯«®é ¤ìî 0.0812 ¬2. �¥àåïï ¯®¢¥àå®áâì ¯« áâ¨-ë ¨¬¥«  ¯à®ä¨«ìë¥ ¯ §ë âà¥ã£®«ì®© ä®à¬ë á¢ãâà¥¨¬ ã£«®¬ 40�, £«ã¡¨®© 5 ¬¬, è £®¬ 5 ¬¬,60 c �. �. � ¢ç¥ª®, 2004
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�¨á. 1. �å¥¬  íªá¯¥à¨¬¥ìâ «ì®© ãáâ ®¢ª¨

�¨á. 2. �å¥¬  ¯¥àä®à¨à®¢ ®© ¯®¢¥àå®áâ¨:  { ¬®¤¥«ì N� 1; ¡ { ¬®¤¥«ì N�2¢ãâà¥¨¬ à ¤¨ãá®¬ § ªàã£«¥¨ï 1 ¬¬ ¨ ®áâàë-¬¨  àã¦ë¬¨ à¥¡à ¬¨ (à¨á. 2, a). �® ¢¯ ¤¨ ¬¯®«®á ¯à®á¢¥à«¥ë ®â¢¥àáâ¨ï ¤¨ ¬¥âà®¬ 0.8 ¬¬ ¨c ¯à®¤®«ìë¬ è £®¬ 12 ¬¬ (¢á¥£® 32 àï¤  ¯® 40®â¢¥àáâ¨©). �®¤¥«ì N�2 (à¨á. 2, ¡) ¯à¥¤áâ ¢«ï« 

á®¡®© ¯« áâ¨ã á ¯«®áª®© £« ¤ª®© ¯®¢¥àå®áâìîâ¥å ¦¥ à §¬¥à®¢ ¢ ¯« ¥ á ®â¢¥àáâ¨ï¬¨ ¤¨ ¬¥âà®¬0.7 ¬¬, ¯à®á¢¥à«¥ë¬¨ á ¯®¯¥à¥çë¬ è £®¬ 3 ¬¬¨ ¯à®¤®«ìë¬ 48 ¬¬ (¢á¥£® 7 àï¤®¢ ¯® 65 ®â¢¥à-áâ¨©).� íªá¯¥à¨¬¥â¥ ãáâ  ¢«¨¢ «¨áì á«¥¤ãîé¨¥ ¯ -à ¬¥âàë:¢¨¤ ¯à®¨æ ¥¬®© ¯®¢¥àå®áâ¨ { ¬®¤¥«¨ N� 1 ¨N� 2;à ááâ®ï¨¥ ®â ¯à®¨æ ¥¬®© ¯®¢¥àå®áâ¨ ¤® á¢®-¡®¤®© ¯®¢¥àå®áâ¨ ¢®¤ë h=65 ¬¬;ã£®«  ª«®  ¡àë§£®¢®£® ¯®â®ª  3® � 6®;ª®«¨ç¥áâ¢® àï¤®¢ ®âªàëâëå ®â¢¥àáâ¨© ¢ ¯¥àä®-à¨à®¢ ®© ¯®¢¥àå®áâ¨ N� 1: 4, 8, 16, 32. ¨«¨ 7àï¤®¢ ¤«ï ¬®¤¥«¨ N� 2, çâ® ¯à®¯®àæ¨® «ì® ¢«¨ï-¥â   ¯ à ¬¥âà S { áã¬¬ àãî ¯«®é ¤ì ®âªàëâëå®â¢¥àáâ¨©;�® ¢à¥¬ï íªá¯¥à¨¬¥â  ¨§¬¥àï«¨áì á«¥¤ãîé¨¥¢¥«¨ç¨ë ¯ à ¬¥âà®¢:¤ ¢«¥¨¥ ¢®¤ë ¯¥à¥¤ ¡àë§£®¢ë¬ á®¯«®¬ {�C[� ];¤ ¢«¥¨¥ £ §  ¢ ª ¬¥à¥ ¯¥à¥¤ ¯®¤ ç¥©   ¯¥àä®-à¨à®¢ ãî ¯®¢¥àå®áâì P£, [� ];c®¯à®â¨¢«¥¨¥ âà¥¨ï ¯¥àä®à¨à®¢ ®© ¯®-¢¥àå®áâ¨ ¬®¤¥«¨ N� 1 ¨ N� 2 ¯à¨  «¨ç¨¨ ¯®¤¢®¤ ¢®§¤ãå  R[�];c®¯à®â¨¢«¥¨¥ âà¥¨ï ¯« áâ¨ë ¡¥§ ¯®¤¤ã¢ R®[�].�® ãáâ ®¢«¥ë¬ ¨ ¨§¬¥à¥ë¬ ¢¥«¨ç¨ ¬à ááç¨âë¢ «¨áì:¨¬¯ã«ìá ¢®§¤ãè®£® ¯®â®ª , ¢¤ã¢ ¥¬®£® ç¥-à¥§ ¯¥àä®à¨à®¢ ãî ¯®¢¥àå®áâì (§ âà ç¥ë©(ã¯à ¢«ïîé¨©) ¨¬¯ã«ìá), à ááç¨âë¢ ¥¬ë© ¯®�. �. � ¢ç¥ª® 61
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�¨á. 3. � ¢¨á¨¬®áâ¨ �R(I) ¨ �R0(I 0) ¤«ï ¬®¤¥«¨ N� 1:a { � { n = 4, � { n = 8, � { n = 16; b { � { n = 4, � { n = 8, � { n = 16;� { n = 32, - - - - - �R = I; � { n = 32, - - - - - �R0 = I 0
�¨á. 4. � ¢¨á¨¬®áâ¨ �R(I) ¨ �R0(I 0) ¤«ï ¬®¤¥«¨ N� 2:a { � { Pc = 1:1 � 105 Pa, � { Pc = 1:65 � 105 Pa, b { � { Pc = 1:1 � 105 Pa, � - Pc = 1:65 � 105 Pa,� { Pc = 2:4 � 105 Pa, - - - - - �R = I; � { Pc = 2:4 � 105 Pa, - - - - - �R0 = I 0ä®à¬ã«¥:I = �£qV = �£S 2P£�£ = 2SP£ [�];¨§¬¥¥¨¥ ¡àë§£®¢®£® á®¯à®â¨¢«¥¨ï ¯« áâ¨ë(á¨¦¥¨¥ á®¯à®â¨¢«¥¨ï):�R = Ro � R[H];¨¬¯ã«ìá ¡àë§£®¢®£® ¯®â®ª , ¯®¤ ¢ ¥¬®£®  ¯« áâ¨ã:IC = ��SC 2PC�� = 2SCPC [H];áª®à®áâì ¡àë§£®¢®© áâàã¨:VC =s2PC�B [ ¬=á];á¨¦¥¨¥ á®¯à®â¨¢«¥¨ï ¯« áâ¨ë, ¡¥§à §¬¥à-®¥: �R0 = RO � RRO ;

¨¬¯ã«ìá ¯®¤¤ã¢  ¨«¨ § âà ç¥ë© ¨¬¯ã«ìá ¯à¨¢®§¤¥©áâ¢¨¨   ¡àë§£®¢®¥ â¥ç¥¨¥, ¡¥§à §¬¥àë©:I 0 = IRO = 2SP £RO ;ª®íää¨æ¨¥â ¡àë§£®¢®£® á®¯à®â¨¢«¥¨ï:c� = 2RO� V 2CS ;áª®à®áâì ª ¯¥«ì ¯à¨ ¯¥à¥¤ é¥«¥¢ë¬ á®¯«®¬:V = s2PC� [¬=á]:�á¯ëâ ¨ï ¯à®¢®¤¨«¨áì ¢ á«¥¤ãîé¥¬ ¯®àï¤ª¥.�®¤¥«ì ¯à®¨æ ¥¬®© ¯®¢¥àå®áâ¨ ãáâ  ¢«¨¢ -« áì  ¤ à ¡®ç¥© ¯®¢¥àå®áâìî   § ¤ ®¬ à á-áâ®ï¨¨ h. �®§¤ ¢ ï ¡àë§£¨ é¥«¥¢ë¬ á®¯«®¬ 3(á¬. à¨á. 1), ¤®¡¨¢ «¨áì ¬ ªá¨¬ «ì® ¢®§¬®¦®©62 �. �. � ¢ç¥ª®
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�¨á. 5. �à¨áâ¥®ç®¥ â¥ç¥¨¥ ¡¥§ ¯®¤¤ã¢ .

�¨á. 6. �à¨áâ¥®ç®¥ â¥ç¥¨¥ á ¯®¤¤ã¢®¬ ( �� = 104 [� ] ).¢¥«¨ç¨ë ¡àë§£®¢®£® á®¯à®â¨¢«¥¨ï R00, ¨á¯ëâã-¥¬®£® ¬®¤¥«ìî. � â¥¬ ¯®¤ ¢ «¨ ¢®§¤ãå ç¥à¥§ ®â-¢¥àáâ¨ï ¬®¤¥«¨, ã¢¥«¨ç¨¢ ï ¨§¡ëâ®ç®¥ ¤ ¢«¥¨¥ ¤ ®â¢¥àáâ¨ï¬¨ �£ ¢ ¯à¥¤¥« å ®â 0 ¤® 7�104 �  ¨¨§¬¥àï«¨ á¨«ã á®¯à®â¨¢«¥¨ï R, ¤¥©áâ¢ãîéãî  ¬®¤¥«ì. �à¥ªà â¨¢ ¯®¤ çã ¢®§¤ãå , ¤«ï ª®âà®«ïá®¢  § ¬¥àï«¨ ¡àë§£®¢®¥ á®¯à®â¨¢«¥¨¥ R10 ¡¥§¯®¤¤ã¢ .�«ï ¨áá«¥¤®¢ ¨ï ¢«¨ï¨ï à ¢®¬¥à®áâ¨ ¨ ¨-â¥á¨¢®áâ¨ ¯®¤¤ã¢  ¨á¯ëâ ¨ï ¯à®¢®¤¨«¨áì áà §«¨çë¬ ç¨á«®¬ àï¤®¢ ®âªàëâëå ®â¢¥àáâ¨©: 4,8, 16, 32.���������� �������������¥§ã«ìâ âë íªá¯¥à¨¬¥â  ¯à¥¤áâ ¢«¥ë § ¢¨á¨-¬®áâï¬¨ á¨¦¥¨ï ¡àë§£®¢®£® á®¯à®â¨¢«¥¨ï �R®â ¢¥«¨ç¨ë ¨¬¯ã«ìá  ¯®¤¤ã¢ ¥¬®£® ¢®§¤ãå  (§ -âà ç¨¢ ¥¬®£® ¨¬¯ã«ìá ) I (à¨á. 3,a, 4,a) ¨ ¢ ¡¥§-à §¬¥à®¬ ¢¨¤¥, £¤¥ �R ¨ I ®â¥á¥ë ª  ç «ì®-¬ã ¡àë§£®¢®¬ã á®¯à®â¨¢«¥¨î Ro (à¨á. 3,b, 4,b).�®ª®¢ë¥ ¢¨¤ë ª àâ¨ë ¯à¨áâ¥®ç®£® ¡àë§£®-
¢®£® â¥ç¥¨ï ¡¥§ ¯®¤¤ã¢  ¯®ª § ë   à¨á. 5 ¨¯à¨  «¨ç¨¨ ¯®¤¤ã¢  �£ = 104 [� ] {   à¨á. 6.�à¨¢¥¤¥ë¥ ä®â®£à ä¨¨  £«ï¤® ¤¥¬®áâà¨-àãîâ ¬¥å ¨§¬ë á¤ã¢  á«®ï ¢®¤ë ¨ ®â¡à®á  ¡àë§-£®¢®£® ¯®â®ª  ®â ®¡â¥ª ¥¬®© ¯¥àä®à¨à®¢ ®©¯®¢¥àå®áâ¨, ç¥à¥§ ª®â®àãî ¢ë¤ã¢ ¥âáï ¢®§¤ãå.�¬¯ã«ìá ¡àë§£®¢®£® ¯®â®ª  IC ¯à¨ ¨§¬¥¥¨¨¤ ¢«¥¨ï ¯¥à¥¤ á®¯«®¬ PC = 1:1 � 105 � 2:5 � 105�  ¨§¬¥ï«áï ¢ ¯à¥¤¥« å:IC = 2SCPC = 2 � 0:28 � 0:0012 � (1:1� 2:5) � 105 == 74� 168 [H]:�à¨ íâ®¬ áª®à®áâì ¢ áâàã¥ ¤®áâ¨£ «  ¢¥«¨ç¨ë:V = s2PC� = r2 � (1:1� 2:5) � 105998 == 14:8� 22:4 [¬=á]:�®áª®«ìªã áâàãï  ¯à ¢«¥    ¯« áâ¨ã ¯®¤ã£«®¬ 3®...6®, â® ®à¬ «ì ï ª ¯®¢¥àå®áâ¨ á®áâ -¢«ïîé ï ¡ã¤¥â à ¢ :In = Ic sin(�) = (74� 168) � (0:052� 0:11) =�. �. � ¢ç¥ª® 63



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2004. �®¬ 6 (78), N 2. �. 60 { 64= 3; 848� 17:56[H]:� «¨§ íªá¯¥à¨¬¥â «ìëå à¥§ã«ìâ â®¢ ¯®ª -§ë¢ ¥â, çâ® ã¢¥«¨ç¥¨¥ ¨¬¯ã«ìá  ¯®¤¤ã¢  ¥ ¢á¥-£¤  á®¯à®¢®¦¤ ¥âáï  ¤¥ª¢ âë¬ á¨¦¥¨¥¬ á®-¯à®â¨¢«¥¨ï. � ª, ¢¥«¨ç¨  ¯®¤¤ã¢  ¢ ¯à¥¤¥« åI 0 � 0:5 ¯à¨¢®¤¨â ª à¥§ª®¬ã ¯ ¤¥¨î á®¯à®â¨-¢«¥¨ï �R0 ¤® 0.5�0.7. � ¤ «ì¥©è¥¥ ¯®¢ëè¥¨¥¨¬¯ã«ìá®£® ¯®¤¤ã¢  I0 > 0:5 ¯à¨¢®¤¨â ª  á¨¬-¯â®â¨ç¥áª®¬ã á¨¦¥¨î ¡àë§£®¢®£® á®¯à®â¨¢«¥-¨ï.�ªá¯¥à¨¬¥âë   ¬®¤¥«¨ N� 2 (£« ¤ª ï ¯« áâ¨-ª  á 7-ìî àï¤ ¬¨ ªàã£«ëå ®â¢¥àáâ¨© ¤¨ ¬¥âà®¬0.7 ¬¬, á¬. à¨á. 2, b) ¯à®¤¥¬®áâà¨à®¢ «¨   «®-£¨ç®¥ ¯®¢¥¤¥¨¥ ªà¨¢ëå ®â®á¨â¥«ì® ¥©âà «ì-®© èâà¨å®¢®© «¨¨¨, ª®â®à ï ï¢«ï¥âáï «¨¨¥©à ¢ëå ¨¬¯ã«ìá®¢ (§ âà ç¥®£® ¨ ¢ë¨£àë¢ ¥¬®-£®). �¤ ª® ¢ íâ®¬ á«ãç ¥ íªá¯¥à¨¬¥â ¯®ª § «(à¨á. 4), çâ® ¢á¥ ªà¨¢ë¥ «¥¦ â ¢ ®¡« áâ¨ I 0 > �R0,çâ® ®§ ç ¥â ¯à¥¢ëè¥¨¥ § âà â  ¤ ¢ë¨£àëè¥¬¢ á®¯à®â¨¢«¥¨¨.�®-¢¨¤¨¬®¬ã, â ª®© íää¥ªâ á«¥¤ã¥â ®â¥áâ¨ ª®á®¡¥®áâï¬ ª®áâàãªæ¨¨ ¨ ä®à¬ë ¯«®áª®© ¯®-¢¥àå®áâ¨ á ¯¥àä®à æ¨¥©. � «¨§ íªá¯¥à¨¬¥â á ¬®¤¥«ìî ¯®¢¥àå®áâ¨ N� 1 (à¥¡à¨áâ ï ¯®¢¥àå-®áâì àï¤ ¬¨ ®â¢¥àáâ¨© ¢® ¢¯ ¤¨ å) ¯®ª §ë¢ ¥â,çâ® ¥©âà «ì ï èâà¨å®¢ ï «¨¨ï ¤¥«¨â ®¡« áâìíªá¯¥à¨¬¥â «ìëå § ç¥¨© �R0   ¤¢¥ ç áâ¨,£¤¥ I 0 > �R' ¨ I0 < �R0. �à¨ íâ®¬ ¢ ®¡« áâ¨I 0 < �R0 ¢ë¨£àëè ¢ á¨¦¥¨¨ á®¯à®â¨¢«¥¨ï  ¤§ âà ç¥ë¬ ¨¬¯ã«ìá®¬ ¬®¦¥â ¤®áâ¨çì 200-300%(p¨á. 4).�®¯®áâ ¢«ïï ¨¬¯ã«ìá ¢¤ã¢ ¥¬®£® £ §  I á ¢¥«¨-ç¨®© ®à¬ «ì®© á®áâ ¢«ïîé¥© ¨¬¯ã«ìá  ¡àë§-£®¢®£® ¯®â®ª  In, ¬®¦® ®â¬¥â¨âì, çâ® ¢ë¨£àëè¢ á®¯à®â¨¢«¥¨¨ ¢ ®¡« áâ¨ �R0 > I0 ®¡¥á¯¥ç¨¢ «-áï ã¯à ¢«ïîé¨¬ ¢®§¤¥©áâ¢¨¥¬, ¬¥ìè¨¬ (I � 4[�]), ç¥¬ áà¥¤¥¥ § ç¥¨¥ ¨¬¯ã«ìá  ®à¬ «ì®©á®áâ ¢«ïîé¥© ¡àë§£®¢®£® ¯®â®ª  In = 10.7 [�].� «¨§ íªá¯¥à¨¬¥â®¢ á ¬®¤¥«ìî N� 1 ¯®ª § «,çâ® íää¥ªâ¨¢®¥ á¨¦¥¨¥ á®¯à®â¨¢«¥¨ï ¯à®¨á-å®¤¨â ¯à¨ ¯®¤¤ã¢¥, ®áãé¥áâ¢«ïîé¥¬áï á è £®¬¬¥¦¤ã § ¤¥©áâ¢®¢ ë¬¨ àï¤ ¬¨ ®â¢¥àáâ¨© 96 ¬¬(4 àï¤ ) ¨ 48 ¬¬ (8 àï¤®¢). � «ì¥©è¥¥ á¨¦¥¨¥¨â¥à¢ «  ¬¥¦¤ã àï¤ ¬¨ ¤® 24 ¬¬ (16 àï¤®¢) ¨12 ¬¬ (32 àï¤ ) ª § ¬¥â®¬ã à®áâã íää¥ªâ  á¨-¦¥¨ï á®¯à®â¨¢«¥¨ï ¥ ¯à¨¢®¤¨â.

� ¯®á«¥¤ãîé¨å ¨áá«¥¤®¢ ¨ïå ¡ë«® ¡ë ¨â¥à¥á-® à áá¬®âà¥âì ¯à¨«®¦¥¨¥ ¯®«ãç¥ëå à¥§ã«ì-â â®¢ ª á¨¦¥¨î á®¯à®â¨¢«¥¨ï ¯à¨ á¯«®è®¬®¡â¥ª ¨¨ ¯®¢¥àå®áâ¥© [5,6] ¨ ¯à¨ ¨áªãááâ¢¥®©áã¯¥àª ¢¨â æ¨¨ ¤«ï ¬ «ëå § §®à®¢ ¬¥¦¤ã ¯®¢¥àå-®áâìî ¨ £à ¨æ¥© ª ¢¥àë.�������¡ àã¦¥® ¯à¥¨¬ãé¥áâ¢® à¥¡à¨áâëå ¯®¢¥àå-®áâ¥© ¢ à¥ «¨§ æ¨¨ ¬¥å ¨§¬  á¨¦¥¨ï ¡àë§£®-¢®£® á®¯à®â¨¢«¥¨ï. � ª®¢®¥ á«¥¤ã¥â ®â¥áâ¨  áç¥â ¢á¯®¬®£ â¥«ì®© à®«¨ à¥¡¥à ¢  ¯à ¢«¥¨¨áâàã© ¯à¨ ¨å ä®à¬¨à®¢ ¨¨.�¯â¨¬ «ìë¥ ¢¥«¨ç¨ë ¨¬¯ã«ìá  ¯à¨ ¢¤ã¢¥¢®§¤ãå  ç¥à¥§ ¯¥àä®à æ¨î ¯à¨ ¨á¯®«ì§®¢ ¨¨ ¬®-¤¥«¨ á ¯®¢¥àå®áâìî â¨¯ N� 1 «¥¦ â ¢ ®¡« áâ¨I 0 � 0:3.�®áâ â®çë¬ ¨â¥à¢ «®¬ ¤«ï ®¯â¨¬ «ì®£®à á¯à¥¤¥«¥¨ï ¯®¤¤ã¢  ¯® ¯¥àä®à¨à®¢ ®© ¯®-¢¥àå®áâ¨ N� 1 ï¢«ï¥âáï ¨â¥à¢ « 50...100 ¬¬, ¯à¨ª®â®à®¬ à¥ «¨§ã¥âáï ®¯â¨¬ «ìë© à¥¦¨¬ á¨¦¥-¨ï á®¯à®â¨¢«¥¨ï.� ªá¨¬ «ìë© ¤®áâ¨£ãâë© íää¥ªâ á¨¦¥¨ï¡àë§£®¢®£® á®¯à®â¨¢«¥¨ï ¤«ï ¯à®¨æ ¥¬®© ¯®-¢¥àå®áâ¨ N� 1 á®áâ ¢«ï¥â 300% ¯® ®â®è¥¨î ª§ âà ç¥®¬ã ¨¬¯ã«ìáã ¤«ï á¤ã¢  ¡àë§£.1. �®«¤ëà¥¢ �.�., �ëª®¢ �.�. �®¯à®â¨¢«¥¨¥ ¯« -áâ¨ë ¢ ¡àë§£®¢®¬ ¯®â®ª¥ // �àã¤ë ����.{1989.{ �ë¯. 2452.{ �. 35-39.2. �ëª®¢ �.�. �®¯à®â¨¢«¥¨¥ â¢¥à¤®© ¯®¢¥àå®áâ¨¢ ¯®â®ª¥ ¢®¤ïëå ¡àë§£ // �àã¤ë ����.{ 1986.{2330.{ �. 20-25.3. �®à®¨ �.�., � ¯ ª¨ �.�. � ¢§ ¨¬®¤¥©áâ¢¨¨¦¨¤ª¨å ª ¯¥«ì á â¢¥à¤®© ¯®¢¥àå®áâìî // �àã¤ë����.{ 1986.{ 2330.{ �. 3-19.4. � ¢ç¥ª® �.�. �áá«¥¤®¢ ¨¥ á¨«, ¢®§¨ª îé¨å  ¯« áâ¨¥ ¢ ¡àë§£®¢®¬ ¯®â®ª¥ // �¥áâ¨ª ����\���", � è¨®áâà®¥¨¥.{ 1999.{ 36, N 2.{ �. 362-369.5. � ¢ç¥ª® �.�. �áá«¥¤®¢ ¨¥ ¡àë§£®¢®£® á«®ï¢¡«¨§¨ â¢¥à¤®© ¯®¢¥àå®áâ¨ // �̈ ¤à®¬¥å ¨ª .{2003.{ â®¬ 5 (77) N 4.{ �. 58-63.6. Keizo WatanabeDrag reduction research in Japan/Proc. International Symposium on Seawater drugReduction.{ Newport: RJ, 1998.{ P. 19-31.
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