
ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2005. �®¬ 7 (79), N 1. �. 90 { 92 ������ö ���ö����������� 533.6.013.124����� ����������� ��������� ���������� �ö��������ö��� ������. ö. ���O���öáâ¨âãâ £÷¤à®¬¥å ÷ª¨ ��� �ªà ù¨, �¨ù¢�¤¥à¦ ® 05.10.2004�  ¤®¯®¬®£®î ¢ £®¢¨å ¢¨¬÷à÷¢   ¬®¤¥«÷ ã £÷¤à®¤¨ ¬÷ç÷© âàã¡÷ ¯®ª § ®, é® ¤«ï ¤à÷¡®à¥¡à¨áâ®ù ¯®¤®¢¦ì®®¡â÷ç®ù ¯®¢¥àå÷ ÷áãõ ¤÷ ¯ §® ¯ à ¬¥âà÷¢, ã ïª®¬ã ®¯÷à âãà¡ã«¥â®£® â¥àâï ¬¥è¨©, ÷¦ ã £« ¤ª®ù ¯«®áª®ù¯« áâ¨¨ § â ª®î ¦ ¯«®é¥î ¯à®¥ªæ÷ù. �à¨ æì®¬ã ¬ ªá¨¬ «ì¥ §¨¦¥ï ª®¥ä÷æ÷õâã â¥àâï §  à åã®ª ®à¥¡à¥ïáª« «® ¤® 16%.� ¯®¬®éìî ¢¥á®¢ëå ¨§¬¥à¥¨©   ¬®¤¥«¨ ¢ £¨¤à®¤¨ ¬¨ç¥áª®© âàã¡¥ ¯®ª § ®, çâ® ¤«ï ¬¥«ª®à¥¡à¨áâ®© ¯à®¤®«ì®®¡â¥ª ¥¬®© ¯®¢¥àå®áâ¨ áãé¥áâ¢ã¥â ¤¨ ¯ §® ¯ à ¬¥âà®¢, ¢ ª®â®à®¬ á®¯à®â¨¢«¥¨¥ âãà¡ã«¥â®£® âà¥¨ï ¬¥ìè¥,ç¥¬ ã £« ¤ª®© ¯«®áª®© ¯« áâ¨ë á â ª®© ¦¥ ¯«®é ¤ìî ¯à®¥ªæ¨¨. �à¨ íâ®¬ ¬ ªá¨¬ «ì®¥ á¨¦¥¨¥ ª®íää¨æ¨¥â âà¥¨ï §  áç¥â ®à¥¡à¥¨ï á®áâ ¢¨«® ¤® 16%.Weight measurements in a water tunnel have shown that there exist a range of parameters of longitudinally �ne-ribbedsurface such that turbulent friction in ow over the surface is less than that over a smooth at plane of the same projectedarea. Maximum drag reduction due to ribbing is up to 16%.�®§à®¡ª  § å®¤÷¢, á¯àï¬®¢ ¨å   §¨¦¥ï£÷¤à®¤¨ ¬÷ç®£® ®¯®àã ¯®¢¥àå÷, õ ¢ ¦«¨¢¨¬ à¥-§¥à¢®¬ ¯÷¤¢¨é¥ï  ¥à®¤¨ ¬÷ç®ù ¤®áª® «®áâ÷«÷â «ì¨å  ¯ à â÷¢ ÷ £÷¤à®âà á¯®àâ¨å á¨áâ¥¬. � è ç á ¤®á¨âì ¤®ª« ¤® ¢¨¢ç¥  ¨§ª  § á®¡÷¢§¬¥è¥ï ®¯®àã â¥àâï. �   à®¡®â  ¯à¨á¢ï-ç¥  ¤®á«÷¤¦¥î ¬®¦«¨¢®áâ÷ ¢¨ª®à¨áâ ï ¬¥-â®¤ã §¨¦¥ï âãà¡ã«¥â®£® â¥àâï §  ¤®¯®¬®-£®î ¤à÷¡®à¥¡à¨áâ®ù ¯®¢¥àå÷ (à÷¡«¥â¨), à¥¡à  ïª®ùá¯àï¬®¢ ÷ ã§¤®¢¦ ¯®â®ªã.�¤¨¬ ÷§ ¯¥àè¨å ¤®á«÷¤¦¥ì ã æì®¬ã  ¯àï¬-ªã ¬®¦  ¢¢ ¦ â¨ à®¡®âã [1], ¢ ïª÷© ¥ªá¯¥à¨¬¥-â «ì® ¡ã«® ¯®ª § ®, é® ¯à¨ âãà¡ã«¥â®¬ã à¥-¦¨¬÷ â¥ç÷ù ¢ ï¤à÷ ª  «ã âà¨ªãâ®£® ¯®¯¥à¥ç®£®¯¥à¥â¨ã ¯®â÷ª ã ªãâ®¢¨å ®¡« áâïå (ã ¤÷ ¯ §®÷ ¤®30o) § «¨è õâìáï « ¬÷ à¨¬   ¤÷«ïæ÷ ¤® 40% ¯®¢¨á®â÷ âà¨ªãâ¨ª . �ã«® ¢¨á«®¢«¥¥ ¯à¨¯ãé¥ï,é® á¯®áâ¥à÷£ õâìáï ¥ä¥ªâ, ïª¨© ®¡ã¬®¢«¥¨© ¯à¨-¤ãè¥ï¬ âãà¡ã«¥â®áâ÷ ¢ ªãâ®¢¨å ®¡« áâïå ¢ -á«÷¤®ª ¬ «®áâ÷ ¯®¯¥à¥ç¨å ¬ áèâ ¡÷¢. � à®¡®â÷ [2]à®§£«ïãâ  ä÷§¨ç  ª àâ¨  â¥ç÷ù ¡÷«ï à÷¡«¥â÷¢, ¤¥¢ª §ãõâìáï, é® ãá¥à¥¤¨÷ à÷¡«¥â÷¢ ¯®â÷ª àãå õâìáï¤ã¦¥ ¯®¢÷«ì®,   ¡÷ç÷ ¯¥à¥¬÷é¥ï à÷¤¨¨ ¯®¡«¨§ãà÷¡«¥â÷¢ áâ îâì ¥§ ç¨¬¨.� à®¡®â÷ [3] § ¯à®¯®®¢   ¬®¤¥«ì ¯à®æ¥áã, ïª £àãâãõâìáï   ÷¤¥ù ¯à® â¥, é® §¨¦¥ï ®¯®àã ¥ õ¡¥§¯®á¥à¥¤÷¬ à¥§ã«ìâ â®¬ ¢§ õ¬®¤÷ù § âãà¡ã«¥â-®î áâàãªâãà®î,   ¢¨§ ç õâìáï å à ªâ¥à®¬ â¥ç÷ù¢'ï§ª®£® á¥à¥¤®¢¨é  ¢ à¨ä«¥÷© ¯®¢¥àå÷. �¥ç÷ù¢ ª  ¢ª å ¢÷¤¯®¢÷¤ îâì ¬ «÷ ç¨á«  �¥©®«ì¤á ,¢÷ §  á¢®ù¬ å à ªâ¥à®¬ õ ¯®¢§ãç¨¬, â®¬ã ¬÷áæ¥¢÷¤®â¨ç÷  ¯àã£¨   áâ÷æ÷ ¬ «÷ ÷ ¬ ªá¨¬ «ì÷  

¢¥àå÷¢æ÷ ª  ¢ª¨ ç¥à¥§  ï¢÷áâì £à ¤÷õâã è¢¨¤-ª®áâ÷. � â ª®¬ã ¢¨¯ ¤ªã ¬¥è  ç áâª  ¯®¢¥àå÷¢¨âà¨¬ãõ ¢¥«¨ª÷ ¤®â¨ç÷  ¯àã£¨.� ®¤÷© ÷§ à ÷å à®¡÷â ¯à® ¢¯«¨¢ ®à¥¡à¥ï  ç áâ®âã âãà¡ã«¥â¨å ¢¨ª¨¤÷¢ ÷ ®¯÷à â¥àâï ¯à¨¤®§¢ãª®¢÷© è¢¨¤ª®áâ÷ ¯®â®ªã [4] ¢¨á®â  à¥¡¥à h¯àï¬®ªãâ®ù ä®à¬¨ ¢ à÷î¢ « áï ¢ ¤÷ ¯ §®÷ h+ == 45 � 111,   ¢÷¤áâ ì S ¬÷¦ ¨¬¨ §¬÷î¢ « áï ¢¬¥¦ å S+ = 190�373. �ãâ ÷ ¨¦ç¥ § ç¥ï h ÷ S¯à¥¤áâ ¢«¥÷ ¢ ¡¥§à®§¬÷à®¬ã ¢¨£«ï¤÷ ¢ ®¤¨¨æïå§ ª®ã áâ÷ª¨: h+ = hu�=�; S+ = Su�=�; ¤¥ u��¤¨ ¬÷ç  è¢¨¤ª÷áâì; � � ª®¥ä÷æ÷õâ ª÷¥¬ â¨ç-®ù ¢'ï§ª®áâ÷. �ã«® ¢áâ ®¢«¥®, é® ¯à¨ ¯¥¢¨å§ ç¥ïå ¢¨á®â¨ ÷ ¢÷¤áâ ÷ ¬÷¦ à¥¡à ¬¨, ç áâ®â âãà¡ã«¥â¨å ¢¨ª¨¤÷¢ §¬¥èãõâìáï   20� 25%,  ®¯÷à â¥àâï ®à¥¡à¥®ù ¯®¢¥àå÷ {   3 � 4% ¬¥è¥¢ ¯®à÷¢ï÷ § ®¯®à®¬ â¥àâï £« ¤ª®ù ¯« áâ¨¨.� à®¡®â÷ [4] â ª®¦ §£ ¤ ® ¯à® ÷è÷ ¥ªá¯¥à¨¬¥-â «ì÷ ¤®á«÷¤¦¥ï ¢¯«¨¢ã ¯àï¬®ªãâ®£® ®à¥¡à¥-ï   ®¯÷à, ã ïª¨å ¡ã«¨ ®âà¨¬ ÷ ¯à®â¨«¥¦÷ à¥-§ã«ìâ â¨: ¯à¨ h+ = 70 � 150 â  S+ = 50 � 1100®à¥¡à¥ï ¯à¨¢®¤¨«® ¤® §¡÷«ìè¥ï á¨«¨ â¥àâï  10�50%. � æ÷© à®¡®â÷ ¢÷¤§ ç¥®, é® âà¨ªãâ¥ à¥-¡à® §  ÷è¨å à÷¢¨å ã¬®¢ ¬¥è¥ §¡÷«ìèãõ ®¬¨¢ ã¯®â®ª®¬ ¯®¢¥àåî.�®á¨âì ¤®ª« ¤¥ ¥ªá¯¥à¨¬¥â «ì¥ ¤®á«÷¤¦¥ïâãà¡ã«¥â®£® ®¯®àã â¥àâï ®à¥¡à¥¨å ¯®¢¥àå®ì¯à®¢¥¤¥® ¢ à®¡®â å [4-9], ¤¥ à®§£«ï¤ õâìáï ¤¥ª÷«ì-ª  ¤¥áïâª÷¢ ¯®¢¥àå®ì ÷§ à÷§¨¬ ¯à®ä÷«¥¬ ®à¥¡à¥-ï. �«ï èâãç®£® §¡÷«ìè¥ï â®¢é¨¨ ¯®£à ¨ç-®£® è àã ¢¨ª®à¨áâ®¢ã¢ ¢áï ¤à®â®¢¨© âãà¡ã«÷§ -â®à. � ¤¥ïª¨å à®¡®â å, §®ªà¥¬  [4,7], ¢ª §ãîâìáï90 c �. ö. �®à®¡®¢, 2005



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2005. �®¬ 7 (79), N 1. �. 90 { 92®¯â¨¬ «ì÷ à®§¬÷à¨ à÷¡«¥â÷¢: h+ � S+ � 10 � 14.�¨ª®à¨áâ ï à÷¡«¥â÷¢   ¯« áâ¨ å ÷ â÷« å ®¡¥à-â ï, â®¡â® ¢ â¥ç÷ù ¯à ªâ¨ç® ¡¥§ £à ¤÷õâã â¨á-ªã, ¯à¨¢¥«® ¤® §¨¦¥ï ®¯®àã ¤® 7�8%,   y ¤¥ïª¨å¢¨¯ ¤ª å { ¤® 10%.� à®¡®â å ¯® ¤®á«÷¤¦¥î ®à¥¡à¥¨å ¯®¢¥àå®ì¯®¤ ï à¥§ã«ìâ â÷¢ ¯® ¢÷¤®á÷© §¬÷÷ â¥àâï  -¢®¤¨âìáï ¢ § «¥¦®áâ÷ ¢÷¤ ¡¥§à®§¬÷à®ù ¢÷¤áâ ÷¬÷¦ à¥¡à ¬¨ S+ ã ª®®à¤¨ â å § ª®ã áâ÷ª¨. �¥¯®¢'ï§ ® § £÷¯®â¥§®î ¯à® ¢¯«¨¢ ¯®¤®¢¦÷å ª  -¢®ª   § à®¤¦¥ï ÷ à®§¢¨â®ª âãà¡ã«¥â¨å ¯à¨-áâ÷¨å ¢¨ª¨¤÷¢ ã « ¬÷ à®¬ã ¯÷¤è àªã. �ª ¢÷¤®-¬®, ®¡« áâì § à®¤¦¥ï âãà¡ã«¥â¨å ¢¨ª¨¤÷¢ ®¡-¬¥¦¥  ¯® â®¢é¨÷ ¯®£à ¨ç®£® è àã ª®®à¤¨ -â®î y+ � 30,   ¯®¯¥à¥ç  ¢÷¤áâ ì ¬÷¦ ¨¬¨ ¢¡¥§à®§¬÷à®¬ã ¢¨£«ï¤÷ Z+ � 100. �®¬ã ¢¢ ¦ õâì-áï §  ¤®æ÷«ì¥ ¢¨ª® â¨ ¤®á«÷¤¦¥ï   ¯®¢¥àå÷â ª®ù £¥®¬¥âà÷ù, é®¡ á¯÷¢¢÷¤®è¥ï å à ªâ¥à¨åà®§¬÷à÷¢ ùù ®à¥¡à¥ï ¡ã«® ¡«¨§ìª¨¬ ¤® §£ ¤ ¨å¯ à ¬¥âà÷¢.� ¤ ÷© à®¡®â÷  ¢¥¤¥÷ à¥§ã«ìâ â¨ ¥ªá¯¥à¨¬¥-â «ì®£® ¤®á«÷¤¦¥ï ®¯®àã â¥àâï ¯«®áª®ù ®à¥-¡à¥®ù ¯®¢¥àå÷ ¢ ¯®à÷¢ï÷ § £« ¤ª®î ¯®¢¥àå-¥î. �¥®¬¥âà¨ç÷ ¯ à ¬¥âà¨ ®à¥¡à¥ï ¯®ª § ÷  à¨á. 1. �¥à¥â¨ à¥¡à  âà¨ªãâ¨© § ªãâ®¬ ¯à¨¢¥àè¨÷ 40o § ®ªàã£«¥®î ¢¥àè¨®î. �¨á®â  à¥-¡à  h = 0:4 ¬¬: �÷¦ âà¨ªãâ¨¬¨ ¢¨áâã¯ ¬¨ õ¯«®áª  ¯«®é ¤ª , à®§¬÷à ïª®ù ¤®à÷¢îõ ®á®¢÷ à¥-¡à . �à®ª ¬÷¦ à¥¡à ¬¨ S = 0:8 ¬¬. �÷¤®è¥ïh=S = 0:5 ÷ ¡«¨§ìª¥ ¤® á¯÷¢¢÷¤®è¥ï ¬÷¦ ¯ à -¬¥âà ¬¨ y+ ÷ Z+.
�¨á. 1. �®à¬  ®à¥¡à¥ï ¯®¢¥àå÷. �®¯¥à¥ç¨© ¤® ¯àï¬ªã ¯®â®ªã ¯¥à¥â¨ ®à¥¡à¥®ù ¯®¢¥àå÷�®¢¥àå÷, é® â¥áâã¢ «¨áï, ¡ã«¨ ¢¨ª® ÷ ã ¢¨-£«ï¤÷ â®ª¨å ¯àï¬®ªãâ¨å ¯« áâ¨ 1 (à¨á.2), ïª÷à®§â è®¢ã¢ «¨áï   ¬®¤¥«÷. �®¤¥«ì ï¢«ï«  á®-¡®î â®ª¨© æ¨«÷¤à 2 (¯®¤®¢¦¥ï �æ¨« > 40) ÷§åà¥áâ®¯®¤÷¡® § ªà÷¯«¥¨¬¨   ÷© ç®â¨à¬  ¤®-á«÷¤¦ã¢ ¨¬¨ â®ª¨¬¨ ¯àï¬®ªãâ¨¬¨ ¯« áâ¨ -

¬¨ ¬ «®£® ¯®¤®¢¦¥ï �¯« = L¯«=b¯« � 0:33, ¤¥L¯«; b¯« � ¢÷¤¯®¢÷¤® à®§¬ å ÷ å®à¤  ¯« áâ¨¨.�÷¤®è¥ï à®§¬ åã ¯« áâ¨¨ ¤® ¤÷ ¬¥âà  æ¨«÷-¤à  L¯«=dæ¨« � 12:5. �  ®à¥¡à¥¨å ¯« áâ¨ å à÷-ä«¥ï ¡ã«® ¢¨ª® ® § ®¡®å áâ®à÷ (�).
�¨á. 2. �å¥¬  à®§¬÷é¥ï ¬®¤¥«÷ § ®à¥¡à¥¨¬¨¯« áâ¨ ¬¨ ¢ à®¡®ç÷© ç áâ¨÷ £÷¤à®¤¨ ¬÷ç®ù âàã¡¨�¨¯à®¡ã¢ ï ¯à®¢®¤¨«¨áï ¢ £÷¤à®¤¨ ¬÷ç÷©âàã¡÷ § § ªà¨â®î à®¡®ç®î ç áâ¨®î, é® ¬ õ ª¢ -¤à â¨© ¯®¯¥à¥ç¨© ¯¥à¥â¨ à®§¬÷à®¬ 0:4� 0:4 ¬÷ ¤®¢¦¨ã 1.8 ¬. �¢¨¤ª÷áâì ¯®â®ªã ¢ à®¡®ç÷©¤÷«ïæ÷ âàã¡¨ U1 §¬÷î¢ « áï ¢ ¬¥¦ å ¢÷¤ 0.3 ¤®2.5 ¬/á. �¢¨¤ª÷áâì ¯®â®ªã à¥õáâàã¢ « áï ¯à¨©-¬ ç¥¬ è¢¨¤ª÷á®£®  ¯®àã, çãâ«¨¢¨¬ ¥«¥¬¥â®¬ïª®£® ¡ã¢  ¯÷¢¯à®¢÷¤¨ª®¢¨© ª «÷¡à®¢ ¨© â¥à-¬®ª®¬¯¥á®¢ ¨© ¤¨ä¥à¥æ÷ «ì¨© ¤ âç¨ª â¨áªã§ ®à¬®¢ ¨¬ ¢¨å÷¤¨¬ á¨£ «®¬. �®¤¥«ì 2 ãáâ -®¢«î¢ « áï ¢ á¥à¥¤¨÷ à®¡®ç®ù ¤÷«ïª¨ 4 ��� ÷á¢®õî å¢®áâ®¢®î ç áâ¨®î ªà÷¯¨« áï ¤® â¥§®¬¥-âàã 3 §  ¯÷¢¯à®¢÷¤¨ª®¢¨¬¨ ¤ âç¨ª ¬¨, é® à®§-â è®¢ ÷ ãá¥à¥¤¨÷ ®¡â÷ç¨ª  ¤¥à¦ ¢ª¨. � ¤®-á«÷¤ å ¢¨¬÷àî¢ «¨áï § ç¥ï è¢¨¤ª®áâ÷ ¯®â®ªã ÷£÷¤à®¤¨ ¬÷ç¨© ®¯÷à ¯®¤®¢¦ì® ®¡â÷ç®ù ¬®¤¥«÷,é® ç¥à¥§ ��� à¥õáâàã¢ «¨áï ¢ ����. �¨á«® �¥©-®«ì¤á  ¢ ¤®á«÷¤ å §¬÷î¢ «®áï ¢÷¤ Re = 2:4 � 105¤® 2 � 106. �¥§ã«ìâ â¨ ¡ £ â®ªà â¨å ¢¨¬÷à÷¢ ®¯®-àã âãà¡ã«¥â®£® â¥àâï £« ¤ª®ù ¯®¢¥àå÷ ¢÷¤â¢®-àî¢ «¨áï § ©¬®¢÷à®î ¯®å¨¡ª®î �2:1% ¯à¨ ¬ «¨åè¢¨¤ª®áâïå ¯®â®ªã. � à®áâ®¬ è¢¨¤ª÷á®£®  ¯®-àã ¯®å¨¡ª  §¬¥èã¢ « áï ¤® § ç¥ì �0:68%  -¯à¨ª÷æ÷ ¤÷ ¯ §®ã ¢¨¬÷à÷¢.�¨¬÷àï÷ § ç¥ï ª®¥ä÷æ÷õâ  â¥àâï ¯® ç¨á« å�¥©®«ì¤á  ¤«ï £« ¤ª®ù ¯« áâ¨¨ CFo (Re) ÷ ¤«ï¯®¢¥àå÷ § ¤à÷¡¨¬¨ ¡®à®§¤ª ¬¨ CFrib (Re) ¯à¥¤-áâ ¢«¥÷   à¨á. 3, ¤¥ ¢÷¤¯®¢÷¤÷ ªà¨¢÷ ¯®§ ç¥÷æ¨äà ¬¨ 1 ÷ 2. � ÷ ¤«ï £« ¤ª®ù ¯« áâ¨¨ æ÷«ª®¬§ ¤®¢÷«ì® ã§£®¤¦ãîâìáï § ¢÷¤®¬¨¬¨ à¥§ã«ìâ â -¬¨ [10].�¥§ã«ìâ â¨ ¢ £®¢¨å ¢¨¬÷à÷¢ ¢¨¯à®¡ã¢ ¨å ¯®-¢¥àå®ì, ¤¥ ¯à®ï¢«ïîâìáï  ©¡÷«ìè å à ªâ¥à÷ à¥-¦¨¬¨ ®¡â÷ª ï, ¯®ª § ÷   à¨á. 4. � ÷ ¯®¤ ÷�. ö. �®à®¡®¢ 91
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�¨á. 3. �÷¤à®¤¨ ¬÷ç¨© ª®¥ä÷æ÷õâ â¥àâï �f ¯®ç¨á« å �¥©®«ì¤á  Re ¤«ï £« ¤ª®ù ¯« áâ¨¨ 1 ÷ ¤«ï¯®¢¥àå÷ § ¤à÷¡¨¬¨ ¡®à®§¤ª ¬¨ 2ã ¢¨£«ï¤÷ § «¥¦®áâ÷ ¢÷¤®á®£® ª®¥ä÷æ÷õâ  â¥à-âï � ¢÷¤ ¡¥§à®§¬÷à®£® è £ã ®à¥¡à¥ï, ¤¥ � == CFrib=CFo.�  à¨á. 4 ç÷âª® ¢¨¤®, é® ¯®¤®¢¦õ ®à¥¡à¥-ï ¤®§¢®«ïõ áãââõ¢® §¨§¨â¨ £÷¤à®¤¨ ¬÷ç¨© ®¯÷àâ¥àâï ¯à¨ á¯÷¢áâ ¢«¥÷ § £« ¤ª®î ¯« áâ¨®î.�ä¥ªâ §¡¥à÷£ õâìáï ¯à¨ à¥¦¨¬ å ®¡â÷ª ï, ª®«¨S+ � 30.
�¨á. 4. � «¥¦÷áâì ¢÷¤®á®£® £÷¤à®¤¨ ¬÷ç®£®ª®¥ä÷æ÷õâ  â¥àâï x ¢÷¤ ¡¥§à®§¬÷à®£® è £ã®à¥¡à¥ï ¯« áâ¨¨ S+�¨å®¤ïç¨ ÷§ £÷¯®â¥§¨ ¯à® ¢¯«¨¢ ¯®§¤®¢¦÷å ª - ¢®ª   § à®¤¦¥ï ÷ à®§¢¨â®ª âãà¡ã«¥â¨å¯à¨áâ÷¨å ¢¨ª¨¤÷¢   ®á®¢÷ ¥ªá¯¥à¨¬¥â «ì¨å¤ ¨å ¬®¦  ¢¢ ¦ â¨, é® æ¥© ¢¯«¨¢  ©¡÷«ìè¥ä¥ªâ¨¢¨© ¢ â®¬ã ¢¨¯ ¤ªã, ª®«¨ ¢¥«¨ç¨  è £ã¬÷¦ à¥¡à ¬¨ â®£® ¦ ¯®àï¤ªã, é® ÷ à®§¬÷à ®¡« áâ÷
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