
ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2005. �®¬ 7 (79), N 1. �. 50 { 55��� 532.517.4:532.542.4:532.135:532.556.2����� ��������öø ������� ���ö�������ö���� �ö�����ö���� ��ö� ��������� ���������������. ö. ����, �. �. ������� æ÷® «ì¨© ã÷¢¥àá¨â¥â \�ì¢÷¢áìª  ¯®«÷â¥å÷ª ", �ªà ù �®«ãç¥® 03.09.2004� ¢¥¤¥® à¥§ã«ìâ â¨ ¥ªá¯¥à¨¬¥â «ì®£® ¤®á«÷¤¦¥ï §¬÷¨ § ç¥ì ª®¥ä÷æ÷õâ  ®¯®àã à ¯â®¢®£® à®§è¨à¥ï âàã-¡¨ ¢ ¯à®æ¥á÷ ¤¥áâàãªæ÷ù ¢®¤¨å à®§ç¨÷¢ ¯®«÷ ªà¨« ¬÷¤ã § ¬ á®¢¨¬¨ ª®æ¥âà æ÷ï¬¨ 10�4 â  3�10�4 ª£/ª£ ¢ á«÷¤®ª¯à®å®¤¦¥ï ùå ªà÷§ì ¢÷¤æ¥âà®¢¨©  á®á. �÷¤â¢¥à¤¦¥® â¥®à¥â¨ç¨© ¬¥å ÷§¬ ¤¥áâàãªæ÷ù ¯®«÷¬¥à¨å à®§ç¨÷¢,§ ¯à®¯®®¢ ¨© �.�.�âã¯÷¨¬ [15], ïª¨© ¢÷¤¡ã¢ õâìáï   «®£÷ç® ¯à®æ¥áã à®§¯ ¤ã à ¤÷® ªâ¨¢¨å ï¤¥à.�à¨¢¥¤¥ë à¥§ã«ìâ âë íªá¯¥à¨¬¥â «ì®£®¨áá«¥¤®¢ ¨ï ¨§¬¥¥¨ï § ç¥¨© ª®íää¨æ¨¥â  á®¯à®â¨¢«¥¨ï ¢¥§ ¯-®£® à áè¨à¥¨ï âàã¡ë ¢ ¯à®æ¥áá¥ ¤¥áâàãªæ¨¨ ¢®¤ëå à áâ¢®à®¢ ¯®«¨ ªà¨« ¬¨¤  á ¬ áá®¢ë¬¨ ª®æ¥âà æ¨ï¬¨10�4 ¨ 3�10�4 ª£/ª£ ¢á«¥¤áâ¢¨¥ ¯à®å®¦¤¥¨ï ¨å ç¥à¥§ æ¥âà®¡¥¦ë©  á®á. �®¤â¢¥à¦¤¥ ¯à¥¤«®¦¥ë© �.�. �âã-¯¨ë¬ [15] â¥®à¥â¨ç¥áª¨© ¬¥å ¨§¬ ¤¥áâàãªæ¨¨ ¯®«¨¬¥àëå à áâ¢®à®¢, ¯à®â¥ª îé¨©   «®£¨ç® ¯à®æ¥ááã à á¯ ¤ à ¤¨® ªâ¨¢ëå ï¤¥à.The results of an experimental research of change of values on the resistance factor of sudden expansion in pipe in processof destruction of polyacrylamide water solutions by mass concentration 10�4 and 3�10�4 kg/kg of a ow through thecentrifugal pump are given. O�ered by Stupin, �.B. [15] the theoretical mechanism of destruction of polymeric solutionsproceeding similarly to process of disintegration of radioactive nucleuses is con�rmed.������¢¨é¥ §¬¥è¥ï £÷¤à ¢«÷ç®£® ®¯®àã âãà¡ã-«¥â¨å ¯®â®ª÷¢ £÷¤à®¤¨ ¬÷ç®  ªâ¨¢¨¬¨ ¤®¤ â-ª ¬¨ (����)  §¨¢ õâìáï ¥ä¥ªâ®¬ �®¬á . �®  ©-¥ä¥ªâ¨¢÷è¨å ����  «¥¦ âì à®§ç¨¨ ¢¨á®ª®¬®-«¥ªã«ïà¨å ¯®«÷¬¥à÷¢ ¬ «¨å ª®æ¥âà æ÷© (¯®àï¤-ªã 10�5:::10�4ª£/ª£), ¬÷æ¥«®â¢÷à¨å ¯®¢¥àå¥¢®- ªâ¨¢¨å à¥ç®¢¨ (����), áãá¯¥§÷© ¥à®§ç¨-¨å ¢¨¤®¢¦¥¨å ç áâ¨®ª, ¤à÷¡÷  ÷§®¬¥âà¨ç÷ç áâ¨ª¨, à÷§÷ ª®à®âª÷ ¨âª¨ [1].�®á«÷¤¦¥ï ¥ä¥ªâã �®¬á  ã ¯àï¬¨å æ¨«÷¤à¨ç-¨å âàã¡ å ¯®âà¥¡ã¢ «® ¢¨¢ç¥ï ¯®¢¥¤÷ª¨ ¯®-â®ª÷¢ § ����   ¬÷áæ¥¢¨å ®¯®à å [2], ®áª÷«ìª¨®áâ ÷ ¢å®¤ïâì ã áã¬ à¨© £÷¤à ¢«÷ç¨© ®¯÷à âàã-¡®¯à®¢®¤ã [3].�¯«¨¢ ����   £÷¤à®¤¨ ¬÷ç÷ ¯à®æ¥á¨ ã ¬÷áæ¥-¢¨å ®¯®à å áª« ¤÷è¨©, ÷¦   â¥ç÷ù ¢ æ¨«÷¤à¨ç-¨å âàã¡ å. �÷ï ���� é¥ ¤®¤ âª®¢® § «¥¦¨âì ¢÷¤¢¨¤ã ¬÷áæ¥¢®£® ®¯®àã â  ©®£® £¥®¬¥âà¨ç¨å å à ª-â¥à¨áâ¨ª,   â ª®¦ ¢÷¤  ¡á®«îâ¨å § ç¥ì ¤÷ ¬¥-âà  âàã¡¨ ¤® ÷ ¯÷á«ï ®¯®àã. �¥© ¢¯«¨¢ áâ õ ÷áâ®â-¨¬ ¯à¨ ¤÷ ¬¥âà å < 21 ¬¬, ã ¬¥¦ å ¤® 35 ¬¬ õ¥÷áâ®â¨¬,   ¯à¨ ¤÷ ¬¥âà å > 50 ¬¬ { ¯à ªâ¨ç-® ¢÷¤áãâ÷© [4]. �   «÷§ã  ï¢¨å à¥§ã«ìâ â÷¢¤®á«÷¤¦¥ì ã [5] ¤÷©è«¨ ¢¨á®¢ªã, é® ¢¯«¨¢ à®§-ç¨÷¢ ¯®«÷¬¥à÷¢ ÷ ����   ¬÷áæ¥¢÷ ¢âà â¨ â¨áªã¢ ª®äã§®à å ÷ ¤¨äã§®à å ïª÷á® ®¤ ª®¢¨©. �®â®£® ¦ ¡ã«® §'ïá®¢ ® [6], é®  ï¢÷áâì ã âàã¡®-

¯à®¢®¤÷ ¬÷áæ¥¢¨å £÷¤à ¢«÷ç¨å ®¯®à÷¢ ¤¥áâàãªâ¨¢-® ¢¯«¨¢ õ   ¥ä¥ªâ �®¬á . �à®â¥ §¬¥è¥ï ®¯®-àã, ¯®á« ¡«îîç¨áì  ¡® §¨ª îç¨ ç¨ ¯à¨©¬ îç¨¢÷¤'õ¬¥ § ç¥ï ¯à¨ â¥ç÷ù ¯®â®ªã § ���� ç¥à¥§¬÷áæ¥¢¨© ®¯÷à, ¢÷¤®¢«îõâìáï   ¨¦ç¥ à®§â è®-¢ ÷© ¤÷«ïæ÷ âàã¡¨ ¥§ «¥¦® ¢÷¤ â¨¯ã ¤®¤ âª÷¢[7].�¥áâàãªæ÷ï ¢¨á®ª®¬®«¥ªã«ïà¨å ¯®«÷¬¥à÷¢ á¯®-áâ¥à÷£ õâìáï ¢ à¥§ã«ìâ â÷ ¬¥å ÷ç®£® ùå àã©ã-¢ ï ¯÷¤ ç á ¯à®å®¤¦¥ï à®§ç¨ã ç¥à¥§ ÷â¥-á¨¢÷ §áã¢®¢÷ â¥ç÷ù, §ã¬®¢«¥÷ ¢¥«¨ª®î ¤¨ ¬÷ç-®î è¢¨¤ª÷áâî [1]. �¥, ïª ¯à ¢¨«®, ¢÷¤¡ã¢ õâì-áï ¯à¨ â¥ç÷ù ¢§¤®¢¦ ¤ã¦¥ è®àáâª¨å ¯®¢¥àå®ì [8,9] ¯à¨ ¯à®å®¤¦¥÷ ç¥à¥§ ¬÷áæ¥¢÷ ®¯®à¨ â   á®-á¨ [8, 10] â®é®. �à¨ ¡ £ â®à §®¢®¬ã ¯à®å®¤¦¥-÷ ç¥à¥§ § ¬ª¥¨© ª®âãà §  á®á®¬ ¥ä¥ªâ¨¢-÷áâì ¯®«÷¬¥à®£® à®§ç¨ã §÷ §¡÷«ìè¥ï¬ ª÷«ì-ª®áâ÷ æ¨ª«÷¢ (¯à®£®÷¢) § ç® §¨¦ãõâìáï. �®â®£® ¦, ¢¯«¨¢ ¤¥áâàãªæ÷ù  ©÷áâ®â÷è¨©   ¯®ç â-ª®¢®¬ã ¥â ¯÷ ¯¥à¥¯®¬¯®¢ã¢ ì. �à¨ ¯®¤ «ìè®¬ã§à®áâ ÷ ª÷«ìª®áâ÷ æ¨ª«÷¢ ¯à®æ¥á áâ ¡÷«÷§ãõâìáï.�âã¯÷ì ¤¥áâàãªæ÷ù ¯®«÷¬¥à÷¢ â  ùù ¢¯«¨¢   £÷¤à®-¤¨ ¬÷ç¨© ®¯÷à §¬¥èãõâìáï §÷ §¡÷«ìè¥ï¬ ª®-æ¥âà æ÷ù à®§ç¨ã ÷ §à®áâ õ §÷ §¡÷«ìè¥ï¬ ©®£®â¥¬¯¥à âãà¨ [8].�  ¢÷¤¬÷ã ¢÷¤ ¯®«÷¬¥à÷¢ ¤®¤ âª¨ ���� ¯÷á«ï¯à®å®¤¦¥ï ç¥à¥§  á®á¨ â  ¬÷áæ¥¢÷ ®¯®à¨ ¢÷¤®-¢«îîâì á¢®ù £÷¤à®¤¨ ¬÷ç÷ ¢« áâ¨¢®áâ÷ [8, 10] {¥ä¥ªâ â ª §¢ ®ù \®¡®à®â®ù" ¤¥áâàãªæ÷ù [9]. � ÷-è®£® ¡®ªã, ¥ä¥ªâ¨¢¥ §¬¥è¥ï £÷¤à®¤¨ ¬÷ç®-50 c �. ö. �à¥«, �. �. �¥àîª, 2005



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2005. �®¬ 7 (79), N 1. �. 50 { 55£® ®¯®àã ¢ âãà¡ã«¥â¨å ¯®â®ª å à®§ç¨÷¢ ����¢÷¤¡ã¢ õâìáï ¯à¨ § ç® ¡÷«ìè÷© (  2{3 ¯®àï¤ª¨[9]) ùå ª®æ¥âà æ÷ù ¯®à÷¢ï® § ¯®«÷¬¥à¨¬¨ ¤®-¤ âª ¬¨.� § £ «ì®¬ã, ¤¥áâàãªæ÷ï ¯à¨§¢®¤¨âì ¤® §¨-¦¥ï,  ¦ ¤® ¯®¢®£® ¯à¨¯¨¥ï, ¢¯«¨¢ã¯®«÷¬¥à¨å ¤®¤ âª÷¢   £÷¤à ¢«÷ç¨© ®¯÷à [8]. �®-¬ã ùåõ § áâ®áã¢ ï ¢¨¬ £ õ àiè¥ï â ª®£® ¯¨-â ï: ïª ¥ä¥ªâ¨¢iáâì ¤®¤ âªi¢ §¬¥èãõâìáï §¤¥áâàãªæ÷õî [11], ®áª÷«ìª¨ § ï ®á®¢¨å § ª®-®¬÷à®áâ¥© ¯à®æ¥áã ¤¥áâàãªæ÷ù ¤®§¢®«¨«® ¡¨ ¯¥-à¥¤¡ ç¨â¨ §¬÷ã ®¯®àã ¢ à÷§¨å â¥å®«®£÷ç¨å á¨-áâ¥¬ å ¯à¨ ¢¢¥¤¥÷ ¢ ¨å ¯®«÷¬¥à¨å ¤®¤ âª÷¢÷ ¤ â¨ ¯à ªâ¨ç÷ à¥ª®¬¥¤ æ÷ù ¤«ï ¯à®¥ªâã¢ ïæ¨å á¨áâ¥¬ [12].1. ����ö� ������ö� ����ö������à¨ ¤®á«÷¤¦¥÷ ¯à®æ¥áã ¤¥áâàãªæ÷ù â¥ç÷ï¯®«÷¬¥à¨å à®§ç¨÷¢ ¢¨¢ç « áï ¯¥à¥¢ ¦® ¢ æ¨«÷-¤à¨ç¨å âàã¡ å ÷ ¬÷¦ ª® ªá÷ «ì¨¬¨ æ¨«÷¤à -¬¨,  ¯à¨ª« ¤ [12]. �®á«÷¤¦¥ì â¥ç÷© à®§ç¨÷¢¯®«÷¬¥à÷¢ ã ¬÷áæ¥¢¨å ®¯®à å âàã¡®¯à®¢®¤÷¢ õ § ç-® ¬¥è¥. � ª, ¯à¨ ¡ £ â®à §®¢÷© â¥ç÷ù à®§ç¨ã¯®«÷ ªà¨« ¬÷¤ã (���) ªà÷§ì ª®«÷  § ¤÷ ¬¥âà®¬6 ¬¬ ÷ à ¤÷ãá®¬ ªà¨¢¨¨ 30 ¬¬ ¢¨ï¢«¥® ¢¯«¨¢ªãâ  ¯®¢®à®âã (45®, 90®  ¡® 180®)   ¥ä¥ªâ ¤÷ù¯®«÷¬¥à¨å ¤®¤ âª÷¢: ¯à¨ ¡÷«ìè÷© ¤¥ä®à¬ æ÷ù ¯®-â®ªã ¥ä¥ªâ ¢÷¤ ¢¯«¨¢ã ¤®¤ âª÷¢ õ ¬¥è¨¬ [13]. �¯à¨ æ¨àªã«ïæ÷ù à®§ç¨ã ��� ¢ âàã¡®¯à®¢®¤÷ ¤÷ -¬¥âà®¬ 68 ¬¬ § à ¯â®¢¨¬ §¢ã¦¥ï¬ âàã¡¨ ¤®50 ¬¬ ÷ à ¯â®¢¨¬ à®§è¨à¥ï¬ âàã¡¨ ¢÷¤ 50 ¬¬ ¤®68 ¬¬ ®¤¥à¦ ® ¬ «®¢÷¤çãâ¨© ¢¯«¨¢ ¯®«÷¬¥à¨å¤®¤ âª÷¢   § ç¥ï ª®¥ä÷æ÷õâ÷¢ ¬÷áæ¥¢¨å ®¯®à÷¢[14], ®áª÷«ìª¨ ¥ä¥ªâ ¢÷¤ ùåì®ù ¤÷ù ¯à¨ ¤÷ ¬¥âà å> 50 ¬¬ õ ¯à ªâ¨ç® ¢÷¤áãâ÷¬ [4].�.�. �âã¯÷ â¥®à¥â¨ç® ¯®ª § ¢ [15], é® ¯à®æ¥á¤¥áâàãªæ÷ù ¯®«÷¬¥à¨å ¬®«¥ªã« ¯à®â÷ª õ   «®£÷ç-® ¯à®æ¥áã à®§¯ ¤ã à ¤÷® ªâ¨¢¨å ï¤¥à. �¨å®¤ïç¨§ æ÷õù   «®£÷ù, ¬®¦  § ¯¨á â¨Ntm = 2m�1N01�1�2:::�m�1��" exp(��1t)(�2 � �1)(�3 � �1):::(�m � �1)++ exp(��2t)(�1 � �2)(�3 � �1):::(�m � �2) + :::+ (1)+ exp(��mt)(�1 � �m)(�2 � �m):::(�m�1 � �m)#;¤¥ �÷ { ª®¥ä÷æ÷õâ à®§à¨¢ã ¯®«÷¬¥à¨å « æî¦ª÷¢;÷¤¥ªá¨ \1", \2", . . . , \m" ¢÷¤¯®¢÷¤ îâì ¬ ªà®¬®«¥-

ªã« ¬ ¯¥àè®£® (¬ â¥à¨áìª®£®), ¤àã£®£®, . . . , m-£® (¤®ç÷àì®£®) ¢¨¤ã; N { ª÷«ìª÷áâì ¬ ªà®¬®«¥ªã«;÷¤¥ªá¨ \0" â  \t" ¢÷¤¯®¢÷¤ îâì ¯®ç âªã â  ¬®¬¥-âã ç áã t, §  ïª¨© ¢÷¤¡ã¢ õâìáï à®§à¨¢ ¬®«¥ªã«.2. �����ö ����ö������¥â®î à®¡®â¨ õ ¢¨§ ç¥ï ¢¯«¨¢ã ¯®«÷¬¥à¨å¤®¤ âª÷¢   § ç¥ï ª®¥ä÷æ÷õâ  ¬÷áæ¥¢®£® ®¯®àã¯à¨ æ¨àªã«ïæ÷ù ùå à®§ç¨÷¢ ã âàã¡®¯à®¢÷¤÷© á¨-áâ¥¬÷ § ¬ «¨¬¨ (¤® 21 ¬¬) ¤÷ ¬¥âà ¬¨ âàã¡, ª®-«¨ é¥ õ ÷áâ®â¨© ¢¯«¨¢ ¯®«÷¬¥à¨å ¤®¤ âª÷¢  ¢âà â¨  ¯®àã ¢ ¬÷áæ¥¢¨å ®¯®à å. �«ï ¤®áï£¥-ï ¯®áâ ¢«¥®ù ¬¥â¨ ¥®¡å÷¤® ¥ªá¯¥à¨¬¥â «ì®¤®á«÷¤¨â¨ â  ¯®ïá¨â¨ ä÷§¨çã áãâì ¯à®æ¥áã ¤¥-áâàãªæ÷ù à®§ç¨÷¢ ¯®«÷¬¥à÷¢.3. ��������ö� ������ö� ��� ��� ø����öø � �����������ö � �ö���������������ªá¯¥à¨¬¥â «ì÷ ¤®á«÷¤¦¥ï ¯à®¢®¤¨«¨áï  áâ¥¤÷ ¢¨â¨áî¢ «ì®-æ¨àªã«ïæ÷©®£® â¨¯ã. �å¥-¬ã ãáâ ®¢ª¨, ¬¥â®¤¨ª¨ ¯à¨£®âã¢ ï ¢®¤¨å à®§-ç¨÷¢ ��� â  ¯à®¢¥¤¥ï ¥ªá¯¥à¨¬¥â÷¢ ¤¥â «ì®®¯¨á ® ¢ [16] ÷ ç áâª®¢® ¢ [17].�«ï ¤®á«÷¤¦¥ï ¡ã«® ®¡à ® à ¯â®¢¥ à®§è¨à¥-ï âàã¡¨ ¢÷¤ 15.64 ¤® 20.95 ¬¬. �÷¤®á  ¯®å¨¡ª ¢¨§ ç¥ï ¤÷ ¬¥âà÷¢ ®¡'õ¬¨¬ ¬¥â®¤®¬ ¥ ¯¥à¥-¢¨éã¢ «  0.1 %. �¬®¢÷à÷áâì ¢÷¤å¨«¥ï ¢÷¤ á¥-à¥¤ì®£® à¥§ã«ìâ âã §  ªà¨â¥à÷õ¬ �÷è¥à  áª« -¤ «  0.05. �¥à¥¤õ § ç¥ï ¢÷¤®á®ù ¥ª¢÷¢ «¥â-®ù è®àáâª®áâ÷ ¤®á«÷¤¦ã¢ ¨å âàã¡ áâ ®¢¨«® �0:001.�®á«÷¤¦ã¢ «¨áï ¢®¤÷ à®§ç¨¨ ��� ¬ á®¢¨¬¨ª®æ¥âà æ÷ï¬¨ 10�4 â  3 � 10�4 ª£/ª£. �®-æ¥âà æ÷ï ¢¨§ ç « áì §  ¢¬÷áâ®¬ ã à®§ç¨÷¡¥§¢®¤®ù à¥ç®¢¨¨ ���. �¨ª®à¨áâ®¢ã¢ ¢áï 8-¢÷¤á®âª®¢¨©¨© â¥å÷ç¨© £¥«ì (�� 6-01-1049-81,¢¨à®¡¨æâ¢® ��� \�à÷  ", ¬. � «ãè, ö¢ ®-�à ª÷¢áìª  ®¡«.) § ¬®«¥ªã«ïà®î ¬ á®î 3:6 �106.�÷¤®á  ¯®å¨¡ª  ¢¨§ ç¥ï ª®æ¥âà æ÷© à®§-ç¨÷¢ ��� ¥ ¯¥à¥¢¨éã¢ «  1.6%. �«ï ¢®¤¨åà®§ç¨÷¢ ��� ¢ª § ¨å ª®æ¥âà æ÷© à� á¥à¥¤®-¢¨é  áâ ®¢¨¢ 7.31. . . 7.62. � ïª ¯®ª § ® ã [18],¢®¤÷ à®§ç¨¨ ��� ¯à¨ § ç¥ïå à�, ¡«¨§ìª¨å¤® ¥©âà «ì¨å (ª®«¨ ¬ ªà®¬®«¥ªã«¨ ¬ îâì ¬ ª-á¨¬ «ì÷ à®§¬÷à¨), õ  ©¡÷«ìè áâ ¡÷«ì¨¬¨ é®¤®¤÷ù £÷¤à®¤¨ ¬÷ç®£® ¯®«ï.�¨àªã«ïæ÷ï ¢®¤¨ ÷ æ¨àªã«ïæ÷ï ¢®¤®£® à®§ç¨ã��� ¢÷¤¡ã¢ « áï §  ¤®¯®¬®£®î ¯®¡ãâ®¢®£® ¢÷¤æ¥-âà®¢®£®  á®á  ��� 1.5/20 \� ¬ -5". �¥ ¤ ¢ -�. ö. �à¥«, �. �. �¥àîª 51



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2005. �®¬ 7 (79), N 1. �. 50 { 55«® ¬®¦«¨¢÷áâì ¢¨¢ç¥ï ¢¯«¨¢ã ¤¥áâàãªæ÷ù à®§ç¨-ã ¯®«÷¬¥à    §¬÷ã ª®¥ä÷æ÷õâ  ®¯®àã à ¯â®¢®£®à®§è¨à¥ï âàã¡, ®áª÷«ìª¨,    èã ¤ã¬ªã, ¯à¨â¥ç÷ù ªà÷§ì ¢÷¤æ¥âà®¢¨©  á®á ¤¥áâàãªæ÷ï ¯®«÷¬¥à-®£® à®§ç¨ã õ § ç® ¡÷«ìè®î, ÷¦ ¯à¨ â¥ç÷ù ç¥-à¥§ ¬÷áæ¥¢÷© ®¯÷à, ç¥à¥§ â¥, é® ¤¥ä®à¬ æ÷ï ¯®-â®ªã ¢ à ¯â®¢®¬ã à®§è¨à¥÷ âàã¡¨ ¬ «  (¢÷¤®-è¥ï ¤÷ ¬¥âà÷¢ áª« ¤ õ 1.34). �÷¤â¢¥à¤¦¥ï¬æì®£® õ §¬¥è¥ï ª®¥ä÷æ÷õâ  ®¯®àã à ¯â®¢®£®à®§è¨à¥ï ¯à¨ ¢¢¥¤¥÷ ¢®¤®£® à®§ç¨ã ��� ¢¯®â÷ª [19], â®¡â® ®¯÷à â¥àâï ¯¥à¥¢ ¦ õ  ¤ ®¯®à®¬ä®à¬¨ (â¨áªã) [10]. �® â®£® ¦, ¯à¨ ¯à®å®¤¦¥÷¯®«÷¬¥à¨å ¤®¤ âª÷¢ ç¥à¥§ ¢÷¤æ¥âà®¢¨©  á®á ¯®-ªà éã¢ «¨áï å à ªâ¥à¨áâ¨ª¨ ®áâ ì®£®: §¨¦ã-¢ « áï á¯®¦¨¢   ¯®âã¦÷áâì, §¡÷«ìèã¢ «¨áï  -¯÷à ÷ ��� [1, 9].�¥áâàãªæ÷ï à®§ç¨÷¢ ¯®«÷¬¥à÷¢ ¯à¨ ùå ¡ £ â®-à §®¢®¬ã ¯à®â÷ª ÷ ¢ ªàã£«÷© âàã¡÷ ®æ÷î¢ « áïä®à¬ã«®î [12]: �0�n = f �A¯¨âC � ; (2)¤¥ � { ¤®â¨ç¥  ¯àã¦¥ï   áâ÷æ÷; ÷¤¥ªá¨ \0"â  \n" ¢÷¤¯®¢÷¤ îâì á¢÷¦®¯à¨£®â®¢«¥®¬ã â  ¤¥-áâàãªâ®¢ ®¬ã ¯®«÷¬¥à®¬ã à®§ç¨ã, n { ª÷«ì-ª÷áâì ¯à®£®®ª ç¥à¥§ âàã¡®¯à®¢÷¤; C { ª®æ¥-âà æ÷ï ¯®«÷¬¥àã ¢ à®§ç¨÷; �¯¨â { ¯¨â®¬  à®¡®-â , é® § âà ç õâìáï   ¯®¤®« ï á¨« ®¯®àã ¯à¨¯¥à¥¬÷é¥÷ ®¡'õ¬ã à÷¤¨¨,A¯¨â = �p � n; (3)�p { ¯¥à¥¯ ¤ â¨áªã.�    «®£÷õî § ä®à¬ã«®î (2) ¤¥áâàãªæ÷î¯®«÷¬¥à¨å à®§ç¨÷¢ ¯à¨ ùå ¡ £ â®à §®¢®¬ã¯à®â÷ª ÷ ¢ âàã¡®¯à®¢®¤÷ § à ¯â®¢¨¬ à®§è¨à¥-ï¬ ¬®¦  ®¯¨á â¨ § «¥¦÷áâî:�0�n = f �A¯¨âC � : (4)�÷¤®á  ¯®å¨¡ª  ¢¨§ ç¥ï ª®¥ä÷æ÷õâ  � ¥¯¥à¥¢¨éã¢ «  10% ¯à¨ ç¨á«÷ �¥©®«ì¤á  Re> 2:5 �104.�ä¥ªâ ��=� ¢÷¤ ã¢¥¤¥ï ¤®¤ âª÷¢ ã ¯®â÷ª § «¥-¦¨âì ¢÷¤ ¬®«¥ªã«ïà®ù ¬ á¨ � ¯®«÷¬¥à  [9, 15],  ç á t, §  ïª¨© ¢÷¤¡ã¢ õâìáï à®§à¨¢ ¬®«¥ªã«, ¯àï-¬® ¯à®¯®àæ÷©¨© ¤® ª÷«ìª®áâ÷ æ¨ª«÷¢ æ¨àªã«ïæ÷ù nà®§ç¨ã ��� ¢ âàã¡®¯à®¢®¤÷. �®¤÷ §    «®£÷õî §à®§à¨¢®¬ ¬®«¥ªã« ¯¥àè®£® ¢¨¤ã, §£÷¤® § ä®à¬ã-«®î (1) (÷¤¥ªá \1" ¢¨¯ãáª õ¬®):nt = N0���t; (5)

�¨á. 1. � «¥¦÷áâì �0=�n ¢÷¤ A¯¨â=C ¯à¨ â¥ç÷ùà®§ç¨ã ��� ª®æ¥âà æ÷õî 10�4 ª£/ª£ ¢ âàã¡ å¤÷ ¬¥âà ¬¨ d@=15.64 ¬¬ (1) â  D=20.95 ¬¬ (2) ÷à ¯â®¢®¬ã à®§è¨à¥÷ âàã¡¨ ¢÷¤ d=15.64 ¬¬ ¤®D=20.95 ¬¬ (3)¬ õ¬® ¤«ï ¤®¢÷«ì®ù ª®æ¥âà æ÷ù à®§ç¨ã ¯®«÷¬¥-àã ¢ ¯®â®æ÷:���� �n = ���� �0 � e�a1n; (6)¤¥  1 � � { ¥¬¯÷à¨ç¨© ª®¥ä÷æ÷õâ; ��=� { ¢÷¤®á-  §¬÷  ª®¥ä÷æ÷õâ  ¬÷áæ¥¢®£® ®¯®àã,��� = 1� �s�w ; (7)÷¤¥ªá¨ \w", \s" ¢÷¤¯®¢÷¤ îâì â¥ç÷ù ¢®¤¨ â  ¢®¤¨åà®§ç¨÷¢ ¯®«÷¬¥à  §  ®¤ ª®¢¨å ç¨á¥« Re. �¯÷¢-¢÷¤®è¥ï �s=�w å à ªâ¥à¨§ãõ ¥ä¥ªâ¨¢÷áâì à®§-ç¨÷¢ ���. �à¨ æì®¬ã ¤«ï ¯àï¬®ù âàã¡¨ � = ��l=d,  (ld=d) = 96; (lD=D) = 42, ¤¥ ld., lD { ¤®¢¦¨  ¬÷à-¨å ¤÷«ï®ª âàã¡.�  ä®à¬ã« ¬¨ (4) â  (6) ¯®¡ã¤®¢ ® £à ä÷ç÷ § -«¥¦®áâ÷.� à¨á. 1 ¬®¦  ¡ ç¨â¨, é® ¥ªá¯¥à¨¬¥â «ì÷â®çª¨ ïª ¤«ï ¯àï¬¨å âàã¡, â ª ÷ ¤«ï ùå à ¯â®¢®£®à®§è¨à¥ï ®¡¬¥¦ãîâìáï ®¤÷õî â¢÷à®î, ¢÷¤ ïª®ù¯®â÷¬ ¢÷¤£ «ã¦ãîâìáï ªà¨¢÷ ¤«ï ¢÷¤¯®¢÷¤¨å ¬÷á-æ¥¢¨å ®¯®à÷¢. �  ¢÷¤¬÷ã ¢÷¤ ¯àï¬¨å âàã¡ ¯à¨à ¯â®¢®¬ã à®§è¨à¥÷ âàã¡¨ ¤¥áâàãªæ÷ï à®§ç¨÷¢��� á¯®áâ¥à÷£ õâìáï ¯à¨ ¢÷¤®á® ¥¢¥«¨ª÷© ¯¨-â®¬÷© à®¡®â÷. �¥ ¦ á ¬¥ ¡ã«® ÷ y ¢¨¯ ¤ªã ¯àï¬¨åâàã¡ § £®áâà®î ¢å÷¤®î ªà®¬ª®î [12].�à ä÷ª¨ �o�n = f �A¯¨âC � ¬®¦   ¯à®ªá¨¬ã¢ â¨äãªæ÷õî �0�n = �a2 + b2 � A¯¨âC �� 1c2 ; (8)52 �. ö. �à¥«, �. �. �¥àîª
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�¨á. 2. � «¥¦÷áâì ��=�n = f(n) ¯à¨ â¥ç÷ù ¢®¤®£®à®§ç¨ã ��� § C = 10�4 ª£/ª£: âàã¡  d=15.64 ¬¬(1); âàã¡  D=20.95 ¬¬ (2); à ¯â®¢e à®§è¨à¥ïâàã¡¨ ¢÷¤ d=15.64 ¬¬ ¤® D=20.95 ¬¬ (3)

�¨á. 3. � «¥¦÷áâì ��=�n = f(n) { (1, 2) â ��=�n = f(C) { (3) ¤«ï à ¯â®¢®£® à®§è¨à¥ï âàã¡¨¯à¨ â¥ç÷ù ¢®¤®£® à®§ç¨ã ��� § C = 10�4 ª£/ª£ (1)÷ 3 � 10�4 ª£/ª£ (2); ªà¨¢÷ 1 ÷ 3 ¯®¡ã¤®¢ ÷ §  ¤ ¨¬¨à÷§¨å á¥à÷© ¤®á«÷¤÷¢¤¥ a2; b2; c2 { ¥¬¯÷à¨ç÷ ª®¥ä÷æ÷õâ¨.�®ç÷áâì  ¯à®ªá¨¬ æ÷ù â ª®¦ ®æ÷¥® §  ¬ ªá¨-¬ «ì®î  ¢¥¤¥®î ¯®å¨¡ª®î� = jy � yejmaxyemax � yemin ; (9)¤¥ y; ye { ¢÷¤¯®¢÷¤® à®§à åãª®¢¥ â  ¥ªá¯¥à¨¬¥-â «ì¥ § ç¥ï ¯ à ¬¥âà ; yemax; yemin { ¢÷¤¯®¢÷¤-® ¢¥àåï â  ¨¦ï ¬¥¦  §¬÷¨ ¥ªá¯¥à¨¬¥â «ì-®£® ¯ à ¬¥âà .�¥§ã«ìâ â¨ à®§à åãªã §¢¥¤¥® ¢ â ¡«.1.�ª ¢¨¤® § à¨á. 2, ¯à¨ ª®¦®¬ã æ¨ª«÷ æ¨àªã-«ïæ÷ù à®§ç¨÷¢ ��� ¥ä¥ªâ   à ¯â®¢®¬ã à®§è¨-à¥÷ âàã¡¨ ¥ ¯¥à¥¢¨éãõ ¢÷¤¯®¢÷¤®£® ¥ä¥ªâã  ¯àï¬¨å âàã¡ å.�áª÷«ìª¨ ¬®«¥ªã«ïà  ¬ á  � � N [15], â®§ ä®à¬ã«¨ (1) ¬®¦  ¯®ïá¨â¨, ç®¬ã ¤¥áâàãªæ÷ï

 ©¡÷«ìè ÷áâ®â    ¯®ç âª®¢®¬ã ¥â ¯÷ ¯¥à¥¯®¬-¯®¢ã¢ ì,   ¯à¨ ¯®¤ «ìè®¬ã §à®áâ ÷ ª÷«ìª®áâ÷æ¨ª«÷¢ n ¯à®æ¥á áâ ¡÷«÷§ãõâìáï. � âãà¡ã«¥â®-¬ã ¯®â®æ÷ ¬ ªà®¬®«¥ªã«¨ ¯®«÷¬¥à  ¡÷«ìè ¢¥«¨ª®ù¬®«¥ªã«ïà®ù ¬ á¨ ¡÷«ìè¥ áå¨«ì÷ ¤® ¤¥áâàãªæ÷ù, ÷ ©¬¥è¨© á¥à¥¤÷© ç á ¦¨ââï � = 1=� ¬ îâì¢¨å÷¤÷ (¬ â¥à¨áìª÷) ¬®«¥ªã«¨. �à¨ §¬¥è¥÷¬®«¥ªã«ïà®ù ¬ á¨ ¢¤¢÷ç÷ ç á ¦¨ââï §à®áâ õ ¢ á¥-à¥¤ì®¬ã   ¯®àï¤®ª [15].�¥§¢ ¦ îç¨   â¥, é® ¢ ¥áâ ¡÷«ì®áâ÷ à®§-ç¨÷¢ ��� ¢ £÷¤à®¤¨ ¬÷ç®¬ã ¯®«÷ ¯à®æ¥á ¤¥-áâàãªæ÷ù (§¬¥è¥ï ¬®«¥ªã«ïà®ù ¬ á¨) ¥ õ¢¨§ ç «ì¨¬ [18],  ¯à®ªá¨¬ æ÷ï ¥ªá¯¥à¨¬¥â «ì-¨å ¤ ¨å §  ä®à¬ã«®î (6) ¤ õ § ¤®¢÷«ì÷ à¥§ã«ì-â â¨ (â ¡«. 2).�  à¨á. 3 áã¬÷é¥® £à ä÷ª¨ ��=� = f(n) â ��=� = f(�) ¤«ï à ¯â®¢®£® à®§è¨à¥ï âàã¡¨.�ª ¯®ª § ® ¢ [20], § «¥¦÷áâì ��=� = f(�) ¯à¨� � �opt ¬®¦   ¯à®ªá¨¬ã¢ â¨ ä®à¬ã«®î:��� = Ca3 + b3 �C ; (10)¤¥ a3; b3 { ¥¬¯÷à¨ç÷ ª®¥ä÷æ÷õâ¨. �  è®¬ã ¢¨¯ ¤-ªã  3 = 3:72 �10�6 ª£/ª£, b3 = 0.042 ª£/ª£ ¯à¨ ��=�¢ % (ª®¥ä÷æ÷õâ ª®à¥«ïæ÷ù 0.9842, á¥à¥¤ì®ª¢ ¤à -â¨ç¥ ¢÷¤å¨«¥ï 0.9134, ¬ ªá¨¬ «ì   ¢¥¤¥  ¯®-å¨¡ª  �= 8.7%).� à¨á. 3 (ªà¨¢÷ 1 ÷ 2) ¢¨¤®, é® § ª®¦®îæ¨àªã«ïæ÷õî £÷¤à®¤¨ ¬÷ç  ¥ä¥ªâ¨¢÷áâì à®§-ç¨÷¢ ��� §¬¥èãõâìáï. � ª, ¯à¨ ª®æ¥âà æ÷ùC = 10�4 ª£/ª£ ¥ä¥ªâ¨¢÷áâì á¢÷¦®¯à¨£®â®¢«¥®-£® à®§ç¨ã õ���� �n=0 = ���� �C=10�4ª£/ª£ ;  ¥ä¥ªâ¨¢÷áâì à®§ç¨ã ¯÷á«ï ®¤®£® ¯¥à¥¯®¬¯®¢ã-¢ ï ¢÷¤æ¥âà®¢¨¬  á®á®¬ ¯à¨¡«¨§® ¤®à÷¢îõ¥ä¥ªâ¨¢®áâ÷ à®§ç¨ã § C = 8 � 10�5 ª£/ª£:���� �n=1 = ���� �C=8�10�5ª£/ª£ ;  ¥ä¥ªâ¨¢÷áâì à®§ç¨ã ¯÷á«ï ¤¢®å æ¨ª«÷¢ ¯à¨¡«¨§-® ¤®à÷¢îõ ¥ä¥ªâ¨¢®áâ÷ à®§ç¨ã § C = 5 � 10�5ª£/ª£: ���� �n=2 = ���� �C=5�10�5ª£/ª£ ;â®é®, ¤®ª¨ ¢®  ¥ ¤®áï£¥ § ç¥ï ���� �C=0 == 0 ïª ¤«ï ¢®¤¨.�¤¥à¦ ÷ à¥§ã«ìâ â¨ ¬®¦  § áâ®áã¢ â¨ ¯à¨à¥£ã«î¢ ÷ ¢¨âà â¨ à÷¤¨¨ (¢ ¡÷ª ùù §¬¥è¥ï)�. ö. �à¥«, �. �. �¥àîª 53



ISSN 1561 -9087 �à¨ª« ¤  £÷¤à®¬¥å ÷ª . 2005. �®¬ 7 (79), N 1. �. 50 { 55� ¡«. 1. � ç¥ï ¥¬¯÷à¨ç¨å ª®¥ä÷æ÷õâ÷¢ ¤«ï C = 10�4 ª£/ª£ ã ä®à¬ã«÷ (8) â  ùù â®ç÷áâì�÷¤à ¢«÷ç¨© �¬¯÷à÷ç÷ ª®¥ä÷æ÷õâ¨ �®¥ä÷æ÷õâ �¥à¥¤ì®- � ªá¨¬ «ì ®¯÷à ª®à¥«ïæ÷ù ª¢ ¤à â¨ç   ¢¥¤¥ a2 b2 c2; ¬3/M�¦ ¯®å¨¡ª  ¯®å¨¡ª , %�àã¡  d=15.64 ¬¬ 0.9925 0.1870 9.45 0.9969 0.0091 6.33�àã¡  D=20.95 ¬¬ 0.9616 0.3532 13.38 0/9931 0.0104 5.95� ¯â®¢¥ à®§è¨à¥ïâàã¡¨ ¢÷¤ d ¤® D 0.9964 0.8049 24.32 0.9996 0.0018 1.54� ¡«. 2. � ç¥ï ¥¬¯÷à¨ç®£® ª®¥ä÷æ÷õâ  a1 ¤«ï C = 10�4 ª£/ª£ ã ä®à¬ã«÷ (6) â  ùù â®ç÷áâì�÷¤à ¢«÷ç¨© �®¥ä÷æ÷õâ �®¥ä÷æ÷õâ �¥à¥¤ì®- � ªá¨¬ «ì ®¯÷à a1 ª®à¥«ïæ÷ù ª¢ ¤à â¨ç   ¢¥¤¥ ¯®å¨¡ª  ¯®å¨¡ª , %�àã¡  d=15.64 ¬¬ -0.1900 0.9308 3.282 14.88�àã¡  D=20.95 ¬¬ -0.3558 0.9521 3.205 15.49� ¯â®¢¥ à®§è¨à¥ïâàã¡¨ ¢÷¤ d ¤® D -0.3266 0.9944 0.4623 5.10¢ £÷¤à ¢«÷ç÷© á¨áâ¥¬÷ [21], ª®«¨ § ¬÷áâì ¤¥ª÷«ìª®å¯®«÷¬¥à¨å à®§ç¨÷¢ à÷§¨å ª®æ¥âà æ÷© ¬®¦ ¢¨ª®à¨áâ â¨ ¤¥áâàãªâ®¢ ¨© à®§ç¨ ïª®ùáì ®¤÷õù¢¨å÷¤®ù ª®æ¥âà æ÷ù (à¨á. 3).�¥£ã«î¢ «ì  å à ªâ¥à¨áâ¨ª  [21]:QsQw � 1r1� �� � ���� �n ; (11)¤¥ �� { ª®¥ä÷æ÷õâ à¥£ã«î¢ ï; ¤«ï £÷¤à ¢«÷ç®ùá¨áâ¥¬¨ à®§÷¬ª¥®£® â¨¯ã�� = �wà¥£ + �w¥à + �w ; (12)¤«ï £÷¤à ¢«÷ç®ù á¨áâ¥¬¨ § ¬ª¥®£® â¨¯ã�� = �wà¥£ + �w¥à ; (13)�à¥£; �¥à { ®¯÷à à¥£ã«ì®¢ ®ù â  ¥à¥£ã«ì®¢ ®ù¤÷«ïª¨, ¢÷¤¯®¢÷¤®; �à¥£ >> �¥à; �w { ª®à¥ªâ¨¢ªi¥â¨ç®ù ¥¥à£iù (ª®¥äiæiõâ �®ài®«iá ).�¥£ã«î¢ ï §¤÷©áîõâìáï ¤® â ª®£® áª÷ç¥®£®§ ç¥ï n, ª®«¨ ���� �n = 0, â®¡â® Qs = Qw.���������ªá¯¥à¨¬¥â «ì® ¯÷¤â¢¥à¤¦¥® â¥®à¥â¨ç¨©¬¥å ÷§¬ ¯à®æ¥áã ¤¥áâàãªæ÷ù ¬ ªà®¬®«¥ªã« ¯®«÷-¬¥à®£® à®§ç¨ã ¢ âàã¡®¯à®¢÷¤®¬ã ¯®â®æ÷, ïª¨©

¯®«ï£ õ ¢ §¬¥è¥÷ ¬®«¥ªã«ïà®ù ¬ á¨. �®ª § -®, é® ¯à¨ â¥ç÷ù à®§ç¨ã ¢ âàã¡®¯à®¢®¤÷ £÷¤à®-¤¨ ¬÷ç  ¥ä¥ªâ¨¢÷áâì ¤¥áâàãªâ®¢ ®£® à®§ç¨ã®¯¨áãõâìáï ä®à¬ã«®î (6), é® õ á¯÷«ì®î ïª ¤«ï¯àï¬¨å âàã¡, â ª ÷ ¤«ï ùå à ¯â®¢®£® à®§è¨à¥ï.1. �®§«®¢ �.�. �÷¤à®¤¨ ¬÷ç¨© ¥ä¥ªâ �®¬á  ÷ ©®£®¬®¦«¨¢÷ â¥å÷ç÷ § áâ®áã¢ ï // �÷á. �� ����.{ 1987. { N 1. { �. 23-33.2. Shima Nobuyuki Loss and Discharge Characteristicsof a Flow of Polymer Solution through Pipe Ori�ces// Bull. JSME. { March 1984. { Vol.27, N 225. { P.443-449.3. �¥«®¢ �.�., �¥¢¨á¨«®¢ �.�. �á®¡¥®áâ¨ â¥ç¥-¨ï ¢ï§ª®ã¯àã£¨å â¨ªá®âà®¯ëå ¦¨¤ª®áâ¥© ç¥à¥§¬¥áâë¥ £¨¤à ¢«¨ç¥áª¨¥ á®¯à®â¨¢«¥¨ï // �¨¬. ¨¥äâ. ¬ è¨®áâà. { 1982. { N 7. { �. 33-36.4. � â¨¢ �.�., �¥àîª �.�. �«¨ï¨¥ ¯®«¨¬¥àëå¤®¡ ¢®ª   ¬¥áâë¥ ¯®â¥à¨  ¯®à  ¢ âàã¡®¯à®¢®-¤ å // �¥áâ �ì¢®¢. ¯®«¨â¥å. ¨-â . �¥¯«®í¥à£¥-â¨ç¥áª¨¥ á¨áâ¥¬ë ¨ ãáâà®©áâ¢ . { 1989. { N 237. {�. 17-20.5. �®¢å �.�., �¥àîª �.�. �«¨ï¨¥ ¤®¡ ¢®ª   ¯®â¥-à¨ ¤ ¢«¥¨ï ¯à¨ ª®äã§®àëå ¨ ¤¨ääã§®àëå â¥-ç¥¨ïå // � ãçë¥ ®á®¢ë âãà¡ã«¥âëå ï¢«¥¨©/ ���. �â¤. ¬¥å.-¬ â. ¬¥â®¤®¢ ¢ â¥å®«. ¨ íª®.à §à ¡. ¯à¨ �à¥§¨¤¨ã¬¥ ���. { �.: � ãª , 1992.{ �. 138-140.6. �ãª �.�., �¥àîª �.�. �¥ç÷ï à÷¤¨ ÷§ £÷¤à®¤¨- ¬÷ç®  ªâ¨¢¨¬¨ ¤®¡ ¢ª ¬¨ ªà÷§ì ¬÷áæ¥¢÷ ®¯®à¨// �÷á. �¥à¦. ã-âã "�ì¢÷¢. ¯®«÷â¥å.". �¥¯«®¥-¥à£¥â¨ç÷ á¨áâ¥¬¨ â  ¯à¨áâà®ù. { 1994. { 282. {�. 27-30.7. �¥àîª �.�., � á¨çîª �.�., � â¨¢ �.�. �®á-áâ ®¢«¥¨¥ íää¥ªâ  �®¬á    ãç áâª¥ âàã¡ë ¯®-á«¥ áã¦¥¨ï // �̈ ¤à ¢«. ¨ £¨¤à®â¥å.: �¥á¯ã¡«.54 �. ö. �à¥«, �. �. �¥àîª
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