
������ö ���ö�������� ISSN 1561 -9087 �à¨ª« ¤­  £÷¤à®¬¥å ­÷ª . 2001. �®¬ 3 (75), N 2. �. 81 { 82��� 517.4:533.7� ������� ������������ � �������� ��������������� ��������� ������������� ����������. �. ����� ���­áâ¨âãâ ¯à®¡«¥¬ ¬ â¥¬ â¨ç¥áª¨å ¬ è¨­ ¨ á¨áâ¥¬ ��� �ªà ¨­ë, �¨¥¢�®«ãç¥­® 14.03.2001� à ¡®â¥ ç¨á«¥­­® à¥è¥­  á®¯àï¦¥­­ ï § ¤ ç  â¥¯«®®¡¬¥­  ®¡« ª  å®«®¤­®£® £ §  ¨ ¯®¢¥àå­®áâ­®£® á«®ï �¥¬«¨.�®ª § ­®, çâ® â¥¯«®®¡¬¥­ á �¥¬«¥© ®ª §ë¢ ¥â áãé¥áâ¢¥­­®¥ ¢«¨ï­¨¥ ­  ¤¨­ ¬¨ªã ®¡« ª  å®«®¤­®£® £ § .� à®¡®âi ç¨á¥«ì­® à®§¢'ï§ ­  á¯àï¦¥­  § ¤ ç  â¥¯«®®¡¬i­ã å¬ à¨ ¢ ¦ª®£® å®«®¤­®£® £ §ã â  ¯®¢¥àå­¥¢®£® è àã�¥¬«i. �®ª § ­®, é® â¥¯«®®¡¬i­ i§ �¥¬«¥î áãââõ¢® ¢¯«¨¢ õ ­  ¤¨­ ¬iªã å¬ à¨ ¢ ¦ª®£® £ §ã.The coupled problem of heat transfer for cloud of dense áold gas and the surface layer of the ground. It was shown thatheat thansfer with ground essentially e�ects on the dense gas dynamics.� à¥§ã«ìâ â¥  ¢ à¨© ­  ¯à¥¤¯à¨ïâ¨ïå å¨¬¨ç¥-áª®© ¯à®¬ëè«¥­­®áâ¨ ¢ë¡à®è¥­­ë¥ ¢  â¬®áä¥àã£ §®®¡à §­ë¥ ¢¥é¥áâ¢ , ª ª ¯à ¢¨«®, ¨¬¥îâ ¯«®â-­®áâì ¢ëè¥, ç¥¬ ã ®ªàã¦ îé¥© áà¥¤ë. �â® § -ç áâãî á¢ï§ ­® á â¥¬, çâ® ¢ë¡à áë¢ ¥¬ë¥ £ §®-®¡à §­ë¥ ¢¥é¥áâ¢  ¨¬¥îâ ­¨§ªãî â¥¬¯¥à âãàã ¯®áà ¢­¥­¨î á ®ªàã¦ îé¨¬ ¢®§¤ãå®¬. � ª ¡ë«® ¯®-ª § ­® ¢ [3], ¤«ï ¬®¤¥«¨à®¢ ­¨ï â ª¨å ¢ë¡à®á®¢­¥«ì§ï íªáâà ¯®«¨à®¢ âì à¥§ã«ìâ âë « ¡®à â®à-­ëå ¨§®â¥à¬¨ç¥áª¨å íªá¯¥à¨¬¥­â®¢ ¨§-§  ­¥ ¤¨- ¡ â¨ç­®áâ¨, á¢ï§ ­­®© á ¯à¨â®ª®¬ â¥¯«  ®â ¯®-¢¥àå­®áâ¨ §¥¬«¨.� ­ áâ®ïé¥© à ¡®â¥ à áá¬®âà¥­  á®¯àï¦¥­­ ï§ ¤ ç  â¥¯«®®¡¬¥­  ®¡« ª  âï¦¥«®£® å®«®¤­®£® £ -§  á �¥¬«¥©. �«ï íâ®© æ¥«¨ ¨á¯®«ì§ã¥âáï âà¥å-¬¥à­ ï ¬®¤¥«ì à á¯à®áâà ­¥­¨ï âï¦¥«®£® £ §  ¢ â¬®áä¥à¥ DETATOX (DEnse-Than-Air-TOXicanttransport model)[1-2], ¢ ª®â®à®© ç¨á«¥­­® à¥è ¥â-áï á¨áâ¥¬  ãà ¢­¥­¨© ¤¢¨¦¥­¨ï, ¢­ãâà¥­­¥© í­¥à-£¨¨, ­¥à §àë¢­®áâ¨ ¨ ª®­æ¥­âà æ¨¨ £ §  á®¢¬¥áâ-­® á ãà ¢­¥­¨ï¬¨ k � " ¬®¤¥«¨ âãà¡ã«¥­â­®áâ¨.� á¯à®áâà ­¥­¨¥ â¥¯«  ¢ �¥¬«¥ ¬®¤¥«¨à®¢ «®áìá ¯®¬®éìî ®¤­®¬¥à­®£® ãà ¢­¥­¨ï â¥¯«®¯à®¢®¤-­®áâ¨ �sás @T@t = �@2T@z2 (1)á £à ­¨ç­ë¬¨ ãá«®¢¨ï¬¨�sás�@T@z ����z=0 = �q; T jz=�H = T1: (2)�¤¥áì Ts,�s,cps,� { â¥¬¯¥à âãà , ¯«®â­®áâì, ã¤¥«ì-­ ï â¥¯«®¥¬ª®áâì ¨ ª®íää¨æ¨¥­â â¥¬¯¥à âãà®¯à®-

¢®¤­®áâ¨ ¯®ç¢ë; q { ¯®â®ª â¥¯«  ç¥à¥§ £à ­¨æã â¬®áä¥à  { ¯®¢¥àå­®áâì �¥¬«¨. �à¥¤¯®« £ ¥â-áï, çâ® H ¬­®£® ¡®«ìè¥ £«ã¡¨­ë ¯à®­¨ª­®¢¥­¨ï¢®§¬ãé¥­¨© ¢ â®«éã �¥¬«¨ H0, ª®â®àãî ¬®¦­ ®¯à¥¤¥«¨âì ¨§ á®®¡à ¦¥­¨© à §¬¥à­®áâ¨ (á¬.[3]):H0 = ��T0=q0, £¤¥ �T0 - ­ ç «ì­ ï à §­®áâì â¥¬-¯¥à âãàë ¬¥¦¤ã £ §®¬ ¨ �¥¬«¥©; q0 - §­ ç¥­¨¥ ¯®-â®ª  â¥¯«  ¢ ­ ç «ì­ë© ¬®¬¥­â ¢à¥¬¥­¨.�ç¥â ¯à¨â®ª  â¥¯«  ®â ¯®¤áâ¨« îé¥© ¯®¢¥àå­®-áâ¨ ¢ ¬®¤¥«¨ DETATOX ®áãé¥áâ¢«ï«áï á ¯®¬®éìîá®®â­®è¥­¨© ¤«ï á¬¥è ­­®© ª®­¢¥ªæ¨¨ [4]:q = (�1 + �2)(Tg � Ts) (3)£¤¥ Tg, Ts { â¥¬¯¥à âãàë £ §  ¨ ¯®¢¥àå­®áâ¨ �¥¬-«¨ á®®â¢¥âáâ¢¥­­®; �1 ¨ �2 ®¯à¥¤¥«ïîâáï ¯® ä®à-¬ã« ¬ �1 = �gcpgch juj ; (4)�2 = C ((Tg � Ts) (��=Pr))1=3 : (5)�¤¥áì �g ; cpg; u; �;Pr - ¯«®â­®áâì, ã¤¥«ì­ ï â¥¯«®-¥¬ª®áâì, ¬®¤ã«ì £®à¨§®­â «ì­®© áª®à®áâ¨, â¥¯«®-¯à®¢®¤­®áâì ¨ ç¨á«® �à ­¤â«ï £ § . � à ¬¥âà¯« ¢ãç¥áâ¨ � = (g=Tg), §­ ç¥­¨ï ¯®áâ®ï­­ëå �¨ ch à ¢­ë 0.14 ¨ 0.0036 á®®â¢¥âáâ¢¥­­®.C®¯àï¦¥­­ ï § ¤ ç  à¥è « áì ç¨á«¥­­®. �¥â®¤à¥è¥­¨ï £¨¤à®¤¨­ ¬¨ç¥áª®© § ¤ ç¨ ¨§«®¦¥­ ¢ [2].� ¤ ç  (1) { (3) à¥è « áì ¬¥â®¤®¬ ª®­¥ç­ëå à §-­®áâ¥© ¯® ­¥ï¢­®© áå¥¬¥. �  à¨á. 1 ¯à¨¢¥¤¥­®áà ¢­¥­¨¥ ç¨á«¥­­®£® à¥è¥­¨ï § ¤ ç¨ (1) { (3) á ­ «¨â¨ç¥áª¨¬ à¥è¥­¨¥¬ [3], ¯®«ãç¥­­ë¬ ¤«ï ¯®-áâ®ï­­®© � = �1+�2, ¯®áâ®ï­­®© â¥¬¯¥à âãàë Tg¨ ¯®áâ®ï­­®© ­ ç «ì­®© Ts. �¥è¥­¨¥ ¤«ï ¯®â®ª c
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�¨á. 1. �à ¢­¥­¨¥  ­ «¨â¨ç¥áª®£® ¨ ç¨á«¥­­®£®à¥è¥­¨© § ¤ ç¨ (1) { (3)â¥¯«  ç¥à¥§ ¯®¢¥àå­®áâì �¥¬«¨ ¨¬¥¥â ¢¨¤eq �et� = exp �et� erfc�et1=2� : (6)�¤¥áì ¡¥§à §¬¥à­ë© ¯®â®ª eq = q=q0. �¥§à §¬¥à-­®¥ ¢à¥¬ï et = tq20=(�scps��T0). �â¬¥â¨¬ å®à®-è¥¥ á®¢¯ ¤¥­¨¥ à¥§ã«ìâ â®¢ à áç¥â®¢ á  ­ «¨â¨-ç¥áª¨¬ à¥è¥­¨¥¬.�§ãç¥­¨¥ ¢«¨ï­¨ï â¥¯«®®¡¬¥­  á �¥¬«¥© ­  ¤¨-­ ¬¨ªã âï¦¥«®£® £ §  ¯à®¢®¤¨«®áì ­  ¯à¨¬¥à¥ à -áâ¥ª ­¨ï ®¡« ª  å®«®¤­®£® ¯à¨à®¤­®£® £ §  ¢ ­ -âãà­®¬ íªá¯¥à¨¬¥­â¥ BURRO 8 [5]. � § ¯®áâã-¯ « ¨§ ¨áâ®ç­¨ª , ­ å®¤ïé¥£®áï ­  ãà®¢­¥ ¯®¢¥àå-­®áâ¨ �¥¬«¨ á ¯à¨¡«¨§¨â¥«ì­® ¯®áâ®ï­­®© áª®à®-áâìî ¨ â¥¬¯¥à âãà®©, à ¢­®© 110 �K. �¡« áâìà áç¥â®¢ ¡ë«  ®à¨¥­â¨à®¢ ­  ¯® ¢¥âàã, áª®à®áâìª®â®à®£® ­  ¢ëá®â¥ 2 ¬ á®áâ ¢«ï«  1.8 ¬/á. � à¨á. 2 ¯à¥¤áâ ¢«¥­ë ¯à®¤®«ì­ë¥ ¯à®ä¨«¨ â¥¬-¯¥à âãàë, à ááç¨â ­­®© ¬®¤¥«ìî DETATOX ¤«ï¤¢ãå á«ãç ¥¢: ¡¥§ ãç¥â  ¨ á ãç¥â®¬ ¯à¨â®ª  â¥-¯«  ®â ¯®¢¥àå­®áâ¨ §¥¬«¨. � ª ¢¨¤­® ¨§ à¨áã­-ª®¢, ¢«¨ï­¨¥ ¯®â®ª  â¥¯«  ­  ¤¨­ ¬¨ªã ®¡« ª  £ -§  áãé¥áâ¢¥­­®: á ®¤­®© áâ®à®­ë, ­ £à¥¢ ­¨¥ £ § ¯à¨¢®¤¨â ª ¯®¤­ïâ¨î æ¥­âà  ¬ áá ®¡« ª , çâ® á®-®â¢¥âáâ¢ã¥â ¡®«¥¥ ¢ëá®ª®¬ã ¯®«®¦¥­¨î ¨§®«¨­¨©¢ á«ãç ¥ á â¥¯«®®¡¬¥­®¬. � ¤àã£®© áâ®à®­ë, íâ®­ £à¥¢ ­¨¥ ã¬¥­ìè ¥â à®«ì £à ¢¨â æ¨®­­ëå íä-ä¥ªâ®¢.� ª¨¬ ®¡à §®¬, ¯à®¢¥¤¥­­ë¥ ç¨á«¥­­ë¥ à áç¥-âë ¯®ª § «¨, çâ® â¥¯«®®¡¬¥­ á ¯®¤áâ¨« îé¥© ¯®-¢¥àå­®áâìî ®ª §ë¢ ¥â § ¬¥â­®¥ ¢«¨ï­¨¥ ­  ¤¨­ -¬¨ªã å®«®¤­®£® âï¦¥«®£® £ §  ¢  â¬®áä¥à¥. �¤­®-¢à¥¬¥­­®, à®«ì ã¬¥­ìè¥­¨ï ¯®â®ª  â¥¯«  §  áç¥â®å« ¦¤¥­¨ï ¯®¢¥àå­®áâ¨ �¥¬«¨ ¬®¦¥â ¡ëâì à §-«¨ç­®©, ¢ § ¢¨á¨¬®áâ¨ ®â ¤«¨â¥«ì­®áâ¨ ¯à®æ¥á-á . � ¯à¨¬¥à, ¢ á«ãç ¥ íªá¯¥à¨¬¥­â  BURRO 8,

�¨á. 2. �¥àâ¨ª «ì­ë¥ ¯à®ä¨«¨ â¥¬¯¥à âãàë ¤«ït=300 c, á ãç¥â®¬ â¥¯«®®¡¬¥­  ( ) ¨ ¡¥§ â¥¯«®®¡¬¥­ (¡) á ¯®¢¥àå­®áâìî �¥¬«¨. �§®«¨­¨¨ ¯à®¢¥¤¥­ë á¨­â¥à¢ «®¬ 2oKt � 1000 c, et � 0:015, çâ®, á®£« á­® (6), á®®â¢¥â-áâ¢ã¥â eqmin � 0:85, â.¥. ¬ ªá¨¬ «ì­®¥ ®â«¨ç¨¥ ¯®-â®ª  â¥¯«  á ãç¥â®¬ ®å« ¦¤¥­¨ï ¯®¢¥àå­®áâ¨ §¥¬-«¨ ¨ á ¯®áâ®ï­­®© â¥¬¯¥à âãà®© §¥¬­®© ¯®¢¥àå­®-áâ¨ ¡ã¤¥â � 15%, â.¥. ¢ íâ®¬ íªá¯¥à¨¬¥­â¥ à®«ìíää¥ªâ  ®å« ¦¤¥­¨ï �¥¬«¨ ­¥¢¥«¨ª . �à¨ ¤àã£¨åå à ªâ¥à­ëå ¢à¥¬¥­ å (et > 0:1) íâ®â íää¥ªâ ¬®-¦¥â ¨£à âì ¡®«ìèãî à®«ì.1. �®¢ «¥æ �. �, � ¤¥à¨ç �. �. �¨­ ¬¨ª  ¨ í­¥à£¥-â¨ª  à á¯à®áâà ­¥­¨ï âï¦¥«®£® £ §  ¢ ¯à¨§¥¬­®¬á«®¥  â¬®áä¥àë // �à¨ª« ¤­ ï £¨¤à®¬¥å ­¨ª .{1999.{ 2, N 4.{ �. 12-20.2. �®¢ «¥æ �. �, � ¤¥à¨ç �. �. �¨á«¥­­ ï âà¥å-¬¥à­ ï ¬®¤¥«ì à á¯à®áâà ­¥­¨ï âï¦¥«®£® £ § ¢  â¬®áä¥à¥ á ¨á¯®«ì§®¢ ­¨¥¬ ª®­á¥à¢ â¨¢­ëåáå¥¬ à áé¥¯«¥­¨ï // �à¨ª« ¤­ ï £¨¤à®¬¥å ­¨ª .{2001.{ 3, N 1.{ �. 28-36.3. Nielsen M., Soren O. Heat transfer in large-scaleheavy-gas dispersion // J. Hazardous Materials.{1999.{ A67.{ P. 41{58.4. �¨«¨â¨­ª¥¢¨ç �. �à®­¨ª îé ï âãà¡ã«¥­â­ ïª®­¢¥ªæ¨ï.{ � ««¨­: � «£ãá, 1989.{ 207 á.5. Koopman R. P., et. Description and analyses of Bur-ro Series 40 m3 LNG spill experiments // Report.{LLNL.{ 1981.{ P. 41.82 �. �. �®¢ «¥æ


