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IIUAM CKOPOCTH AETOlIAUUU, A, C ADYIOH CTOPOIIbL,
JAOCTaTOUIION AJ TOro, 4T0o6bl 110/A€PKUBATb CTALH-
ouaplioe pacnpocrpaieune sosusl HC/I.

[Ipennaraemas Moaenb Gpina Bliegpena B ABY-
Mepliblil THAPOKOJ U BepuHLHPOBaIaCh IIyTEM MO-
NeIMPOBAIIUA IKCIEPUMELTOB, B KOTOPBIX 11a6Ji0-
nanace HCJI B naactudrumposalllioM OKTorele
¢ 1u3Koii nopucroctbio (< 2%). B npambix aBymep-
1bIX pacyerax Gbla Mojyyell CTalHONAPIbI PeXUM
pacnpoctpauenus HCJ/l u ynanoch Bocupoussec-
TH GOJABLIMIICTBO IKCUEPUMeNTaNbUbIX 3P deKTos.
PacueTbl TakKe 110Ka3aJH CyLIECTBOBAlIME 11HXKIIErO
I BEDXIEro Nmpejeblibix 3llaueluil gJuaMeTpa 3aps-
[la, ONpeaensownX 061acTb, Ile BO3MOXKIIA CTalu-
ouapnas HC/I. [Iaa uuanuapuyeckoro sapsia BB
6e3 060104k onu ouenusaloTcs Kak 50 u 200 MM,
COOTBETCTBELLLIO,

PHYSICAL MODEL OF LOW VELOCITY
DETONATION IN PLASTICIZED HMX

K. F. GrReBENKIN, M. V. TARANIK,
S. K. TsaRENKOVA, A. S. SHNITKO

Federal Nuclear Center —~ Zababakhin All-Russia
Rescarch Institure of Technical Physics,
Snezhinsk, Russia

In a given report a physical model of low veloc-
ity detonation (LVD) for dense plasticized HMX is
suggested. The model is based on the well-known
fact that two thresholds were observed when shock
wave initiation of chemical reactions in dense high
explosives. The first (low) one is just threshold
of the explosive ignition by the shock (subdeto-
nation reactions initiation threshold). The second
one is the threshold of normal detonation (ND)
initiation.

In plasticized HMX the first threshold is ob-
served at pressures about 0.1 GPa, The second one
is located near 3 GPa where the sharp growth of
the chemical reactions rate is observed with pres-
sure increasing, and when the ND initiation takes
place.

It’s supposed that LVD in the explosives having
small porosity corresponds to well-recognized ZND
theory, and the LVD wave is a complex of the
leading shock wave and the chemical reaction zone
behind the shock front. The main idea of the sug-
gested model is that due to the lateral unloading
the pressure at the leading shock front is reduced
as compared to the ND, and it lies between two
abovementioned thresholds. As a result, the reac-
tion rate and, hence, the energy released between
the front and the sound surface is much lesser than
at ND. That is why, the detonation propagation

velocity at LVD is lesser than at ND. But, from
other side, the released energy may be enough to
sustain the stationary regime of LVD propagation.

The model was implemented into 2-D hydro-
code and verified by means of modeling of exper-
iments where the LVD was observed in plasti-
cized HMX having small porosity (< 2%). In 2-D
calculations the stationary LVD wave was ob-
tained, and the most of known experimental ef-
fects were reproduced. Also, the computer mod-
eling has shown that there is some range of the
charge diameters where stationary LVD may take
place. For naked cylindrical charge of plasticized
HMX it has been evaluated that the stationary
LVD is possible when the charge diameter lies
between 50 and 200 mm.

YPABHEHHUE COCTOAHUA
IIJIOTHBIX BB

B. ®. Kyronarenko, M. 10. CaxaproB

Poccuiickuit deacpanniniii aaepibiii neuTp —
BHHH rexnnucckoit pusukH
uM. akaj. E. U. 3a6abaxuna, Ciexuiick, Poccns

Chenalia nonbiTKa NOCTPOMTb MaKCUMabIIO NIPO-
CTO€ ypaslielie COCTOAIMS A KPHCTAJINYECKHX
BB, onupasicb na pacnpocrpaielliible pu3HUeCKUe
NPUIILMIIbI, AOCTATOMIIO TPaJHLMOIIBIA BUJ Npea-
CTaBJlellMsA W xKejarue 0GONTHCh MUIIHMYMOM IIOATO-
HIOYIIBbIX 11apaMeTpos.

Ypasueide cCOCTOAUUA CTPOHTCA B TPaAHLHMOI-
110M BuAe, Thila Mu-I'plonaiisela, ¢ pasaeaelineM 11a
NOTElUHAbIYIO U TenoByIo YacTd. [lasa uocrpoe-
1144 110TelHaNb10I yacTH 6epeTca 1oTelLHall THIIA
Jlennapua-/I>kolica, 1apamMerpbl KOTOPOro, ¢ noMo-
I[bIO U3BECTIIBIX COOTIIOIIENHII, BbIpaXalOTCA Yepes
KoMOUIIAUMK (PU3UYECKUX BEAMYMIL, JJIA KOTOPbIX
€CThb 2KCllepMMellTanblible 31ayelnsa. J1asa nocrpoe-
1IMsl TErJI0BOMA YacTu GepeTcsi 3aBUCHMOCTD, allllPOK-
CHMUPYIOLLIAA TEIIJIOEMKOCTDb [IPH 1I0CTOALLIOM AaBJie-
1IMH, LIPUYEM BUJ{ 3TOIi 3aBUCUMOCTH BbIGUpaeTcs, lia-
pany ¢ busM4I0CTbIO, H3 COOGpaXKElIHii BO3MOXKIOC-
T JETKOro noayyeltins GyluKudH Tela0Boil alepruu
H, Jlanee, TEIVIOBOM 4acTu AaBelus. Tennosas 4acTb
JlaBJielMs CBA3alla ¢ TellJI0BOii 4acThIO JIIEPIrHU Yepe3
¢dyukuno Iplonaiisena, saBucauweid oT WIOTIIOCTH
sewectsa. [Ipegnoxen suy ¢ynkuuu Ipronaiisena,
allpPOKCUMUPYIOLIHI XapaKTep €€ NOBeAElHs
u upeaeblible 3iadenns. Yicxoaa U3 npeIoxKelon
dyukuun Ipionaiisena, 1oayyelo Bbipaxele Aas
byukunu Temueparypst Jlebas. B tewnosyio yacTh
BKJIIOYEll YJell, YYUThIBAIOWMH BKAAJ 31€KTPONIIO#H
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cocTaBasiomeil. YuTen BKJAAJ 31EPrud 1IyNeBbIX KO-
aeGanuit, CKOICTPYUPOBAILIIOE YpaBlElHe COCTOA-
1IMST HMEET 1IECKOJIbKO 110JTOlIOYIIbIX 11apAMETPOB,
B AaiblieiilieM Ha3blBaeMblx Koadpuuuentamu YPC.
Yucaeuuble 3uavenns xkoapduuuenros YPC nas
kaxaoro BB noa6upaiorcs Takum o6pa3oM, 4TOGbI
pacyeTlible 3laYelds KaK MOXIIO Ny4IIdM o6pa3oM
AlNPOKCUMHPOBAIN U3BECTIIblE IKCIIEPUMENTAbIIbIE
3uavelusi, aNpPUMeD, B IIPEACTABJEUIOM JA0KAAJE,
alllPOKCUMHPOBaJach yaapuas agdabara 1 u3006a-
pHYECKOEe TEMIIEPATYPIIOe Pacliupelide.

IMoxo6paitiible 3iiadelnsi Ko3QpGUUUENTOB 1IPO-
BEPAIOTCA 11a APYrHx noueccax (TelnoeMkocTb 1pu
[OCTOSIIIIOM JIaBJelIHM, H306apuyecKas TEMIIEPATYp-
11251 3aBUCUMOCTb CKOPOCTH 3BYKa), ]S KOTOPBIX
€CTb [IOCTOBEPIIbIE IKCIIEPUMELITAbIIbIE JAILIIbIE.

IIpeacrasaennl pesyJbrarsl Hogbopa koapdu-
nuentoB npegaoxeinoro YPC uas THT.

DENSE HE EQUATION OF STATE
V. F. KuroraTENKO, M. Yu. SAKHAROV

Russian Federal Nuclear Center — Zababakhin
All-Russia Research Institurc of Technical Physics,
Snezhinsk, Russia

An attempt of establishing simple equation of
state for crystalline HE was made. Establishing
is based on on wide physical principles. Equation
established in traditional form with small amount
match parametres.

Equation is Mi-Gruneisen type with division
on potential and thermal parts. Lennard-Johnse
type potential is used for potential part establishing
which parametres are expressed through physical
variables of known experimental values. Functional
approximation of heat capacity at constant volume
is used for establishing thermal part of the equation.
Pressure heat part is apparented with energy heat
part trough Gruneisen-like function. Form of such
function proposed. Upon it a function of Debay
temperature derived. Heat part contains portion
counts electron component. Zero oscillations counts
as well.

The equations has a number of match paramet-
res — so-called coefficients. Numerical values
of the coefficients are ajusted to comply with
experimental data (Hugoniot, isobaric temperature
expansion etc.)

Equation coefficients for TNTare presented.

ANHAMHKA MAJIO-YIJIOBOIO
PEHTTEHOBCKOI'O PACCEAAHHUA IIPU
AETOHAIIMN KOHAEHCHUPOBAHHDBIX

BB C TOBABKAMH HAHOAJIMA30B

K. A. TeH', B. M. Turoe!, B. II. Tonouko?,
U. JI. )Korun, 3. P. [pyyan!,
JI. A. JIyKbSIHYHKOB!

'MucrutyT rugpogunamuku uM. M.A. JlaBpentbesa
CO PAH, Hopocu6upck, Poccus

MIICTHTYT XHMHM TBCPAOTO TCJA ¥ MCXAOXHMHH
CO PAH, Hosocu6upck, Poccus

XoTd culiTe3y 1Al0aIMa30B 1P B3PbIBE 10CBALIE-
110 BecbMa GOJbLIOE YUCJIO paboT Boupoc o6 o6pa3o-
BalMU HX, a TakKe 60Jlee 061Kl BOIPOC O KOILelCa-
UMK yriepoja 1py AeTouauun BB ¢ oTpuuareibiibimM
KHUCJOPOALBIM 6a1allcOM, OCTAETCSl AMCKYCCHOILIIBIM
J0 nacrosuiero speMenn. OTBeT 1A LEro BaXkell Kak
L7151 nouuMalinst pU3UKY ABJAelNs, TAK H JJsl OLEIIKH
KOJIIIYeCTBa 31IePrii, KOTOpasd BbIAENSETCs UPU IK30-
TEPMUYECKOH KOATYJSIUUH YIJEPOAIIbIX KJAAaCTEPOB.

IlepBble AulaMIyYecKHe 3KCLIEPUMENTAAbIIbIE HC-
C/€ZIOBAIIMS O POCTE B3PbIBIIBIX 1141102JMA30B CTaJH
BO3MOXKIIBIMU GJarofiapsi MClI0Nb30BalIMI0 CHIIXPOT-
POILIOrO U3JYvellusi, & UMENLIO BO3MOXKIIOCTH Peruc-
Tpauuu Audpaxusoinbix (Mano-yraosbix) curiia-
J0B ¢ yactoToii /1o 4 MI'u. IToayyeuiibie pesyabTartsl
110Ka3a/4, 4YTO CHTlAJ MaJo-YIJOBOrO pPEUTrelloB-
ckoro paccesuus (MYPP) nauunaer pacru ¢ myas
na ¢potte AETOUAUHH U €r0 POCT UPOLONKAETCH
B Teuellle 11eCKONIbKUX MUKpoceKyll. Oullako B aTux
akcliepumelrtax curual MYPP Buayane MoxeTr GbiTh
OYellb MaJl, BBULY MasOil «KOITPACTIOCTUS L1Alloa/1-
Masa 1a ¢poure. /[JIMTeabublii pOCT MOXET OGbsC-
ISITHCSI POCTOM «KOLTPACTIIOCTH» 11U pasJieTe Ipo-
AYyKTOB JeTonauuu. /[ns oTsera o Mecre 10sBJe-
IIMs1 B3PBIBILIX 1a1104/1Ma308 11e06X0/AMMO [10BbI-
cuthb uyBCTBUTEb1OCTS MY PP (4T06b1 Pukcuposars
11a110a1Ma3bl 112 PPoIITE AETONAUMU) H YBEJAHYUTh
BpEMelllIoe pa3pelleliue.

B pa6oTe sKCriepHUMENTAIBIIO HCCIeJOBAIOCH 11a4a-
JI0 110SIBJIEIIUS 112110a/IMA30B BO BPEMsl IETOIIAUUU CO-
crasa TT 50,50 metonoM MYPP ¢ ucnoabsosaiinem
CHIIXPOTPOLIOTrO M3ayyelus yckopurteas BIIIII-3.
PaccmoTpelibl BO3MOXKIIOCTH UCIIOb30BAllNS METOIH-
KM /11 pErMCTPalMU 11all04acTUL Pa3lioro pasMepa.
ITokasano, yto Metoy MYPP B namux axcuepumenr-
TaJblIbIX YCJIOBUAX JA€T BO3MOXKIIOCTb (PHKCUPOBATh
paccesiiilioe U3Jay4ellie OT YaCTHIl Pa3MEPOM OT ellu-
1IMI{ JI0 1IECKOJIBKUX JIECSITKOB 1Ia1lOMETPOB,

IpuMeilena 1108ast KCIEPUMEITANDBIIAA 11OCTAIIOB-
Ka C BBeJIElIIbIMM BO B3pblB4aTOE BELLECTBO 11all0al-
Masamu. Bsesenve B3pbiBibix (110/1y4elnibix 1pu J€To-
tauxn BB) 1a110a1Ma308 B 3aps/bI TPOTIIA H TEKCOrella
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TUAPOAHHAMMUYECKHE ITPOIIECCDHI
BO BPAINIAIOIUXCA COEPUYECKHNX
A IUJINHAPAYECKHUX
MHUKPOMUIINEHSAX

B. @. Kyponateuko!, B. I JIvnaHos?

"Poccuiickuii eaepanbubiil aacpubil ucHTp —
BHHWMU Texnuueckoit ¢pusnkn
uM. akag. E. V. 3a6aGaxuna, Crexuiick, Poccus

2eanGuicKUi roCYAapCTREINbI YIIHBCPCHTCT,
Yenaounck, PoccHsa

ITpeacTaBaelibl pe3yabTaTsl YHCAEIIOTO MOAEAN-
pPOBallUsA TUAPOAUIIAMUYECKUX SABJEIIUN IpOTeKalo-
IMX BO BpalLAIoUMxcsa MUKpoMullelsax cepuyeckoi
U LUAMILIPUYECKOil HOpMbI 1I0CaE 0GBEMIIOTNO 3liep-
rosaoxeliua. CxeMa H napaMerpbl LHIHILLPHYECKOR
MUILENU H TAXKENOUOLIIOrO JipaiiBepa COOTBETCTBYIOT
JAallIbIM, 1IPHBEAEIILIM B JIUTEPATYpe.

ACHMMETPHYIIOCTD 31IEPIOBJIOKENUS IIYYKAMH
TSXKEJbIX HOLOB B cJOH aGcopfepa cUMMeTpHUIION
MHKDOMMIUEIIM MOXET SIBUTbCSA OJIOH M3 NPUYHIIL
passutus Paneii — Teilnoposckoii tieycToiiunsocTn
U llapyluenus KyMyasuuu auepruu. Jaa usmene-
Ul AMIIAMMKH Pa3BUTHSA 11€yCTOHYUBOCTH MUMIEIb
packpyuuBaercs. Mccnenyercs Bausiime npeiBapu-
TeJIbiloll pacKkpyTKu Mullleiieil BOKPYr OCH CHMMET-
PHH 11a I1poLEcC pa3BUTHA leycToiiuusocTu. Jlas
onucauus 11POLECCOB UCIOJIb30Ballbl MOJEAH MIIOTO-
KOMIIONEUTIBIX CPE/ B JIarPAIlKEBbIX U 31/1€POBBIX
nepeMeliipix. Pemenus oAlloMeplibiX, AByMepHbIX
U TPEXMEPIbIX LIECTALMOLAPIIBIX 33[ay4 II0JIyY€libl
yHcaelio ¢ uenosbsosanueM Meronos C. K. Toaynosa
u B. ®. Kyponareuxo.

HYDRODYNAMICAL PROCESSES
IN ROTATING SPHERICAL AND
CYLINDRICAL MICROTARGETS

V. F. KuropraTenko!, V. G. Lupanov?

tRussian Federal Nuclear Center — Zababakhin
All-Russia Research Institure of Technical Physics,
Snezhinsk, Russia

2Chelyabinsk State University, Chelyabinsk, Russia

Numerical simulation results for the hydrody-
namical phenomena in spherical and cylindrical ro-
tating microtargets after volume energy input are
presented. The design and parameters of a cylindri-
cal target and heavy ion driver are based on the
printing works data.

The asymmetry of heavy ions beams energy input
in a symmetric microtarget absorber layer can be

one of the reasons for Rayleigh-Taylor instability
initiation and infringement in a cumulative action
of energy. For changing the development instability
nature, the target twists. The influence of prelimi-
nary target spinup around of an axis of symmetry
on development of instability is investigated. For
the phenomena simulation the multicomponent me-
dia models in Lagrangian and Eulerian coordinates
are used. Numerical solutions for one-dimensional,
two-dimentional and three-dimensional non-station-
ary problems are received, using the S. K. Godu-
nov and V. F. Kuropatenko methods.

HEUTPAJIbHO YCTOMYUBBIE
VIIAPHBIE BOJIHBI
B TEPMOJAMHAMUYECKHA
HEUJEAJIBHBIX CPEJAX: TEOPUS
U BBIYHUCJHUTEJbBHBIN
SKCIEPUMEHT

A. B. Konioxos!, A. I1. JInxaues', B. E. ©®orroB!,
A. M. Onaprun?, C. 1. Auncumosn?

'O6beaunCHNbIi HIICTHTYT BHICOKEX Temneparyp PAH,
Mocksa, Poccusa

2MucTHTyT aBTOMaTH3alMM TpockTHpopanus PAH,
Mocksa, Poccus

SHicTiTyT TecopeTrycckoii ¢pusuxu um. JI. 1. Janaay
PAH, Mocksa, Poccns

B pa6ote npezctaBJielibl pe3y/1bTaTbl TEOPETHYEC-
KOI'O allaJu3a H KOMIBIOTEPIIOr0 MOJeJMPOBallus
loBeA€elust NeATPaabllo YCTOHYMBbIX yAaplibiX BOJIL
C MCII0/1Ib30BalIHEM MOJEJbLOro u peasblbix (ras
Bau-zaep-Baaabca, Marunii) ypasueuuii cocroauus.
Pa3BuT noaxon, ila oclioBe KOTOpOro 06J1acTb lieii-
TPaJiblOi yCTOHYMBOCTH yapROH BOJIDBI AJS1 KaXK-
JIOTO 31aYellus AasJjellus repej lleii onpeaensercs
M3 ananu3a ypasuelus coctosuusa. Cosgau npoc-
TOI1 aJIrOPHTM, HMO3BOJISIOIHIT YCTAIIOBUTDb HCTOUIIHK
aKkycTHyeckux Boamyuweuuit (dbpout ynapuoit Boaust
MJIM BUEIWNHH UCTOYIHKK) 1ENOCPEACTBEIIO 1O Kap-
THIle Teuelius. s cpelibl ¢ MOZebHbIM ypaBliellieM
COCTOAIIUSA [POBEAEIO YUCelloe MoJeIMpOBaline
[POXOXJ€ElUsl 11011ePedllor0 BUXPA Yepes3 110J11yI0
KOMOMIMPORBALLIIYIO BOJILY, BKAIOYAIOWYIO a6COMOTIO
Y LEHTpanbIIO YeToiiunBble yaapiible Boibl. Iloxasaiio,
YTO B3aUMOJENCTBUHE BUXDA C IIEATPa/]bHO yCTOH4H-
BOii YAApHOil BOMIOH COMPOBOXAAETCS PE3KUM yBe-
JHYellMeM aKycTHYeckHX wyMoB. OTMeyaeTcs, 4TO
B OTJIMYME OT lipeJcKa3allHil nuueiioil Teopun ami-
JUTYAa BO3MYyLlenuil HeHTpaiblo yCTOHYMBOH yaap-
110{ BOJIIIbl yMEIIbLIAETCS CO BPEMENEM, XOTH 3TOT
NPOLECC IIPOUCXOAUT 31IAYUTENBIIO MejJlellliee, YeM
B cay4ae aGCOIOTIO YCTOAYMBOH yAaplioil BOJIIbI.



TEOPHS TA30BbIX CMECEM
B. @. KyPONATEHKO

Poccuiickuii (peacpasibliniif aacplplif ueutp —
BHUUY texnmucckoil pu3nku
M. akaa. E. M. 3a6a6axmna, Cnexnick, Poceus

U3snaraercst MoJleKyaaplio-KulleTH4eckoe 06oclio-
BallMe MOJIeJId MIIOTOKOMIIOLIENTIILIX cpeld. Ilepexon
C MUKPOYDOBIISI 11a MaKpOypOBellb [IPOHCXOJUT TaK,
YTO BCE 32KOIIbl COXpallellusl MAcChl, KOJHYECTBA JIBU-
Kellusl U 3llepruy Bblojusiorcs. BB pesyJbrate aTo-
ro KMIleTHYecKasi 311eprusi MOJIeKyJl pas/ie/isieTcs 1a
KHIIETHYECKYIO 31IEPrul0 CIJIOWIION CPe/bl U liepaB-
1I0BECLLY10 KulleTH4ecKyio aiepruio. IIpu Mriioseiiom
[EPeXO/ie K PaBIIOBECIIOMY COCTOSAIMIO CIJIOIIION
Cpe/ibl B CJIyyYae O/II0r0 KOMIIOLENTA 11€PABIOBECHast
KMIleTUYECKas 31ePrusi lipeBpaliaeTcs BO BIyTpell-
1010 anepruio. ITocse aToro oupenensiorcs Bce Be-
JIM4HIIbI, XapaKTepu3ylollte ra3 11a Makpoyposlle.
B ciyuae cMecd MakpOypOBELb KaXK/I0r0 KOMIIOLIEITa
SIBJISIETCS IIPOMEXYTOUILIbIM yposlieM (Me30ypoBiieM)
aas cMecu. IIpu panbiieiieM lepexoje 11a Makpo-
ypoBellb CMECH 110Bas llepaBlOBecliast KUIeTHYeC-
Kas 2lleprys 1IepexXo/UT BO BIYTDPEUILIOIO 31IEPTHUIO
Ile MIIIOBellllo, a B XO/€ PesakCallUOLIIbIX [pouec-
COB, KOTOpbI€ OLIMCBIBAIOTCS 3aKOIIAMU COXpallelins
B auddepenunanniioi ¢opme.

THE THEORY OF GAS MIXTURES
V. F. KUROPATENKO

Russian Federal Nuclear Center — Zababakhin
All-Russia Rescarch Institure of Technical Physics,
Snczhinsk, Russia

The molecular-kinetic substantiation of the mul-
ticomponent model is given. The transition from
micro-level to macro-level is so that all the conser-
vation laws of mass, momentum and energy are sat-
isfied. As the result the kinetic energy of molecules
is divided between kinetic energy of continuum and
non-equilibrium kinetic energy. When transition to
equilibrium state of continuum in the case of one
component is instantaneous non-equilibrium kinetic
energy transfer into internal energy. Then all the
macro-level characteristics of gas are determined. In
the case of mixture the macro-level of each compo-
nent is intermediate level (meso-level) for mixture.
Under further transition to macro-level of mixture
new non-equilibrium kinetic energy transfer to in-
ternal energy not instantaneously but in the course
of relaxation processes that are described by con-
servation laws in differential form.

ONPEJIEJIEHUE CKOPOCTHU 3BYKA
U PEIIEHUE 3AZIAYH O IMOPIIHE
B /IBYXKOMIIOHEHTHOM CPEJIE

C. II. baytun, C. JI. JIEPSIBHUH

Ypaabckuit rocyaapcTBCHIIbIA YIIMBEPCHTCT
nyTtei coobuenns, Exarepun6ypr, Poccus

PaccMaTpuBaeTcs MoJe/b MIIOTOKOMMOIENTION
cpesbl, npeaioxelnas B. @. Kyponareuko. Omnpe-
JeJISIIOTCSA 3l1a4ellusi CKOpocTell pacnpocTpalienus
xapakrepucTik (CKopocTeii 3ByKa 110 TEPMUIIOIOTHH
ra3oBoil AMIIAMUKH) B LIOKOALLEHCS MIIOTOKOMIIOLIEN!-
TLOH Cpe/e, KOrZa Kaxk/iblii KOMIIOIIEUT eCThb IOJIM-
Tpouliblii ra3. B pa6ote nosayueuna dopmysaa mioro-
yJela cTelield N, MOJOKUTEbIIbE KOPIIM KOTOPOTO
3a/1a10T KBaJpaTbl CKopocTell 3Byka B cpese ¢ N KoM-
nonenitamu. B caysae N = 2 B asnom Buze onpese-
Jiellbl 311a4€ellds ABYX CKOPOCTeil pacrnpocrpalenus
3BYKOBbIX Xapaktepuctuk (6bicTpoil U Measeloil),
KOTOpble B o6lLieM ciyuae lle COBIafaloT CO CKO-
POCTSIMM 3BYKa B Ka)XOM OTAEJbIIOM KOMIIOIIEIITE,
ITokasalo, 4T0 Halgelioe TakUM 06pa3oM MAaKCH-
MaJsiblioe 3l1ayelle CKOPOCTH 3BYKa B JIBYXKOMIIOlIEll-
TLOii cpeJie a30Ta U KMCJI0POJa € COOTBETCTBYIOLIUMH
BO3/lyXy 06beMIIbIMH KOLILEITPALUAMU, OTIHYAETCS
B OTIIOCHUTEJIbIIBIX BeJMYMHAX OT CKOPOCTH 3BYKa
B BO3/lyxe, olipe/ieJienlloil B HU3UUECKUX IKCIIEPU-
MellTax, Mellee YeM 11a TPU AECATbIX IpoueliTa,

B auneapusobaiiioM ciayyae pelelia 3ajaqa o [1aB-
1IOM JIBHXKEIIMM IIOpIUIIS B pacCMaTpUBaeMOi JBYX-
KoMmiolelTioi cpege. O6aacrp Teyenuuss pas3buBa-
eTcsl GbICTPOH U MeJJIellHOH XapaKTepUCTUKaMU 11a
TPH yYacTH. B nepsoii uMeeT MecTO 3ajallllblii 04110-
PO/LIbIA IIOKOM, OTAeelllIblii OT UCKOMOIO Teyellus
6blcTPOi xapaxTepucTuxkoil. Bo BTopoii o6aactu —
B 06J1aCTH MeX/y ObICTPOii U MeJJielllof XapaKTepuc-
THKaMM — paclloaraercs nepsBoe U3 JABYX UCKOMbIX
Teueluii. Tperbst o6aactp — 06J1acTb MEXAY Me/ell-
110/1 3BYKOBOH XapaKTePUCTUKOM U JBHKYLLIMMCS IOD-
wieM — ecTb 06JacTb olipefeiellnss BTOPOro MCKO-
Moro Tevenns. O6a 110cTpoelllble HCKOMbIE Teyellns
SIBJIIIOTCS TOYIIBIMM DPelIEHHSIMU COOTBETCTBYIOLIMX
lIayaJblio-Kpaesbix 3aaa4. Ha leiipornaeMoM nop-
LIle C 33/alllIbIM 3aKOIIOM JBMIKEIUsS YA0BJEeTBOpe-
11bl YCJIOBUSL IENPOTEKAIUS JUUIs1 0G0UX KOMIIOLIELITOB,
a 112 3BYKOBBIX XapaKTEPHCTHUKAX TeYellus CTbIKYIOTCsS
lleNIpepbIBIIO.

TakuM 06pa3oM, lioKa3salla aeKBaTIIOCTb paccMar-
puBaeMoii Mo/te/ KaK HU3UYECKUM IKCIIEPUMeElITaM,
TaK U C TOYKH 3pelllsi MAaTEMaTUYECKOH KOPPEKTIIOCTH
KJIACCUYECKOM /1A ra30B0i JJUIIaMUKY 33/ia4H O 111aB-
1I0M JIBMDKEIIMM IIOpLLLsA B rase.
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to a difference of speeds of the fractions marked
with indexes i and j. Appeared that for the mixes,
containing two or more compressed fractions, prob-
lem Coshi it is correct only in the limited range of
speeds (Mathematical Modelling Journal. 2001. —
Vol. 13. — Ne. 10. — P. 27).

BOJIHA PA3PEXEHUSA
B IBYXKOMIOOHEHTHOM
CMECHU rA30B

B. ®. Kyronateuko, M. P. MAKEEBA

Poccuiickuii ¢deaepanpiibiit saepibiit uentp —
BHUUH rexnunveckoil puankn
uM. akaa. E. U. 3a6a6axuna, Cuexuiick, Poccus

V3naraeTcst pa3iocriias cxeMa pacueTra cHCTe-
Mbl ypaBtienuii muorokomnonenutioi cpeast (MKC)
C Yy4YE€TOM YHMBEPCANbIIBIX CHJ H [OTOKOB SHEPIHH,
oTpaXKalolux KJaacTeplioe BzauMoaeiicteue B MKC.
YuurbiBaeTCA HEPaBHOBECHOCTb CMECH MO AaBJelld-
sIM, CKOPOCTSIM H TeMmnepatypaM. Kaxabiit komno-
HEHT CMECH XapaKTepPH3yeTCs HHAUBHAYAJblIbIMH
¢u3MYeCKMMH 3HaYelIAMH CKOPDOCTH U TEpMOJAMlIA-
MMYECKUX BEJMYH1I, OGBLEMHOM KOHLEUTpauuen U cob-
CTBEllIbIM ypaBHeHHeM cocTosiiuA. Tunep6oan4HOCTDb
ucxoauoi cucrembl ypasuelwii MKC o6ocnosana
B CJy4yae CMeCH M30TepMUYeckx rasos. Ha nepsom
3Tane pacyera B JarpallXeBbiX KOOpAKNATax olipe/e-
JSI0TCA MILAMBUAYaNblible l1apaMeTPbl KOMIIOHEINTOB,
3aTeM MPOUCXOJMUT IepecyeT 11a o6ly10 3iiaepoBy
CeTKY, Y OlIpe/leJIIIOTCS MIITErpasiblible XapaKTepuc-
THKM cMecH. [IpuBOAATCS pe3ybTaThi pacuera BOJIIbI
paspekelds B CMeCH ABYX H30TEPMHYECKHX Ia30B
C yyeToM U 6e3 yueTa napliibix O6MElIOB HMILYJIbCOM
H 31eprueit MexxAy KOMIIONEUTaMH sl Pa3Jiu4lliblX
PEXUMOB TeyeHHs.

Pa6oTa Bbinoanelna npu noaaepxke POOU,
rpautbl #07-01-96025-p-ypan-a u 07-01-00378-a.

RAREFACTION WAVE
IN THE TWO-COMPONENT
MIXTURE OF GASES

V. F. KuropraTeNko, I. R. MAKEYEVA

Russian Federal Nuclear Center — Zababakhin
All-Russia Research Institure of Technical Physics,
Snezhinsk, Russia

Difference technique is described for calculations
of the equations for mullticomponent media (MCM)
considering universal forces and energy fluxes. These

forces and fluxes express cluster interaction in
MCM. Each component of the mixture is char-
acterized by individual physical values of veloc-
ity and thermodynamical parameters, volume
fraction and own equation of state. Difference
scheme use movable Lagrange-Eulerian grid. Dur-
ing the first stage of the calculation individual pa-
rameters of each component are determined using
Lagrange coordinates, then all the parameters are
recalculated to common Eulerian grid and integral
characteristics of mixture are defined. The fact
that the initial set of differential equations is of
hyperbolic type is proved for the case of isother-
mal gases. The results of calculations of rarefaction
wave in the mixture of two isothermal gases are
given in several cases: considering and not consider-
ing pair pulse and energy exchanges between com-
ponents for different flow regimes.

The work was performed under financial sup-
port of RFBR, grants # 07-01-96025-p-ural-a and
07-01-00378-a.

METO/l 3BAMBIKAHUSA YPABHEHUN
JATPAHKEBOM rA30JUHAMHUKH
B CMEIIAHHBIX AYEMKAX,
OCHOBAHHBIA HA PABEHCTBE
CKOPOCTEN KOMIIOHEHTOB

E. A. Tonuaros, B. IO. Kon0oBsHMH,
10. B. SAHuAKUH

Poccuifcknit peacpanbiuniii sacpisiit ueurp — BHUH
skcnepuMelTansiioi ¢pusnku, Capos, Poccus

Ouauoii u3 naubonee caOXKIIBIX NpoGaeM narpaii-
xeso-silneposbix (ALE) MeTonoB siBAsieTCA alllIPOK-
CHMalMsl ypaBlIelldi JlarpaikeBoii ra3oBoii AUllaMu-
KW AJs cjyyasi MIIOTOKOMIIOIIENTIION cpe/ibl U3-3a
NOosIBJIEIINA TaK [1a3bIBA€MblX CMEMIAIIIbIX SIYEeeK, CO-
Jep’kalwux 1sa U 6oaee komnouenros. CMelnailibie
siuelikU B pacyeTax MOTYT lLIOSBJATLCS 1O ABYM IIPH-
yuiaM. Bo-nepBbix, HPH ABHXKEUHH KOLTAKTIOK
I'palMubl 110 2§i1epoBoOi CeTKe H, BO-BTOPbLIX, €C]1H
B 3aJjaue MMEIOTCA 30lIbl CMEILEIHA Pa3libiX BElEeCTB.
Or pewenus ykasainoii npo6aeMol 3aBUCUHT 3¢ dex-
THBIIOCTb H TOUIIOCTb KaK JarpaikeBoi rasoaulia-
MHUKH B oTae/ibllocTH, Tak H ALE Metoza B uesom,
B KOTOPOM JlarpallkeBa ra3oBsas AUIIaMUKa SBASAETCA
COCTaBIIOH YaCTbIO.

B paGote npennaraercs 110Bblif MeTO[ pacueTa
TEPMOAMIIAMHYECKOrO COCTOSIIHSI CMEUIAIIIbIX AYeeK
(MeTon 3aMbiKaliMs), OCLOBalNIbIA [1a BEIPaBIIMBAIIMK
MacCoOBbIX CKOPOCTEIl KOMIIOHEITOB 110CJ1€ IIPOXOX/1€-
1IMS. MaJlbIX BO3MYyUIEHHii 110 reTeporeion CMecH.
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