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MATEMATHUKA

VK 532.529
P. X. Boromnoea, M. H. I'anumssanos, V. O. Acuwesa

MOJIEJIMPOBAHUE ITPOIIECCOB B3AVMMOJIEHCTBHUA
CHJIBHBIX YIAPHBIX BOJIH B I'A30KHJIKOCTHBIX CMECSIX'

Annomayua. Pa3paboTaHa MOJENb Ta30KUIKOCTHON CMECH IJIsl HMCCIIEAOBAHUS
CWIBHBIX yJapHbIX BOJH B Iy3BIPBKOBBIX cpefax. [y TOCTOBEPHOI'O ONMMCAHUS
TEPMOAMHAMHUECKUX CBOICTB My3bIPbKOBOH JKUAKOCTH B YCIOBUSAX CUIBHBIX yAap-
HBIX BOJIH HCIOJB30BAIOCH IIUPOKOIUANA30HHOE YPAaBHEHHE COCTOSHUS BOABI U
napa B aHanuTuueckoi gopme. IIpoBeneHo cpaBHEHHE PAcUETOB C HKCIIEPUMEHTAMHU
s YB ¢ ammutynoit nasienudt p; = 2,4 Mlla B Boje ¢ mys3bIpbKamMH a3o0Ta
C HadalbHBIM I'a30COAEPIKAHUEM Olpq = 4 %, NPOAHAIM3UPOBAHBI IIPOLECCHI pac-
IPOCTPAHEHUSI U OTPAKEHUSI OT JKECTKOM CTEHKU YAApHBIX BOJH NPU U3MEHEHUU
Olyo 0T 0,5 10 6 % m ammmatyae! ot 2 1o 100 Mlla.

Kniouesvie cnosa: cuiibHBIC YAapHbIC BOJIHBI, ITY3bIPbKOBAsA KHUJAKOCTb, YPAaBHCHUEC
COCTOSIHUA, MAaTEMATUYCCKOC U YUCJICHHOC MOJCIIUPOBAHUEC.

Abstract. The authors have developed a model of gas-liquid mixture for investigat-
ing strong shock waves (SW) in bubble medium. In order to reliably describe ther-
modynamic properties of bubble liquid under SW conditions it has been suggested
to use a wide range equation of water and steam state analytically. The researchers
have compared the experiments for SW with amplitude of pressure p; = 2,4 MPa in
water with nitrogen bubbles with initial gas content o,,= 4 % and analyzed the
processes of propagation and reflection of shock waves from solid wall with .,
changes from 0,5 to 6 % and SW amplitude changes from 2 to 100 MPa.

Key words: strong shock waves, bubble liquid, equation of state, mathematical and
numerical modeling.

BBenenune

Y napHO-BOJIHOBOE BO3JIEiCTBHE Ha ra305KUIKOCTHYIO CpEely COMPOBOXKIACT-
Csl KYMYJISITUBHBIM C)KATHEM MY3bIPhKOB, MPUBOIAIIAM K 3HAYUTEIHHOMY POCTY
JaBJICHHUA U TEMII€paTyphbl. PasnnuHbie acmeKTHl HU3YUCHH BOJIHOBBIX ITPOLECCCOB
B My3BIPHKOBBIX cpefiax 000061eHb B MoHOrpadusax [1-3], B KOTOPBIX paccMaTpH-
BaJIOCHh B3aMMOJCHCTBUE yaapHBIX BOJH (YB) cmaboit (Ap/po << 1) m ymepeHHOU
WHTCHCUBHOCTHU (p/py ~ 1), KOT/Ia MPU MOJIEITMPOBAHUN BO3MOXKHO HE YYUTHIBAThH
C)KAMAEMOCTh JKHJIKOCTH HJIH OTPAaHHYHUTHLCS MPEIOJIOKEHHEM ee C1aboi CxKxuMa-
emoctu. ABTOpHI [4, 5] UccnenOBany yIapHbBIC BOJIHBI B ITy3bIPHKOBOM JKUJAKOCTH
B JIMAIa3oHe JaBJICHUH p/po~ 5 B IByMEPHOM MPUOIMKEHUH C YYETOM aKyCTHYe-
ckoit cxxumaemocTh. [IpoGnema reHepalu BEICOKUX JaBieHul (p/py >> 1) u Teo-

' PaGora BeImonHEHA npH (MHAHCOBOI mojuepxkke Poccuiickoro ¢onaa dyHaa-
MEHTAJIBHBIX HcclenoBanuid (koael mpoekToB 08-01-00434-a u 11-01-00171-a) u Coseta
no rpanTtam lIpesunenta Poccuiickoit denepauuu A rocy1apCTBEHHOW MOAJIEPKKU Be-
JOymux Hay4dHbIX Koy P® (rpant HII-4381.2010.1).
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