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Y po6oTi po3risigaeThest MUTaHHS MOOYIOBH palioOHAIbHOI MATEMATHIHOI MO IS ii BAKOPUCTAHHS IPH
YHCENbHOMY MOJEIIOBAaHHI HECTAI[lOHApHUX TeUil PIWHM y TiIpaBIiYHUX CHCTEMaX 3 KaBITYIOUHMH MiCIIeBUMU
onopamu. BukopucToByBaHi HHHI MiAX0JH 10 MOJETIOBaHHs KaBiTalii 3acHOBaHi abo Ha ypaxyBaHHi IBoX(a3Ho-
cTi Tedii, a00 Ha MpeJCTaBIEHH] KaBiTyl0UOro IIOTOKY y BHUIII TOMOI€HHOTO CEpeOBHINA 3MiHHOI TycTuHU. B
OCTaHHBOMY BHUITIAJIKy IS 3B'SA3KY THUCKY 1 T'YCTHHH 3aCTOCOBYETHCSI OapOTpPOIHE PIBHSIHHS CTAaHy HapopiAWHHOL
cymimi. MeTa aHOi poOOTH — IepeBipka 3aCTOCOBHOCTI MOJeNi KaBiTallii, 3aCHOBaHOI Ha BUKOPHCTAaHHI 6apoT-
POIIHOTO PIBHSHHS CTaHy MApOPiAMHHOI CyMIlll, IPH YHCETbHOMY MOJEIIOBaHHI HECTalliOHApHOI Teuil B riapo-
cHCTeMi 3a KaBiTyIOUOIO IIai0or0. MeTon MOCHiKEHHS — YHCEeNbHE MOJETIOBAHHS Tedil B OCECHMETPHUHOMY
HaOIIKEHHI HAa OCHOBI MOBHUX ycepenHeHux piBHsHb Has’e—Crokca. [TokazaHo, Mo BUKOPUCTaHHs 6apoTpoI-
HOTO PIBHSHHS CTaHy HAapopifMHHOI CyMillli IPH YHCENTFHOMY MOJETIOBAaHHI HeCTaI[loHApHOI Tedil B TifpocucTe-
Mi 32 KaBITyIOUOI0 ai00I0 03BOJISE OTPUMATH 3a/I0BIJIbHE Y3TO/DKEHHS PE3yJbTaTiB PO3PAXyHKY 3 HassBHUMH B
JiTeparypi eKCIepUMeHTaIbHIMH JaHHMH. BkasaHe y3roJUKeHHsS JOCATHYTO IO 3HAUYEHHSX PO3Maxy BEIHYUHU
THCKY, 1[0 KOIUBAETHCS, HA CTIHI{ TPyOOIPOBOAY MOOIN3Y BUXO/Y 3 KaBITYIOUOl MIAitOH i 10 HAsIBHOCTI BHpaxe-
HOI NepioJUYHOi KOMIIOHSHTH y (yHKIIi, 1[0 BU3HAYAE 3aIEKHICTH THCKY BiJ 4acy. Po3paxyHKOBHM ILIIXOM
MOKA3aHo, II0 MapaMeTPH HECTAliOHAPHOI Tedii 3a KaBiTyIOUOI0 MIailb0r0 3MIHIOIOTHCS MPU MEPEXOAl Big Micist
BCTAHOBJICHHS IIalOM O MICIs CXJIONyBaHHS KaBiTallifHUX KaBepH, IIPH IbOMY 3pPOCTAIOTh 3HAYEHHS PO3Maxy
BEJIMYMHH THUCKY, LII0 KOJIUBAETHCS, HA CTIHILI TPYOONPOBO/Y i 301IbIIY€EThCS BKJIAJ BUHCOKOYACTOTHUX HEPiOHY-
HHUX KOMIIOHEHT Yy (DYHKIIiI0, 1[0 OIHCYE 3aJIKHICTh TUCKY Bill 4acy. BumaeTbest OMUIBHUM MOJAIbIIE YTOYHEH-
Hsl BUKOPUCTOBYBAHOI MOJieIi TypOyIEHTHOCTI 111 KOPEKTHOTO MOJICTIOBAHHS KaBiTaI[IHHUX KOJIMBAHb, 1[0 FeHe-
PYIOTBCS TIEPiOANYHO-3PUBHOIO KaBiTali€clo B TpyOkax BeHTypi, siki BHKOPUCTOBYIOThCS B Pi3HMX KaBiTalliltHO-
IMITYJIbCHUX yCTaHOBKaX.

Kntouosi cnoea: uucenvre modenosanns, mooens kagimayii, bapomponue pisHAHHA cmany, Kasinmyloua
wariba, 6eautUHA MUCKY, WO KOIUBAEMbCSL.

This paper addresses the construction of an efficient mathematical model to be used in the numerical simu-
lation of unsteady liquid flows in hydraulic systems with cavitating restrictors. Existing approaches to cavitation
simulation are based either on accounting for a two-phase flow structure or on representing a cavitating flow as a
homogeneous medium of variable density. In the latter case, the pressure and the density are related via the ba-
rotropic equation of liquid—vapor mixture state. The goal of this work is to verify the applicability of a cavitation
model based on the barotropic equation of liquid—vapor mixture state to the numerical simulation of an unsteady
flow in a hydraulic system with a cavitating ring plate. The method employed is a numerical flow simulation in
the axisymmetric approximation using the complete averaged Navier—Stokes equations. It is shown that the use of
the barotropic equation of liquid—vapor mixture state provides a satisfactory agreement between the computed
results and the experimental data available in the literature. In agreement are the peak-to-valley values of the oscil-
lating pressure on the pipe wall immediately downstream of the cavitating ring plate and the presence of a pro-
nounced periodic component in the pressure vs. time relationship. It is shown that the parameters of the unsteady
flow downstream of the cavitating ring plate vary when going from the ring plate to the cavity collapse location:
the peak-to-valley value of the oscillating pressure on the pipe wall increases and so does the contribution of high-
frequency periodic components to the pressure vs. time relationship. It seems desirable that the turbulence model
employed be refined further to correctly simulate cavitation oscillations generated by periodically detached cavita-
tion in Venturi tubes, which are used in various cavitation pulse plants.

Keywords: numerical simulation, cavitation model, barotropic equation of state, cavitating ring plate, os-
cillating pressure value.

SIBuie KaBiTallii iCTOTHO BIUIMBAE HA XapaKTEPUCTHKH TPiOHMX TBUHTIB, Ha-
COCHOT'O YCTAaTKyBaHHS 1 4acTO MPHU3BOAMTH JIO TOTIPIIEHHS EKCIUTyaTaiiHuX Xa-
PAKTEPUCTUK TiAPOMAIIHH 1 TIAPaBIIYHUX CUCTEM BHACIIJIOK BUHMKHEHHS KaBiTa-
HidHOT epo3ii 1 BiOpamii. | xoua y Gararbox BHIIaJKax KaBiTallis HeOakaHa, iCHY-
IOTh TEXHOJIOT11, B SKMX KaBiTallisl BUKOPHUCTOBYETHCS K KOPHCHE SBUIIE, HAPH-
knazg [1]. Yce e 00yMOBIIIOE 1HTEpEC 10 TCOPETHUHOTO 1 CKCIEPUMEHTAIBHOIO
JIOCITIJUKEHHS IIHOTO SIBUIIIA.

CKJIa/IHICTh TEOPETHIHOTO BHBUYECHHS TeUil y KaBITYIOUMX €JIEMEHTaX TijipaB-
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JIYHUX CHCTEM OOYMOBJICHA HAsSBHICTIO MEX PO3IUTYy Hapu 1 piauHu, obiacrei
3BOPOTHO-IIUPKYJIAMINHOI Tedii, MPOSBOM HECTAITIOHAPHOCTI MOTOKY B IMHPOKOMY
Jiama3oHi 3MiHH peXUMHUX mapamerpiB. KopekTHe BpaxyBaHHS IIUX OCOOJIHBOC-
Tell MOXxe OyTH 3MIMCHEHO TiJIbKM Ha OCHOBI YMCENIBHOTO IHTEIPYyBaHHS MOBHHX
piBHsIHb HaB’e—CToKca 3 BUKOPUCTAHHSIM BiIITOBIAHOT MO KaBiTaIlii.

VY Ham gac € psig poOiT, IPUCBIYSHUX PO3PAXyHKOBOMY JOCIIKEHHIO Tedii y
KaBITYIOUHX €JIEeMEHTaX TiIpaBimigHuX cUcTeM [2 — 6]. ¥ mux poOoTax siK TeCTOBi
€JIEMEHTH PO3TIIIIAI0TECS B OCHOBHOMY IUTOCKI TpyOku BeHTypi, mo 3a0e3medy-
10Th HeBenuki (Big 4 mo 8 rpamayciB) KyTH TMOBOPOTY MOTOKY MICII KPUTHYHOTO
nepepizy. 1 MomenroBaHHS KaBiTallil HaifgacTimie BUKOPHUCTOBYIOTHCS HACTYIIHI
TPH TiAXOIH.

1. V micmi nepeadadyBaHOTO YTBOPEHHSA KaBEPHH B PIAUHY IITYIHO BBOJSATH-
sl YMCIIeHHI OyIb0aIKy, 3alTOBHEHI apoIo, AKi 3HOCATHCS BHU3 110 MTOTOKY 1 pO3-
MipH SKHX 3MIiHIOIOTBCS BiATIOBITHO A0 piBHAHHA Pemes [2, 3].

2. BUKOpPHCTOBYIOTBCSI CHPOIIEHI CHIBBITHONIEHHS, 0 BPaxXxOBYIOTH HAasB-
HICTB B MOTOIIi PiaKOI i TApoBOi (as3u i B3aeMoit0 Mixk HuUMH [4 — 6].

3. KaBiTyrounii MOTIK pO3TMAAETHCA SK TEYisi TOMOTEHHOTO CepeioBHUIIA
3MIHHOI TYCTHHH, IS 3B'I3KY THCKY i TYCTHHH 3aCTOCOBYETHCS OapOTPOIIHE PiB-
HSHHS CTaHy napopianHHoi cymimi [4, 5].

Crig 3ayBakwTH, IO KOIHA 3 BKAa3aHWX MOJEJIeH Kapitamii He € 3arajibHO-
MPUIHSATOLO.

VY pobotax [5, 6] BiaMiueHO TIEBHY TPYAHICTH IPU MOJICIIOBaHHI TypOYJIEeHT-
HOCTI B KaBiTamiHWUX Tedisx. Po3paxyHkoBa BeiawmunHA TYpOYIIEHTHOI B'S3KOCTI
no0IM3y KaBITaITHUX YTBOPEHb YaCTO BUSBISETHCS 3aHA/TO BEJIHUKOIO, IO MPU3-
BOJMTH JI0 CTAI[lOHAPHUX KaBEpH i CYMEepPEeYHTh eKCIePHUMEHTAIBHIM JaHuM. J{is
KOPEKTHOTO OIUCY Tedii BBOAATHCA Pi3HI 00MeXyBadi y BUKOPHUCTOBYBaHI MOJAEI
TypOYJIEHTHOCTI.

Pe3ynbraTn eKcriepuMeHTaIbHUX JOCITI/KEHb TeUill B KaBITYIOUMX eJIeMEHTaxX
TiApOCHCTEM IHUPOKO TpeJcTaBiieHi B MoHOrpadii [7], meski ekcrepuMeHTaIbHi
JlaH1 PO HecTaIliOHAPHUI TIOTIK B KaBiTyrouiil TpyO1i BenTypi npuseneHi B [8].

Binmiueni Buiie o0CcTaBUHY NPU3BOIATH A0 HEOOXITHOCTI MPOJOBKEHHS J0C-
JPKEHb TPOIIECIB B TiAPaBIiYHAX CHCTEMaX 3 KaBITYIOUMMH €JIEMEHTaMHU.

VY poboTi [9] BUKOHAHO YHCENbHE MOJEJIOBAHHS HECTAL[lOHApHOI OCECHMET-
PUYHOT Tedii B TipaBIiuHINA CHCTEMIi 3a KaBiTyO4UOK TpyOKoio BeHTypi 3 KyTOoM
po3kputTs qudy3opa 10°20°, B [10] — kaBiTamiiiHol Tedwii 3a AUCKOBOIO miadpar-
Mo10. Y 000X po0OoTax KaBiTallisi MOJEIIOBANIACsS HA OCHOBI 0apOTPOITHOTO PiBHSH-
HS CTaHy MapOpiAMHHOT CyMillIi.

Merta nanoi poOoTH — mMoAalbIIa MEepeBipKa 3aCTOCOBHOCTI MOJIENi KaBiTallii,
3aCHOBaHOI HAa BUKOPUCTaHHI 0apOTPOITHOIO PiBHSAHHS CTaHy MapOPiAMHHOI CyMi-
1Ii, TPY YMCEIILHOMY MOJEJIOBaHHI HECTalllOHapHOI Teyil B TiApocucTeMi 3a KaBi-
TYIOYOIO MIai0010.

[TocTanoBka 3aBAaHH MOJISITAE B TAKOMY.

JocnimpKyeTses Tedis pilMHA Ha IUISIHLI TPYOOIPOBOAY 31 BCTAHOBIICHOIO HA
Hill KaBiTyIOUOI MIal00I0 MPH MOCTIHHUX 3HAYEHHSIX MOBHOI'O THUCKY B PiAMHI Ha
BXO/i B PO3paxyHKOBY 00JacTh i CTATUYHOIO THCKY Ha Buxoai 3 Hei. [ng ommcy
Tedii BUKOPUCTOBYETHCSI OCECUMETpUYHE HAOMMKEHHS. Y 3B'3KY 3 BiAMIiYEHUMH
BUILIE TPYAHOILAMH MOJEIIOBAHHs TYpOYJISHTHOCTI B KaBiTaliMHUX TEUisxX Koedi-
LiEHT TYpOYJIEHTHOI B'SI3KOCTI |l NPUHMAETHCS MOCTIHHUM B YCiii PO3paxyHKOBIH

17



obmacti (meprra moxens [Ipanast). [IpoTouna yacTuHa maiOM € TiISTHKOIO IIFITI-
HIAPUYHOI (OPMH 3 TIEPEX0J0M y TUdY30p 3 KyTOM PO3KpHUTTs 90°.

MarematndHa MOJelbh TEUii 3aCHOBaHA HAa CHCTEMi IOBHHX PiBHSIHb HaBbe—
Crokca [11, 12], npencraBineHuX B iHTETpanbHii Ghopmi

”é%ds+§prvn dL =0, (1)
S L

_Ur agtidsﬂtprvn v, dL :—§pr n,dL +u§ grad (v, )-ArdL +
S L L L

T
+§if div (V)rn,dL, )

Hrﬂds+§prvnvr dL =—ifprnr dL +” pdS +
S ot L L S
+p§7 grad (v, )-AirdL —pjsj"r—fds %i div (V) r n, dL —%Ljdiv (@)ds, (3)

e I, Z — OWIHAPUYHI KOOPAWHATH; S — IUIOma, 0OMeXeHa 3aMKHYTHM KOHTY-
poM L y muiomuHi IZ ; p — TycTHHA MAPOPIAMHHOL CyMillli; P — THUCK; & — IIBUJ-
KiCTh 3BYKy B Iortoui; V, , V, — pajiajbHa i 0ChOBa CKJIal0Bl BEKTOPA IIBUAKOCTI
V; N,, N, — KOMIOHEHTH BEKTOPA 30BHILIHLOT HOPMai N 10 eJIeMEHTa KOHTYpPY
dL; v, =v-n.

BuxopucroByBane 0apoTpomHe piBHSHHS CTaHy MapOPIAMHHOI CYMIIi TIpes-
CTaBISIETHCS Y BUIIISIII (QYHKILT p(p), 110 3aJISKHUTH BiJI YOTHPHOX MapaMeTpiB: P,
— T'YCTUHH PiAWHY; p,, — CYCTHHM NApH; Aialla30Hy TUCKIB (pl, P, ), B IKOMY iCHYE
CyMIll mapu i piauHu. Y giamazoni (pl, p2) T'YCTHHA TIApOPIANHHOI CyMinn 3Mmi-

HIOETHCS JIIHIKHO BiJ P, 10 P| , LIBUAKICTH 3ByKY B IIbOMY BUIIAJIKy BU3HAYA€THCS

10 CITiBBIIHOILIEHHIO A = l/ Jdp/dp .

MeTtoauky dncenbHOTO iHTerpyBaHHs piBHSIHB (1) — (3) ommcano B [9]. Jns
MiABUIIEHHS TOYHOCTI alpOKCUMAallii KOHBEKTUBHHUX WICHIB Y JUCKPETHUX aHaJO-
rax piBHSHb PyXy piMHHU BUKOpHcTaHo cxemy Konrana MinMod [13].

3 ypaxyBaHHAM BHKJIAI€HOTO MiAXO1y BUKOHAHO YUCEJIbHE MOJIEIIOBAHHS He-
CTaIlioHApHOI Teyil piAMHMA Ha JUISHII TiIpaBIivYHOI CHCTEMH 3 KaBiTYIOUOIO Iaii-
0010. BianosinHo 10 npuBeaeHUX B [7] eKCIEpUMEHTAJIbHHUX JaHUX BHOpaHO Ha-
CTYIHI 3HA4YEHHs T'€OMETPHYHHMX IapaMeTpiB maidu i TpybompoBomy: Aiamerp
otBopy maiiou — 0,014 M; BHyTpimHii aiamerp Tpydonposoay — 0,06 m. [loBxuna
JUISTHKY TpyOOIIpOBOYy, PO3TAILIOBAHOTO 3a 1aiboto, mpuiiHsTa piBHOIO 0,4 M 114
TOro, 00 BpaxyBaTu BiJCTaHb BiJ KPUTHYHOIO Iepepidy maiidu mo obnacti, ae
CXJIOMYIOTBCSl KaBiTalliiiHi KaBepHH [7]. 3HaueHHS MOBHOTO THUCKY B PiMHI Ha
BXOZi B pO3paxyHKOBY oOnacTh npuitaro piBHuM 3 Mlla, craTnyauii THCK Ha BU-
XOJIi 3 po3paxyHKoBOi 00nacTi ckiaaas 0,6 Mlla.

IIpu mpoBeneHHI pO3paxyHKIB 3alaBaJIMCS HACTYIHI 3HAYEHHsS MapaMeTpiB
0apoOTPONHOrO0  pIBHSHHS  CTaHy  MapoOpiUHHOI  CyMIlIi: p; =0 MlIla;

p, =0,4 MIla; p, =0,01p, (p; = 1000 xr/m3). Koediuient TypOyneHTHOI B's3-
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KocTi W 3amaHo (K i B po6oti [10]) y Burmsini S0, ne W — KoediieHT MoJeKy-
nspHOi B'BKOCTi piavuu. IIBHaKicTe 3BYKYy B piAMHI MOKJIaAanacs PiBHOIO
800 m/c, mBuaKicTh 3BYKY B mapi — 400 m/c.

VY poborax [9, 10] mokazaHO, O MpH 3iCTaBICHHI PE3YJbTATiB YUCETHLHOTO
MOJIENIOBAaHHS 3 HASBHUMHU €KCIIEPUMEHTAJIbHUMHU JaHUMH "THCK y KaBepHi" ciix
BBXKaTH PIBHUM [, . 3 ypaxyBaHHSM IIOT0 MIPHUITYIIEHHS 3HAYSHHS KPUTEPIHHOTO

napaMeTpa Kaitamii [7] st JaHOTO peXuMYy Tedil B TiApocucTeMi 3 KaBiTYIOUOO
mrai6oro ckiaio 0,077.

3MiHy B 9aci po3paxyHKOBOI KapTHHHU TeYii B MEpUAIOHATBHIN IJIONIHI TaHO1
IUISTHKH Tinpocuctemu npuBeaeHo Ha puc. 1. IloTik pyxaerscst 3miBa Hampaso.
ITokazaHo TONOBHHY MEpPHAIOHAIHHOTO MEpepidy TpyOOIpOBOIYy, PO3TAIIOBAHY
3HM3Y BiJ oci cumetpii. CyKymHICTh X 300pakKeHb 30H 3HIDKEHOI TYCTHHU Mapo-
piamHHOT cymimn (ki Ha3uBaTUMEMO "KaBepHaMH') BIATIOBIAE MPOMIXKKY Hacy,
npuOmm3HO piBHOMY 3 Mc. [IpocTexxyeTbcs BUHHKHEHHS "KaBepH" MOONH3Yy KpH-
TUYHOTO TIepepi3y maibdu, iX 3poCTaHHs 1 pyX 3 MOJAIBIINM CXJIIOMyBaHHIM 'Ka-
BepH" MO0JIM3y BUXOIY 3 PO3PaxXyHKOBOI oOmacTi. 3rigHO 3 pe3ylbTaTaMu po3pa-
XYHKIB HaBKOJO "KaBepH'", IO PYXarOThCs, YTBOPIOETHCS BUXPOBUH PyX PiIWHHU.
IIpocTexxyeThcst TaKOK TOHKA NpHEAHAHA "KaBepHAa' Ha MOBEPXHI HMITIHIAPHUIHOL
TUTSTHKA OTBOPY IIai0u.

< 7o

U

r\ o é

Ha puc. 2, a) npuBeieHO 3MiHY B 9aci TUCKY p(t) Ha CTiHII TPYOOIPOBOY HA

Puc. 1

Biactani 0,06 M Bim maitou. IIposBiAsSETbCS ICTOTHO HErapMOHIMHHN XapakTep
MPOLIECY, IMITYJIbCH TUCKY MAlOTh Pi3HY BEJIMUYWHY, aje MiHIMAIbHI 3HAYCHHS THC-
Ky HE OIyCKaloThCs HWX4e BeanuuHu P, = 0,4 Mlla. Ilepmuii (MakcuManbHUI)

iMmoynbee mpu t =103 mc 00ymoBieHuUi, IMOBIpHO, BCTAHOBJICHHSIM IPOLIECY KO-

JINBAHb.
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Po3paxyHKOBI 3Ha4eHHs pO3Maxy BEJIMYHMHHU THCKY, IO KOJHMBA€ThCS, Ha
pHC. 2, @) B IIJIOMY Y3TOIKYIOTECS 3 BIAIIOBIAHIMH €KCIIEPUMEHTAIBHUMH JaHUMHU
[7], ne BkazaHa BeIMYMHA IPH THX K& PSKUMHHUX IapaMeTpax Tedil CKIIamae mpu-
6au3no 4,4 MIla.

p, Mlla

N W s Ot OO N 0 ©
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Puc. 2

AMIUTITYqHUR cHeKTp QyHKii p(t) (y 6e3po3mMipHOMY BHIJISZI) MOKa3aHO Ha
puc. 2, 0). Buaso, 1m0 y GyHKIii p(t) BUJUISETHCS TIEPIOANYHA KOMIIOHEHTA 3 Ya-
crororo f; =179 I'n. Ll 9acToTa y3ro/pKyeThes 3 IPUBEICHUM B [7] eKCIIepUMEH-
TaJbHUM 3HAYCHHSAM YaCTOTH KaBiTalliHHUX KOJUBAHb B TiIpOCUCTEMI 3a Mai6o1o,
sike ckanae npuodmusno 170 [,

Ha puc. 3 mpencraBieHo pe3ysbTaTd po3paxyHKiB, aHAJOT1UHI MOKa3aHUM Ha
pHcC. 2, IpOTe TUCK Ha CTiHLI TpyOOoIpoBoy BU3HauaBcs Ha Biactani 0,06 M Bropy
0 TIOTOKY BiJl BUXiZHOI MeXi po3paxyHKoBoi oOnacti. Y wiit obnacri, 3rigno [7],
BiOyBa€ThCsSl CXJIOMYBAaHHS KaBepH NpH JaHOMy pexumi Tedii. IlpuBeneni na
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puc. 3, a) pe3yIbTaTH IMOKA3yI0Th, IO IMITYJIBCH THCKY MAlOTh JIEIIO0 OiNbINy BElU-
YHHY, HIK Ha pHC. 2, a), IPU LOMY Y (YHKIIT p(t) BUpaXKeHi OLJIbIII BUCOKOYAC-
TOTHI KOMITOHEHTH, 1[0 BUAHO 3 MOPIBHSIHHSA puc. 3, 0) i puc. 2, 0).

p, Mlla

Do o =~ Ot =2} -3
T

—
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BucHoBku. BukoHaHO OIIIHKY 3aCTOCOBHOCTI MOJIENi KaBiTallii, 3aCHOBaHO1
Ha BUKOPHCTaHHI 0apOTPOIHOTO PIiBHSHHS CTaHy MapOpPiIWHHOI CyMili, MPH YH-
CEeJILHOMY MOJENIIOBaHHI HecTalioHapHOi Tedii B TiApocHCTEMi 3a KaBiTyIOUOIO
mraiiooro. [lokazano, 1m0 BUKOpPHCTaHHS Li€l MOJEINi JO3BOJISAE OTPUMATH 33/10Bi-
JIbHE Y3TOJUKEHHS Pe3ybTaTiB PO3paxyHKy 3 HassBHUMH B JTEpaTypi eKCIeprUMeH-
TaJIbHUMH JaHUMH.

[lokazaHo, 1m0 mapameTpu HecTalliOHApHOI Tedii 3a KaBiTyIOUOI MIai0oIo
3MIHIOIOTHCS TIPY MIEPEXOAl BiJ Miclis BCTAHOBJIEHHS MIaiiOM 10 MicLsl CXJIOMyBaH-
HS KaBiTallliHUX KaBEepH, NMPH LIbOMY 3pOCTAIOTh 3HAYEHHS PO3Maxy BEJIMYMHH THU-
CKY, III0 KOJIMBAETHCS, HA CTIHLI TPyOOIPOBOY 1 301IBIIY€ETHCS BKJIAJ BUCOKOUYAC-
TOTHUX TIEPIOAWYHHUX KOMIIOHEHT Y (DYHKIiIO, IO OMHCY€E 3aJIEKHICTh THCKY Bij
yacy.
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Hanani mpencraBiseTbess HEOOXIAHIM YTOYHEHHS BUKOPHUCTOBYBAHOI MOJIEII

TypOYJICHTHOCTI JIJI1 KOPEKTHOTO MOJEIIOBAaHHS KaBITAIlIMHUX KOJWBaHb, IO Te-
HEPYIOTHCS TIEPIOANTHO-3PUBHOIO KaBiTaIieo B TpyOkax BeHTypi 3 pi3sHHMH Teo-
METPUYHUMH TTapaMeTPaMHU.
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