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AkmyanbHOCMb. M1386CMHbI NPUMEPLI NOTYYEHUST 20MO2EeHHBIX XuOKocmel Ha ocHose yenel, Heghmenpodykmos, acbecma, yemeHma
u dp. eeopecypcos ¢ ucnonb3oeaHuem ghgpekmos 2udpoduHamuyeckol Kkagumayuu. SghhekmugHOCMb KagumayuoHHoU obpabomku
MHOo20¢ha3sHbIX cped 3asucum om MHOXecmea (hakmopos, makux Kak mun kasumayuu (akycmuyeckas u eudpoduHamuyeckasi), cocmas
obpabambisaemoli cpedbl, pPeXUM meyeHusi, memnepamypa, 0asrieHue, 853K0cmb U MHoaue Opyaue. PasHoobpa3sue nymeli npumeHeHusi
KasumayUOHHbIX MexHomoaull He noseonsem 8bipabomams eduHble N00X00b! K OUEHKEe UX 3ghghekmusHOCMU, 8 3moUl C8A3U akmyarb-
Hocmb npuobpemaem ux cpagHeHue Ha 0cHoge UHOUBUAyasbHbIX On1s Kax0020 MEXHOM02UYECKO20 npoyecca Kpumepues.

Llenb: Ha ocHoge aHanu3a u 0606WeHUs OaHHbIX O COBPEMEHHOM COCMOSIHUU UCNOMb308aHUsT KagUMaUUOHHbIX MexXHono2uli @ menso-
3Hepaemuke, Xumudeckol u HechmsiHol ompacssx npoussodcmea, amomHol 3Hepaemuke u Ap. cdeamb 8b1800bI O MOM, Kakue U3 Uc-
nonb3yembix ¢nocobos kasumauyuoHHolU obpabomku obnadarom Haubonbuwel 3¢hheKmMUBHOCMbI0 8 USMEHEHUU MEXHOM02UYECKUX na-
pamempos obpabamsigaembix cped.

06BekmbI: mexHomozuu, ycmpolicmea U annapambl, 8 KOMOpkIX Npu AUChepaupo8aHUU, IMybaUpOBaHUU, 20MO2EHU3aUUU, 04UCMKeE U
m. 0. uMeromces pexuMbl medeHus obpabameieaeMbix cped, CONPOBOXOAUUECST KaBUMAYLIOHHBIMU SB/IEHUSMU.

Memodbi: aHanu3 uHghopMayuu 0 NPUMEHEHUU KagUumayUOHHbIX mexHomoaull, npugedeHHol 8 nybnukayusx 3a nocrnedHue nsms iem e
XypHanax, npouHdeKcuposaHHbIx 8 MexOyHapodHbix 6asax Web of Science u Scopus.

Pe3ynbmambl. M3n0xeH aHanu3 umepamypHbIX UCMOYHUKO8 6 06/1acmu Ucnoib308aHUsT KasumalyuoHHbIX mexHonoeudl. MpusedeHs!
OCHOBHbIE pe3ynbmamsl pabom no kagumayuoHHoU ob6pabomke pasfiuyHbIX XUOKUX KOMNO3UYUU, NosyyeHHble asmopamu cmamed.
PaccmompeHb| MexaHU3MbI KagumauyuoHHO20 8030elicmeusi, NpUMEHEHUE KasumalyLOHHbIX MEXHO0_UL 8 PasnuYHbIX Ompacssx, akmy-
anbHble Memodsl u cpedcmea U3yYeHus KaBUmayUOHHbIX seneHull. CoenaHbi 8b1800bI 06 0CHO8HBIX docmouHcmeax u Hedocmamkax
NPUMEHEHUs KagUMmayUOHHOU MEeXHOMo2UU Kak dfieMeHma mexHomoauyeckol obpabomku. [TokazaHo, Ymo Haubonee 3ghghekmusHbIM
sensiemces 803delicmeue Ha obpabameigaemble cpedbi 2udpoduHamudeckol kasumayued.

Knroyeenbie cnoea:
Kagumauusi, uHmeHcughukayus o6pa60m/<u, cMecumeribHble ycmpolicmaa, OUCHEPZUPOSGHLIB, AMYyIbeupogaHue, 20Mo2eHU3alyus.

KaK cIeACTBUe, MajeHne napienus. OOpasyromuecs B
TIOTOKE TIapOTa30BbIEe ITY3BIPHKH TIPH JalbHEHIEM pas3-
TOHE TIOTOKAa 00BeMMHATCS B KaBepHy. CoOTHOIICHNE
COJIEpKaHUS ra3a U apa B KaBepHE MOXKET ObITh pasiny-
HBIM (TEOPETUYECKH OT HyJs 10 eMHUILI). B 3aBUCHMO-
CTU OT KOHUCHTpAaUUW IMapa WIA ra3a B IIOJOCTU HX
HA3bIBAIOT MAPOBBIMHU IJTH Ta30BRIMH. [Ipu Tmomananuu B
00I1acTh MOBBIICHHBIX JABJICHAH KaBepHa CXIIOIBIBACTCS,
a BBIJICISIONIEHCS B 9TOM MPOIECCe YHEPTHH TOCTATOYHO
Jis BO30YKICHNS, MOHU3AIMK U JTUCCOIMAIMN MOJIEKYIT
BOJIBI, TA30B ¥ BEIIECTB C BBICOKOM YNPYroCThIO Tapa
BHYTPH KaBHTALIHOHHOW KaBEPHBL.

BBeaeHune

OnmauM 13 3Q(EKTUBHBIX METOJI0B HHTCHCH(UKAIINH
MHOTUX XUMHUKO-TEXHOJOTUICCKUX MPOLIECCOB B JKUIKO-
CTAX SIBNSETCS KABUTAIMOHHOE BO3JICHCTBHE Ha 00palda-
TBHIBAEMYIO cpefly. B 0CHOBE KaBUTALMOHHON TE€XHOJIOTHU
JIOXKUT SBICHUEC KABUTAIMH, KOTOPas MCKYCCTBEHHO CO-
37aeTcs B CIEHHANBHBIX TEXHOIOTHICCKUX PEAKTOPax.
Pa3nuuaroT THAPOIMHAMUYECKYIO H aKYCTUUYECKYIO KaBH-
Tamuio. AKycTHYeCKas KaBUTAIMS BO3HUKAET MPU MpO-
XOKICHHH 9epe3 JKUIKOCTh aKyCTHUIECKUX KOoneOaHuUH,
TUIPOJMHAMAYECKAS — 33 CYET MECTHOTO MOHMKCHHS
JaBJICHHS B TIOTOKE YKHAKOCTH TP OOTEKAHUH TBEPIOTO
Tena.

[lpuHnpmn mefcTBUS IUAPOAMHAMUYCCKUX KaBHTAI[H-
OHHBIX aIapaToB OCHOBBIBACTCS HA CHIKCHUH JaBIICHIS

MexaHu3Mbl KaBUTaLMOHHOrO BO3AENCTBUSA

B TNOCJICAHUE TOAbI TPOLECC KaBUTALIMOHHOI'O BO3-
)]€I>‘ICTBPI5I CTaJl MIMPOKO HCHOJb30BATHCA JJII MHTCHCHU-

B NIOTOKE JKUJKOCTU JI0 JJABJICHUs HACBILEHHOTO Mapa 3a
CUeT IMOMEILIEHUS B YCTPOIMCTBO KABUTATOpAa TOH HIM
MHOH KOHCTPYKIMM (HampuMmep, pemieTka, KOHyc u 1p.),
00ecreurBaoIero J0KaabHOE YBEIMYEHHE CKOPOCTH H,
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(puKaIMM MHOTHX TIPOMBIIIICHHBIX MPOU3BOJCTB. TONBKO
3a MOCICAHNE TATH JET B OTCUECTBEHHON U 3apyOexkHOi
JUTEPATYpe MOKHO BCTPETUTDH OOIBIIOE YUCIO HAYUHBIX
myOnuKauuil, NOCBSIIEHHBIX MPUMEHEHHI0 KaBUTALUOH-
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HBIX TEXHOJIOTHH B PA3MMYHBIX 00NACTSIX MPOMBIIIICHHO-
CTH. B XUMHYECKON TPOMBINIICHHOCTH KaBUTAIIMOHHBIE
PEAKTOPHI IIPH IIPOM3BOACTBE OMOIM3ENS 00ECIIEUNBAIOT
0ojee BBICOKYIO CKOPOCTH DPEAKIMH IO CPABHEHHIO C
OOBIYHBIMH PEAKTOPAMH, INOCKOJbKY 3HAYUTEIHHO CO-
Kpamaercs BpeMs, HEOOXOAUMOE IS CMEIIMBAHHSA U
madGy3sHn  MOIEKYT peareHToB, M, CJIEIOBATEIBHO,
yCcTpaHseTcsl MOTPEeOHOCTh B BBICOKOW JHEPruH ISl Te-
pememuBanus [1]. MUKpOIy3BIPEKH BO3IyXa, ITOJIYUEH-
HBIE METOOM THAPABIMYECKOH KABUTALMK C HCIOIB30-
BAHMEM COILIa BeHTypH, pacCMaTpHBAalOTCS B KaueCTBE
TOILTMBHOW MPHMCAJKK B JBHTATENISIX BHYTPEHHETO Cropa-
aug [2]. [IpenMyIinecTBOM HMX HCIIOJIL30BAaHUS SBIISIETCS
IPOCTOTA TPOU3BOJICTBA M HU3KAs CTOUMOCT.

CMecHTeNbHbIE YCTPOHCTBA U CHCTEMBI Ha X OCHOBE
YaCcTO MCIOJIB3YIOTCS BO MHOTHX OTPACIsSX MPOMBIILICH-
HOCTH IS TAKMX TEXHOJIOTMYECKHMX OINepaInid, Kak cMe-
IIMBaHKE, JUCTIEPTUPOBAHKE, TIPOIIECCHI TEILIO- K MacCco-
oOMeHa. OCHOBHBIM HATIPaBJICHUEM COBEPIICHCTBOBAHHUS
TaKUX YCTPOKCTB SBIACTCS MOBBIICHAE CTETICHH JUCTIEP-
TUPOBAHUS AMYJIbCHI U cycnensuil. OxHuM u3 Haubosee
TIEPCTIEKTHBHBIX CMIOCOOOB YIYUIICHUS YCIOBHE pabOThI
CMECHUTENIe W TIOBBIIICHAS CTENCHH JUCTICPTHPOBAHHMS
CMECH SBIISIETCS HCIIONB30BAHUE THAPOJMHAMUYECKON
kaButaruu. B pabore [3] paccmarpuBanach Teopus KaBu-
TAIMOHHBIX SBJICHUI BHICOKOCKOPOCTHBIX CTPYH U paspa-
0oTKa 3(pHEKTUBHOrO TUAPOMHAMAYECKOTO CMECHTENIS C
MHHUMAITBHBIM SHEPTOMOTPEONICHUEM.

MpuMeHeHne KaBUTALMOHHBLIX TEXHOMNOTUIA

B pasnn4HbIX OTPACAsAX

IIpon3BoacTBO OHOAM3ENS U3 MHUKPOBOJOPOCTEN SIB-
JSI€TCA OJHUM W3 DPEIIeHUH SHEPreTHYECKOH MpoOIeMBbl
oynymero [4]. OgHUM U3 MEXaHHMUYECKUX METOI0B pa3s-
PYIICHUS KJIETOK ¢ HAMMEHBIIMMH 3aTpaTaMH JHEPrhH
SBJISETCS THAPOAUHAMIYECKas KaBuTanus. B nanHoit pa-
6ote cpaBHUBaETCSA YHHEKTUBHOCTD JTUMUIHON JKCTPaK-
[IMA MHKPOBOZOPOCTEH C MOMOIIBI0 THIAPOAMHAMHYE-
CKOI KaBHTAIMH M OOBIYHON OJKCTPAKIMH. Pe3ynbTarsl
TOKa3al 3HAYUTENHHOS TPEUMYINECTBO THAPOIAUHAMHU-
YeCKOW KaBUTAI[IOHHOM TEXHOJOTWH TI0 CPAaBHEHHIO C
TPaJUIHOHHOM.

[I1poKo MCTIONB3YIOTCS KaBUTAIIMOHHBIE TEXHOJIOTHH
B CEJIbCKOM XO3SHCTBE M IMIIEBOM IPOMBIIIICHHOCTH.
Tak, B pa0bore [5] uccnenyercs BIUSHUE IPEBECHOIO yI-
I TIOCJIE KaBUTAIMKM Ha XMMHUYECKHE M OMOXHMMHYECKHE
CBOMCTBA MOYBHI. Pe3ynbTarel MOKa3anM 3HAYUTEILHOE
CHIKEHHE COMEPIKAHMS TSHKETBIX METAJIOB B OHMOMacce
TPU UCTIONIH30BAHNN KaBUTUPOBAHHOTO JIPEBECHOTO YTJIS.
VYcranosneno, uto 3a cuer 3GHEKTOB MapoKOHACHCAH-
OHHOI KaBHTALUK MPOUCXOAAT CTPYKTYPHBIE ITpeBparie-
HHUS MaKPOMOJIEKYIIIPHBIX COSAMHEHHH AU PY3HOHHOTO
COKa U KOJJIOMIHBIX AUCIIEPCHOHHBIX BEIECTB, UTO IPH-
BOJIMT K YBEIMYEHHIO DJIEKTPOIPOBOIHOCTH KUIKOCTH 32
CUeT Jie3arperalyy BEIECTB KOJUIOMAHOW TUCIEPCHH U
BBICBOOOXK/ICHHSI KOMIIOHEHTOB MOHHBIX HOCHTENEH [6].
Or1oT ekt ucmonp3yercs B CBEKINO0OpadaThIBAOMICH
TPOMBIIUIEHHOCTH ISl MTOBBIMIEHNS YACTOTH KOHEUHOTO
IPOJYKTA W YBEIMYEHHsS €ro o0beMa IIpOM3BOJCTBA. B
pabore [7] mpeicTraBieH MEXaHHW3M ONTHMH3ALMU pe-
3yJIBTATOB UCCIIEJOBAHUI KOMIUIEKCHON CHUCTEMbI Iepe-
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pabOTKKM OTXO/0B CBEKJIOBHYHOI'O MPOU3BOACTBA caxapa
C HCIOJB30BAHMEM KABHTALMOHHBIX T'MAPOJMHAMHYC-
CKHX T€HepaTopoB. B pesyinpTare HCCiIeNOBaHMU IOJ-
TBEPXKIEH CHHEpPreTHYecKuil HPQPEKT MpHU HCIOJIB30Ba-
HUM KaBUTAaTOPa COBMECTHO C JPYTHMMH METOJaMHU BO3-
nericteus. IIporiecchl 9KCTPaKIUKM MOCPEICTBOM THAPO-
IUHAMHYECKON KaBHTALMKM OTPaOOTAHHON KOXKYPHI IH-
MOHA B BOJIC Ha MPEANPHUATHAX MO TepepadOTKe JIMMOH-
HOTO COKa paccMarpuBarorcs B padore [8]. BosmoxuoCTh
HCIIOJIb30BAHMS 3aMKHYTOTO I[MKJIa, IPUMEHEHHOT0 K ITe-
pepaboOTKe IMTPYCOBBIX, ITO3BONIAET MOBBICHTH MPOU3-
BOJCTBO MEKTHHA M 3(DUPHOrO Macia JUMOHA, ¥ BOJIO-
PacTBOPHMOTO KPACHTEII.

ITonyueHne HAHOAMYJIbCHH SMYJILIMPOBAHHEM IKHI-
KOCTH 32 CYeT KOMOMHHMPOBAHHOTO BO3JIEHCTBHUS KaBHTa-
MM, COBUTa W yjaapa JIEeMOHCTPHUPYET MPEBOCXOIHYIO
9(HEKTUBHOCTS AMYJIEIUPOBAHKSA TP HCIIOJIB30BAHHI
MOPOIIKA MOJIOYHOM CBIBOPOTKHM JUISL IOJNYYCHHS CTa-
OwnbHBIX Gpakimii [9]. PoTopHsIii kaBuTatop st oOpa-
OOTKH CyCTeH3Mil ¢ paspylIeHHeM KIeTOK MUKpOOpra-
HH3MOB ¥ 9MYJIbI'UPOBAHHEM HECMELINBAIOIIUXCS CMecei
npejicTaBieH B padote [10].

HeoOxoaumocTts paszpadoTku U npuMeHeHus dhdex-
THBHBIX TEXHOJOTHH OYHUCTKH M COBPEMEHHOTO DHEPro-
cOeperaromiero 000pya0BaHus, pPeaTnu3yIoIEro ux, IBis-
eTcsl aKTyalnbHOM 3amadueil I MHOTHX He(Tera3ono0sl-
BAIOIIMX M CEPBUCHBIX opraHmsammi. s STux nenei
MOTYT OBITH IPUMEHEHE] Pa3INYHbLIE YCTAHOBKH IS TH /-
POAMHAMHUYECKOH KaBHTamuoHHON oumcTku [11]. IIpo-
07eMBI MCIOB30BAHKS THAPOJMHAMUYECKOH KaBUTAIMU
B He(TEerazoBo OTpaciu pa3BUBalTCI B pabore [12].
Kapurarus mHTEHCHOUIUPYET MPOIECCH JUCIEPTHPO-
BaHWUs, dMYJILIUPOBAHKSA, TOMOTEHHU3AINH, OYHCTKH OT-
JIOKEHUH U T. I. ABTOpEI 0000IIMIKM CBOH OIBIT paspa-
00TKH HayYHO OOOCHOBAHHEIX TEOPETHUECKUX M TEXHO-
JIOTMYECKHX PEIIEHHH B IPOEKTHPOBAHUK 000PYI0BaHHS
M TEXHOJOTHH MCII0Ib30BaHMs KABUTALMOHHO-CTPYHHOTO
TEUEHUs I peUIeHus 3a7ad He(Tera3oBOH OTPACIH,
MPEAJIOKNB MHOI'OKOMIIOHCHTHBIE AJUCIICPCHBIE CPEIbI
(OypoBbIE M LIEMEHTHBIE PACTBOPHI) C HCIOIH30BAHHUEM
kaBuTanuu. B cratee [13] ucciaenyercst TEXHOIOTHS TH-
POIMHAMUYECKON KAaBUTALIMOHHOW 00pa0OTKH BI3KOH U
BBICOKOBSI3KOH HE()TH M BO3MOXKHOCThH €¢ IPUMEHEHHS B
TPYOOIPOBOAHOM TPAHCIOPTHOH CHCTEME C IEJbIO
VIIYYIICHHUS PEOJIOTUUCCKUX CBOMCTB, TPAHCIIOPTHUPYE-
MO He(hTH, B TOM YHCIE JUHAMHYECKHX BI3KOCTHBIX
HampsokeHuH capura. Vcmoip3oBaHHMe YIBTPa3BYKOBOM
KaBUTALlMUU JJI1 CHUIKCHUS BI3KOCTHU Tﬂ)KeHOﬁ Hed)TI/I
npuBeaeHo B padote [14]. B pabote [15] mokasano, uto
BOJIHOBas 00pa0oTKa OYpoBOr0 pacTBOpa IPOTOYHBIMU
THAPOJMHAMUYECKAMH BHXPEreHepaTopaMi 3HAYMTETb-
HO TIOBBIIIAET Ka4€CTBO OYPOBOTO PacTBOPA M COKpAIIAET
BpCMH €I'o IIPUroTOBJICHUA.

I'enepariys HaHOMY3BIPEKOB 3a CUCT THAPOJUHAMHYC-
CKO¥ KaBMTALMK HCIIOJB3YETCS JUIS MOJNYYEHHUs O0JIBIIO-
ro 00beMa CTaOWIM3MPOBAHHBIX HAHOIY3BLIPHKOB JUIS
MPAKTHYECKOH (IIOTAIMHU ITyTEM HEMPEPBLIBHOM PELMPKY-
JISIIIAY TIOTOKA YEPE3 pe3epByap IS HACKHIIIEHHS Ta3a WIH
KaBUTALMOHHYIO TPyOKYy IpH ajdpauud HE()TEHOCHBIX
CYCMEH3UH B IHAPOTPAHCIIOPTHBIX TPYOOMPOBOAAX B pa-
Oote [16].
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Pa3pa0oTke HOBBIX METOJOB MPOU3BOJICTBA KOMIIO3H-
[MOHHBIX MAaTEPUAJIOB C UCIOJIB30BAHUEM IHAPOJHMHAMH-
YeCKOHM KaBHUTALMHU IOCBAIIEHA cTaThs [17]. ABTOpHI HcC-
CIEIYIOT BO3MOXKHOCTH IOJIYYCHHS KOMIIO3HIHOHHOIO
MarepHrana Ha OCHOBE JJIACTHYHOIO IEHOMOJIHypEeTaHa C
YIJIEPOJHBIME HAMONHHUTEISIMA C MCIIOJIB30BAHUEM IIPO-

TUTKH MTOJIMYPETAaHOM B HEPABHOBECHOM CYCIICH3MH CaXH.

HepaBHoBecHYI0 CyCIEH3MIO MONydYaan 00paboOTKoil B
TUIPOIMHAMUYECKOM TEHEpaTope POTOPHOrO TUMA B pe-
JKHME KaBUTAIHH.

B pabote [18] paccMOTpeH MeXaHH3M COBMECTHOTO
BIIMSIHHS MAarHUTHOTO TOJIS M THAPOIMHAMUYECKOH KaBH-
TalM{ HA CBOMCTBA COJEBBIX PACTBOPOB, HUCIIOJIB3YEMBIX
JUIS CMEIIMBAHKS [IEMEHTHEIX IAacT. [ MapoIrMHaMudecKas
KaBUTAIMs TPUBOJUT K 00Pa3sOBaHMIO aKTHUBHBIX (HOPM
KHCJIOPO/Ia, HAHOIY3BIPHKOB JIMOKCHIA YIJIEPOA U MHU-
[UUPYET B3aMMOJECHCTBHE HOBHIX (hOPM C NMPUMECHBIMH
KaTHOHAMHU METAJJIOB, PAaCTBOPEHHBIMHU B Boje. Ilomyua-
eMBIl I[EMEHTHBIM KaMEHb OTJIMYAETCS MOBHILIEHHOM
MPOYHOCTEIO M MOPO30CTOMKOCTBIO IO CPAaBHEHHIO C
KaMHEM, TI0JyYEHHBIM TPAAUIMOHHBIM CII0COO0M.

Biusgnve xaBUTAnMOHHON 00pa0OTKM Ha PEONIOrHYe-
CKHME CBOWMCTBA IETO0YHO-ATFOMOCHIMKATHOTO CBS3YIO-
Er0 Ui BCIYYMBAKOLIMXCS IOKPBITHH C LEIBIO YIyY-
[IEHUS TEIUIOTEXHUYECKUX M MEXAHMYECKMX CBOICTB
paccmotpeHo B padote [19]. OnpeneneHsl BpeMeHHbIE 1
(bu3nyeckne TapaMeTphl, TPH KOTOPBIX YCKOPSIOTCS
TPOIECCHI HAHOCTPYKTYPHPOBAHHS.

KaBuTanMoHHBI MeXaHn3M aONAluy Marepuania, Ko-
TOPBII 0OBIYHO UMEET MECTO IIPU MMITYJILCHOM Ja3€pHOM
BO3JICHCTBUM Ha TBEPAYIO MUILIEHD, B JKUIKOH Cpejie cKa-
3pIBaeTCA Ha (DOPMHUPOBAHMH IOIYJISIMHA HAHOYACTHI]
metaia [20]. Meroa mony4eHns HaHOYACTHI! KOJUIOW/I-
HBIX CIUIABOB ITYTEM HMITYJIbCHOM JIa3epHOM a0isius B
JKUIKOCTAX paccMaTpusaercs B padore [21]. Pacciaoenue
a0JAIMOHHOTO (haKena B (OPMHUPYIOLIEMCS KaBUTAI[HOH-
HOM ITy3BIpE IPUBOIUT K 00pa30BaHMIO HAHOYACTHI] Pa3-
HOTO pa3Mepa U cocTaBa. B maHHO# paboTe HCIONB3YIOT-
Cs PACUETHO-IKCIEPUMEHTAIBHBIE HCCIENOBAHMA MEXa-
HU3MOB (HOPMHUPOBAHUS HAHOYACTHUIL B YJIETPAKOPOTKON
AMITYJIbCHO-JIA3€PHON  A0NAIMM TOHKHX JIBYXCIOWHBIX
mieHok Ag/Cu u Cu/Ag. I'mapoanaamuueckas oopaboT-
Ka MOXET CI0ocOOCTBOBATH YIIYYIIEHHIO TEXHOJIOTHYE-
CKMX CBOWCTB JpeBecHHBl. M3MeHenue e€ (Gu3MKO-
MEXaHHYECKUX CBOWCTB MPU H3TOTOBICHUH JPEBECHBIX
IUTAT U3 ONUIOK paccMaTpuBaeTcs B padore [22].

Hanexnoctr pabOThl TEXHOJIOTHYECKOTO 000pY10Ba-
HHS TIOBCEMECTHO VAENAETCS OONBIIOE BHHUMAaHHE. DKC-
MEPUMEHTAIBHO-PACYETHOE MCCIIENOBAHNE HECTAHOHAP-
HOTO IOTOKAa B HACOCE BOJOMETHBIX IBUKHTEIEH, BbI-
MOJTHEHHOE C IIENBI0 TPENOTBPAILEHNUS SBJICHHS Bpalia-
IOIEr0OCsl CPhIBA M KABHUTALMK M YJIYYIIEHHS HX KOH-
CTPYKLMU ¥ KOMIUIEKCHBIX XapaKTEPUCTHK, TIPUBOLUTCS
B pabore [23]. UccinenoBanus KaBUTALMOHHOH 3PO3UU
crajiei, paboTaroIMX PH BEICOKUX THPOAMHAMHUYECKHX
Harpyskax, npusejieHsl B pabote [24]. Iloxasano, urto
A30THPOBAHKE MOBEPXHOCTH CTAJIM IIPUBOJIMUT K MOBBIIIE-
HHIO COIPOTUBIEHHS JPO3MU. BiMsHME KaBUTALMU Ha
paboTy THAPOCTATHYECKOrO IPUBOMA MCCIEI0BAIOCH B
pabote [25]. DbdeKT KaBUTAIMH YYUTHIBAETCI B YHC-
JICHHBIX TIOJyaHATUTHYCCKUX HCCICOBAHUIX PadOThI

[26] ¢ menbio ompeneneHus XapakKTEPUCTUK CMa3KU TEK-
CTYPHPOBAHHOTO IIOMIIUITHIKA CKOIbKeHus. VccaenoBa-
HH€ BIMAHMSA KABHTALMOHHOW MOZENM I8 aHalm3a
YCTONYMBOCTH PAOOTH MOAIIMIHUKA CKONBKEHUS MPHU-
BoauTCa B paboTe [27]. Mojenb ra3oBoii KaBUTAIMU HC-
MOJIB3YETCA JUIS W3YYEHHs BIMSAHUS Ha HampsuKeHHe
CIBHra M MEXaHHYECKHE MOTEPH MOUIMIHEKA B padoTe
[28]. UccnenoBanuio IpoTOYHOr0 XMMHUYECKOrO IpoLec-
ca ¥ €ro 3aCOPEHUIO0 [IPU HENPEPHIBHON XUMHUYECKOH 00-
paboTke mocssiieHa padora [29]. BrerasieHo, uro oca-
IEHUE TBEPJBIX YACTHUI[ BHI3LIBAETCSA THIPOAMHAMHUYE-
CKOM KaBHTanuei. XapaKTepUCTUKU BpallaloIleics Ka-
BHTAIMH, KOTOPas MOXKET BBI3BATH CHIIBHYIO BHOPAIHIO,
MOJIOMKY Hacoca M IOTEpr paboThl B TypOOHAcocax,
YHCIEHHO paccuuThBaorTes B padore [30]. B gannoi
CTaThe MpPEACTABIEHAa MOJeb, INPeIHA3HAYEHHAS IS
OIIEHKH YCTOWYMBOCTH TypOOHACOCOB PAKETHBIX JBHUIa-
TeNlell B HeBA3KUX OqHO(a3HbIX cpepax. Ha sHeprernue-
CKMX MPEIIPUATHIX CO3JaHHE BBICOKOJUCIIEPCHBIX BO-
JIOMa3yTHBIX AMYJIbCHH Ha OCHOBE KaBUTALIMOHHOW 00pa-
00TKH sABIIAETCS BecbMa mepcrekTHBHBIM [31]. B mannoi
paboTe PacCMOTPEHEl KOHCTPYKIMH 000pYIOBAHUS UL
KaBUTALMOHHONU 00pabOTKM BA3KMX JKUIKOCTEH Ha CTa-
JIMHA XpaHEHH ¥ MIOATOTOBKH K CKMTAHUIO HA KOTEIbHBIX
n TOII. Ilpeamourenue oTgaeTCs ammapaTaM CTaTHYe-
CKOTO THIIA, OTIMYAIOIIAMCSA BEICOKOHW MPOM3BOIUTENH-
HOCTBIO, HAIEKHOCTBIO M HU3KAMH KAOWTAIBHLIMH U
JKCIUTYaTAHOHHBIMY 3aTPATAMH.

B pabore [32] ucciienoBano BIUSHUE IIPEIABAPUTELD-
HOTO OKHCJEHHS BaKyYMHOI'O OCTAaTKa C IMOMOIIBIO TEX-
HOJIOTHH THAPOAMHAMHUYECKON KAaBHTALMK HA CHIDKECHUS
coziepKaHus cephl B Kokce. CpeIr HOBBIX YIONBHEIX TEX-
HOJIOTMI OOJIBIION MHTEPEC MPEICTABISAET CHKUTAHUE
HH3KOCOPTHOTO YIS B BHJIE BOJOYTOJLHOIO MIJIAMOBOTO
tomuBa. B cratee [33] mpencTaBieHbl pe3yibTaThl BIU-
SHUS TPeIBAPUTEILHON KaBUTAILIMOHHON 00pabOTKH BO-
OBl B COCTaBE€ BOJOYIOJNBLHOTO TOIUIMBA HA JUHAMHUKY
CTOpaHMs TOIUIMBA U Ha €ro JKOJOTHUYECKHE XapaKTepH-
CTHKH. B pexxume cynepkaBUTaIlMU UCIIOJIL30BAJICS TH]I-
POIMHAMUYECKHHA OCHUUIATOP poTOpHOro Tuma. ITokasa-
HO, YTO TEXHOJOTHS KABUTALMOHHOW 00pabOTKH BOMIEI
MIPUBOAUT K M3MEHEHHIO THHAMUKYU TOPEHHS BOIOYIOIb-
HOTO TOIIMBA W JIONOJHHUTEIBHOMY CHUXKCHHUIO COIEP-
xannsg NO, u CO,. B cratee [34] paccmatpuBaeTcst Ka-
BUTALMOHHAs 00pa00TKa BOJOYIOJBHBIX IILIAMOB, YBE-
JNYUBAIONIAs CTEIEHL JUCIIEPCHOCTH VIUIS, H, CIIEI0Ba-
TENBHO, ero Ooee d3PGEeKTHBHOE CIKUTAHHE.

Bonpocy TIOBBIIICHUA KadeCTBAa T'OTOBOI'O HpO]lyKTa
W3 JIPEBECHON MAcChl, MPEIBAPUTENLHO 00pabOTaHHOH B
FI/IZ[pO}II/IHaMI/I‘ICCKOM ):[McnepraTope, MOCBAIICHA CTATbA
[35]. BenencTue moBbIIeHNs BOOYAEPKUBAIOMICH CIIO-
COOHOCTH JI0COK, M3rOTOBJIEHHBIX M3 TaKOW MAacchl, MX
HpO‘{HOCTL yBeHI/I‘II/IBaCTCH.

Bcé gamte B mocnennee BpeMs BeTpedaercs nHdopma-
g 00 MCIONB30BAaHUU DKOJIOTMYECKH YHCTOTO OMOTOII-
mmBa. [oBbinieHre 3 (EeKTHBHOCTH €ro MPUMEHECHHUS SB-
JseTcsl aKTyalubHOH 3amadedl. B pabGore [36] aBTOpHI
MIPETArafoT UCIOIh30BATh B KAUECTBE MPEABAPUTENHHOIM
00pabOTKM KaBUTAI[MOHHBIE IMPOLECCH MPH TPOM3BOI-
crBe OuoTomnBa. M3HayanbHO M3MEIBYAIOTCs CYIIEHBIE
JUCThS M CTEONH KYKYpy3bl C PacTBOPOM TepkapOoHaTa
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HaTpus. DTa CMECh IPOXOAUT 4Yepe3 THAPOJMHAMHYE-
CKYI0O KaBUTAIIMOHHYIO CHCTEMY C CHCTEMOH KPYrOBOTO
moTOKa ¥ TpyOKoit Benrypu. Obpasyromiecs B mporecce
KaBUTAIMA ITY3bIPHKH CXJIOBIBAIOTCSA, Pa3pymias BOIOK-
Ha LEJUTI0I03EI.

Ou4mKcTKa CTOYHBIX BOJ OT (DEHOJIA C MOMOLIBI0 TEXHO-
JIOTHH THIPABINYECKON KAaBUTALMM PAacCMaTpPHBAETCS B
pabote [37]. B kadecTBe KaBHUTAI[MOHHOIO YCTPOIiCTBA
UCIIOJIb30BAach KoMOuHAIMsa TpyOku BeHTypu u pas-
JMYHEIX JuadparM. Beuto M3ydeHo BIMAHHE BPEMEHH pa-
0OTBHI, JaBJIECHUS HA BXOJE, PACIONONKEHNS OTBEPCTHH U
YKcIa KaBUTAIMK Ha CKOPOCTH pasiokeHus (enona. B
crathe [38] mpencTaBieHbl Pe3yIbTaThl HCCIEJOBAHNN 110
XUMHYECKOH OYMCTKE CTOKOB OT IIPOM3BOJICTBA OUTYMOB
He(DTAHOrO TPOUCXOKIEHHS. BBII0O M3YYEHO HECKOJBKO
IPOLIECCOB YCOBEPIIEHCTBOBAHHOTO OKHCIEHHMS, BKIIO-
Yasi MCI0JIb30BaHNE THAPOKCHUIIBHBIX U CYIb(aTHBIX pa-
JMKAJI0B-OKUCINTENCH, THAPOJAMHAMUYECKYIO KaBHTa-
[MI0, @ TAaKXKE€ COHOKABMTALMIO. Pe3yibTarsl MOKa3allu
3(hhEKTUBHOE Pa3I0XKeHUE OOJIBIINHCTBA JIETYYUX Opra-
HUYECKUX COEJMHEHHUH, NPHUCYTCTBYIOIMX B CTOYHBIX
BOJIaX, IIPH MCIIOIE30BAHUM ITHX TEXHOJIOTHH.

Ha ocHoBe 11a00paTOpHBIX WCCIENOBAHUNA M ITHJIOT-
HBIX DKCIIEPUMEHTOB B craTrhe [39] Obuta paspaborana
IPOMBIIIEHHAs! CHCTEMA OYKMCTKH BOJBI, COYETAKOIIAS
030HMPOBAHKE C T'MAPOIMHAMHYECKON KaBHTAI[MEH IS
yIaJeHns BOAOPOCIIEH, KOTOPast MOKET MPUMEHSATHCS IS
YMEHBIIEHHS 9KOJIOTMYECKOro yiiep0da u SKOHOMHYECKHX
[0TEPh, KOTOPLIE MOTYT OBITh BBI3BAHBI IIBETEHHEM BO-
Jopocied ¥ MepTBBIMH Bojopocisamu. OmucaHue mpo-
1ecca THAPOJAMHAMUYECKON KaBHUTAIWH, HMCIIONL3YEMOTO
JUIS VIy4IIeHns (GIOTald MHHEPAIOB U 00e33apaXkuBa-
HUA BOJBI, mpuBoautca B pabore [40], roe B kayectse
THAPOJMHAMUYECKOTO KABUTALMOHHOTO YCTPOWCTBA HC-
nojb30Banach Tpyoka Bernrtypu. B pabote [41] paccMoT-
peHa >(P(HEKTUBHOCTH CHCTEMBI OUYMCTKH OaJlTacTHBIX
BOJI Ha OCHOBE YCOBEPIICHCTBOBAHHEIX OKHMCIHMTEILHBIX
IPOLIECCOB CHIILHOTO Pa3psia dJIEKTPUUECKOTO T10JIs [IPH
aTMOC(EPHOM JaBJIEHHH U TEXHOIOTHS THAPOANHAMHIYE-
ckoii kaButaim. Onenka 3(hGhEKTHBHOCTH 030HUPOBAHMUS
U THIPOIMHAMHYECKON KaBUTAIIMU NIPH OYUCTKE CTOYHEIX
BOJI SIBJISICTCS LIENBIO MCCITEIOBaHus B pabote [42].

OGecconiBaHne TPOMBIIIIEHHBIX CTOKOB M OMPECcHe-
HUE MOPCKUX BOJI PACCMATPHBACTCS KaK OJMH U3 Hau0O-
Jee TepCHeKTUBHBIX MyTeH pemreHus mpobieM Bojo-
obecrieyeHus. B 3TOM HampaBlieHHH MEPCHIEKTHBHO HC-
TIOJIb30BAHHUE PEIKUMOB PA3BUTOM KaBUTAIIMH, OCKOIBKY
0COOCHHOCTH KOHCTPYKTHBHOTO MCTIONHEHHUS U MPUHIIH-
ma JIeHCTBHS TEPMOKABHTAIIMOHHBIX aMapaToB 00yCI0B-
JHUBAIOT HEKOTOPBIE MPEUMYIIECTBA TOTO crocoba obec-
COJIMBAHUS MO CpaBHEHHIO ¢ u3BecTHbIMHU [43]. CienoBa-
TEJbHO, TIPOBEICHNUE MCCIEIOBAHUM TI0 CO3JIaHMI0 HOBBIX
CyHCpKaBI/ITaHI/IOHHBIX annapaTOB C LCJIBHO I/IHTeHCI/I(I)I/I-
KAIlM{ TPOIIECCOB 00ECCONMBAHMUS KHUAKOCTEH SBIACTCS
YacThi0 OOIIEH aKTyalbHOW 337ayd BOJ000ECTICUCHHS
MPOMBIIIEHHOCTH M CO3JIaHMs 3aMKHYTBIX CHCTEM BOJIO-
cHabkenns [44]. 3a mocIeaHNe TOIBI MOSBHICS PSII 1Ty 0-
J'[HKEIHPII?I TCXHOJOTMYCCKUX peIHeHPIﬁ, HaHpaBHeHHbIX Ha
9KOHOMHIO 3aTPAT Ha PECYPCHI, MOBBIIICHHE TPOU3BOIH-
TENBHOCTH ¥ YBEIMYCHHE CPOKA CIY>KOBI ONPECHUTENb-
HBIX YCTaHOBOK, 9KOJOTHYHOCTh UX PaOOTBHI.
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PoTanmoHHbIH  CyNepKaBUTALMOHHEIA  HCTIApUTEINb
OB TIPETTIOKEH KaK HOBas TEXHOJIOTHS JUIA ONMPECHEHHS
MOpcKo# BofwI [45, 46]. Ha 6a3e unciieHHOro MOIEIHpO-
BAaHWA CYIEPKABUTALMOHHBIX IIOTOKOB B HCIApHUTENe
TPOBOJIUTCS aHATH3 d(D(HEKTHBHOCTH PAabOTHI CYIEPKaBH-
TaTOpa MPH PA3IHYHBIX TEMIEPATYpax U CKOPOCTSX Bpa-
menns. lccnenoBanue BIMAHHMA Ha TPOCTPAHCTBEHHO-
BPEMEHHYIO DSBOJIOLHUIO BpallaTeIbHONM €CTECTBEHHOM
KaBUTALUH, THAPOJMHAMUYECKNE XapaKTEPUCTHKH KaBU-
TUPYIOIIMX TMOTOKOB B POTALMOHHOM HCHApHUTENEe IpH
PA3IUYHBIX CKOPOCTSIX BPAILIEHUs C MOMOIIBIO 3KCHEepu-
MEHTOB TI0 BU3YAJIM3ALMK H TPEXMEPHOTO CTAHOHAPHO-
T0 YHCICHHOTO MOZENHPOBAHUS OBUIO MPOOTKEHO B pa-
Oote [44]. Meroa TepMHYECKOrO OMPECHEHUS MOPCKOi
BOJIbI Ha OCHOBE CYNEPKABUTALUY TIpejuIaraeTcs B padbote
[47]. IlpoBomuTcs M3ydyeHWE BIMSHUA OTOOpa Mapa Ha
THAPOJAMHAMIYECKHE XapaKTepPHCTUKH M TPOU3BOIHU-
TeIBHOCTH ONPECHEHNs, a TAKXKe ONpEeNeHne Hana3o-
HOB U JIABCHUS 3KCTPAKIHH, MOAXOAIIUX JUIs paboThl
UCTIAPUTENS HAa OCHOBE TPEXMEPHOTO YHCIEHHOTO MOJe-
JUPOBAHUS CYNEPKABUTALMOHHBIX MOTOKOB TIPH pa3Iny-
HBIX CKOPOCTSX BPAIIEHHS W AABICHUAX SKCTPAKIIIIL

MeToabl 1 cpeacTBa U3y4eHnsa KaBUTALUNOHHbIX ABNEHUN

[1Iupokoe mpruMeHeHHe KaBUTAIIMOHHBIX Pa3paboToK CO-
TPOBOXIACTCS MX AHATUTHYECKHM U SKCTICPUMEHTATHHBIM
m3ydeHreM. JIyist TIOBBIICHUST HAJIGKHOCTH PabOThI TEXHO-
JIOTHYECKOr0 000PYIOBaHHS B Psife pabOT MPOBOAATCA HC-
CIIEIOBAHMS TH/PABINYECKUX XapaKTEPUCTHK Ha OCHOBE
MOJICJIMPOBAHHMS TPOLIECCOB KABUTAIIMK B 3aBHCHMOCTH OT
TaKKX [TapaMeTPOB, KK 4YrciIa KaBuTauy [48], rie BeIBIeH
JMara3oH 0e30MacHoi paboThl B YCIOBUSX OTCYTCTBUS Ka-
BUTAIIMH THIPOJAMHAMIYCCKHX TypOuH. V3yuenue pa3BuTHs
(9BOMIOIMK) KABUTALMH YHCIEHHO MPOBOIWIOCH B padoTe
[49] ms mBymepHOro moasoaHoro kpeita NASA, wcmois-
3ys MOJIENh KAaBUTAIMM C IEPEHOCOM MAacChl M MOJIENb
k-omcuon.  PesynbTaThl  TEOpETHUECKMX —HCCIIE/IOBAHHI
Tporecca THIPOJMHAMHYECCKOTO H3MENIBUCHHUS CYCIICH3MH
TIEJIUTEONO3I HA OCHOBE KABUTAIMOHHBIX TTOTOKOB MPUBEJIC-
Hbl B pabote [50], r1e uCrosb3yeTcs: KOMIUIEKCHAS. MOJIEh
BO3HHKHOBEHHS KaBUTAIIMOHHOTO (eKTa, OCHOBAHHAS HA
METO/IaX MaTeMaTHYECKOr0 MOJICTMPOBAHHS.

Hcmonp30Banne MaTeEMaTHIECKUX MOJEIEN I03BOIIS-
er paspabortath HamboJee ONTUMAIBHYIO KOHCTPYKIHIO
0e3 wm3rotopieHus TmpoToTunoB [51]. MozaenupoBanue
TPOLIECCOB B TEPMOYYBCTBUTEIBHOM KaBUTHPYIOIIEM T10-
TOKE, BO3HUKAIOMIEM BOKDYI' Cy/IHA Ha TOJBOIHBIX KPb-
JbSIX, TpeIIokeHo B padoTax [52, 53]. B paGore [54]
YHCIEHHBIME METOJAMH BBISBJICHLI OCHOBHBIE 3aKOHO-
MEPHOCTHU JUISl IOTPYKHBIX U HENOTPYKHBIX CTPYH, IpHU-
MEHSEMBIX IS Pa3pyUICHHs OTIOXEHUH, 00MaIaroImx
BBICOKUM CICTUICHHEM C TIOBEPXHOCTSIMH He(Terasonpo-
MBICJIOBOTO 000pya0BaHus. UHCIEHHOE MOJEITUPOBAHIE
TEYCHUS] MHOTO(A3HBIX TOTOKOB BBIMOJHIIOCH B MPO-
FpaMMHOM KOMIIJICKCE 14 peH_IeHI/Iﬂ 3aa4 BBIYUCIU-
TENbHOW THAPOAMHAMUKH METOJOM KOHEUYHBIX dIIEMEH-
T0B. [IpOBEICHO MOJICTUPOBAHNE TEUCHUH I TPEX TH-
OB COTIE: KOHHYECKOTO CYKEHHS C IMINHIPHYCCKAM
BBIXOJHBIM OTBEPCTHEM; IWIHHAPHYECKOTO W KOHWYE-
ckoro pacxopsmerocs. IlonydeHHble pe3ylbTaThl MOJ-
TBep)KZ[eHI)I HpaKTI/I‘ICCKI/IMI/I HUCIBITAHUAMHN B IIOJICBBIX
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ycinoBusX. UMCIEHHOMY MOJEIMPOBAHHI0 KABUTAIMOH-
HOTO TMOTOKA MOCBAIIEHB U paboTsl [55-57]. B pabote
[58] uccnemyercs 3GGEKT KaBUTALKMKU B COILIE C HPSIMBIM
KOHycOM. UmMCIeHHOE MOJEINPOBAHUE C YYETOM BHYT-
PEHHET0 W BHENIHETO IOJIEH MOTOKA COIIa MPOBOMIOCEH
B pexuMe 00beMa KUAKOCTH ¢ nomosto makera CFD.

DKCIeprMEHTaIbHBIE METOIBI SBJISIOTCS Hambolee
OYEBHMIHBIMA M HAJEKHBIMH B HCCIICIOBAHKMAX KaBHTa-
ui. Ha KaBUTalMOHHEIE ITPOLECCH] OKA3BIBACT BIHMSAHHE
00JIBIIOE YKCIIO PA3IMYHBIX (hakTopoB. KoamuecTBo my-
3BIPHKOB HEPACTBOPHMOTO KHCIOPOAA B JBHKYIIEMCS
MIOTOKE MCCIEN0BANIOCE B padote [59], rie ommcan dKcIe-
PUMEHTAIBHBIA CTEHI ¢ PEcopOepoM IS YMEHBIIEHHS
KOJIMYECTBA PACTBOPEHHBIX I'a30B. IIpoBeieHO cpaBHEHNE
DKCIIEPUMEHTAIBHBIX PE3YILTaTOB (DOPMHUPOBAHMS KaBH-
TAlMOHHBIX YCJIOBHMH JI0 U IIOC€ YCTaHOBKH pecopbepa.
OIBITEl OPOBOAMINCH € TEXHHYECKOH BOJOIPOBOIHOM
BOJIOH, JOCTOBEPHOCTh PE3YIBTATOB IIOATBEPKICHA
CPaBHEHMEM MX C JIUTEPATYPHLIMH JaHHLIMH. Pa3BuTHE
KaBUTAIIMM TIPH 3aIyCKe BBEPX IOABOAHBIX OOLEKTOB,
OPUOTIDKAONMXCS ¢ OOJIBIION CKOPOCTBIO K IIOBEPXHO-
cTH Mops, paccMmaTpuBaercs B padore [60]. C moMomiso
MOJICTUPOBAHHMs OONBIINX BHXPEH HMCCIENYeTCs KaBUTa-
IHOHHBIA OTPBIB M CXJIONBIBAHHE BO BPEMs BBIXOJA W3
BOJIBI OCECHMMETPHYHOTO CHAPS/IA.

VicripITanus Ha 9pO3WI0 YHCTOTO ATIOMHHHS B 3aBH-
CHMOCTH OT T€OMETPHH COILIa PACCMATPHBAIOTCSA B Pabo-
Te [61]. C MOMOIIBIO BBLICOKOCKOPOCTHONW BHIEOKAMEPEI
IPOBEIEHBl U3MEPEHHUS HAMOPHOIO HABIEHHS KaBUTHUDY-
IOLEN CTPYH, Y4TOOBI MOHATH BIMAHHE TeOMETpUH (Hop-
CYHKH Ha HMHTEHCHBHOCTL arpeCcCHBHOIO BO3JCHCTBHS.
B pabore [62] dKkcrieprIMeHTAIBHO HCCIEAYETCS B3aUMO-
CBSA3b MEXIY YCIOBHAMH PaOOTHI, TEOMETPHEN U JHa-
METPOM COIlIa U MOBEAEHHEM KaBUTAI[MOHHOHN CTPYH C
IETBI0  ONPENENEHNsT CKOPOCTH 3PO3MH B PA3IHYHBIX
yeinoBusx. Ha ocHOBE MareMaTHYeCKOro aHaim3a IoNy-
YEHHBIX PE3YIILTATOB MPEUTOKEHA HOBas (hopMa pacyeTa
ypciaa KaBuTanuu. B cratee [63] u3yuaercs TepMoIuHa-
MHYECKHH J((GEKT ¢ MOMOMIBI0 KAaBUTAIMH B TPYOKe
Bentypu ¢ ncnonap3oBaHreM BOABI IPU TEMIEPATYPax 10
OTHOCHTEIBLHO BBICOKHUX YPOBHEH ¥ IPH KOHTPOIHpPYE-
MOM COJIEPKaHNK PaCTBOPEHHOIO ra3a B pe3epByape Io-
Jaun. Xapakrep KaBuTauuu (CpeiHss IJIMHA MPHKPEI-
JIEHHOTO 00JTaKa TOJIOCTH) aHATM3UPYETCS Ha OCHOBE pe-
3YJIBTATOB YKCIICPUMEHTOB, IIPOBEACHHBIX C XOJOJIHOW U
ropsiueil Bomoil. B pabore [64] mpencraBiieHsl dKCIEpH-
MEHTaAIBHBIE PE3YIBTATE UCCIEIOBAHNS BIMSHHUSA HEIH-
HCHHBIX BOJIHOBBIX M KAaBUTAIIMOHHBIX IPOIIECCOB, MPO-
TEKAIOMKX B pabOuMX dIeMEHTax MOTOKA B THAPOIMHA-
MHUYECCKHUX BHUXPEBBIX U INNIOCKUX I'€HEpATOpax C IMPOTOY-
HBEIMH TelIaMH Pas3IndHod (OPMEI, Ha PEOJOrMYECKHE
cBoiicTBa OYpOBBIX pacTBOpoB. JIabopaTopHLIe HMCCIeno-
BaHUs TOATBEPXKACHBI ITPOMBIIIJICHHBIMU JKCIICPUMCH-
TaMH, IO3BOJMBIIMMH 3HAYUTCJIBHO ITIOBBICUTH 3(1)(1)61(-
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THBHOCTE OypeHHs. DKCIEPUMEHTAILHBIE UCCIEI0BaHUS
MEXaHu3Ma O00pa3oBaHUS W pa3BUTHA KaBUTALMK B
COIIaX PAcCMOTPEHBI M OmmucaHel B pabore [65]. O000-
IIEHBI Pa3INYHBIE SMIHPHYECKre (HOPMYJIBI, CBA3BIBAIO-
e Ko3GOUIHEHT pacxoa ¢ THAPOJMHAMUYECKUMH Ta-
pamerpamu. OcoOeHHOcTH  paOOTHl  KOje0aTelbLHO-
PE30HAHCHBIX KABUTATOPOB 10 CPABHEHHUIO C THAPOINHA-
MHYECKAMH KaBHTATOPAMH HCCIEAYIOTCS B padore [66].
BrIsscHeHo, 4TO MOBBIMIEHHE HANPSIKEHHOCTH KaBHUTAIU-
OHHOTO TI0JIs, @ CJIEJ0BATEIbHO, U YBEIUUEHHE MPOU3BO-
JUTETHHOCTH KaBHTAIIMOHHOW 00pabOTKH  KHIKOCTH
00€eCIIeynBaOT UMEHHO KOJIe0aTelIbHO-PE3OHAHCHEIE Ka-
BuTaropsl. JIaOopaTopHBIi CTEHI IS MCCIECAOBAHUS W3-
MEHEHHS PEOJIOTHYECKUX CBOMCTB BA3KOM M BBICOKOBS3-
KoM HebTH NpH TUIPOIMHAMUYECKOH KaBUTAIMOHHON
00pabotke mpuBogurcs B padore [13], 3mech ke mpen-
CTaBIIEHEI PE3YIBTATHl MOIEIMPOBAHUS U J1a00PaTOPHEIX
ncclenoBanuil. Bnusgnue (GU3MUECKUX IapaMeTpoB Ha
XapaKTEpUCTUKH 00pPa30BaBILKXCS CYOMHMKPOHHBIX IIY-
3BIPEKOB, CO3JIaHHBIX ITYTEM CMEIIMBAHUS BOJILI M rasa
METOJIOM THAPOJMHAMUYECKOH KaBUTAIMH, OBITO pac-
CMOTpeHO B pabote [67]. Buto moka3aHo, 4TO CKOPOCTD
00pa3oBaHus Iy3BIPBKOB U MX IUIOTHOCTH B BOJE BIIPS-
MYIO 3aBUCAT OT [aBiieHus rasza. B craree [68] omucan
MOAXOM K ONPENEIeHHI0 PEKIMA TEUEHHS ¢ HCIIOJIh30Ba-
HHEM JKCIIEPHMEHTAIBHOIO THAPOINHAMUUECKOTO CTEH-
Ja I UCCIENOBAHMS KaBUTAIIMOHHEIX IIPOIECCOB. JKC-
MEPUMEHTHI ¢ TEXHUYECKOHM BOOIPOBOIHON BOJOH I10/I-
TBEPIAMIN JOCTOBEPHOCTH IIOAYYEHHBIX HATYPHBIX pe-
3yIBTATOB C TEOPETHUECKUMH 3HaYeHHAMH. MccnenoBana
3aBHCHMOCTD THAPOANHAMUYECKUX PEKUMOB OT CPEIHEH
CKOPOCTH TIOTOKA, urciaa PeHOIBICA U YKClIa KaBUTALH.
MartemaTnueckoe MOJEINPOBAHKE JBIKECHHAS KUIKOCTEH,
COTIPOBOKIAIOIIETOCS SBJICHUEM CYIEpPKaBUTAIMH, Pac-
cMarpuBaeTcs B cTathsax [68-71], rme mpeacrasieH 00-
MU TOAXOX K MareMaTHYeCKOMY MOJEINPOBAHUIO.
IpemtokenHas MaTeMarHdeckas MOJENb YUHTHIBAET
TCOMETPUIO, HAYAJIbHBIC ITapaMETpPhl U (I)I/ISI/IHGCKI/IG KOH-
CTaHTHI, XapaKTePH3YIOIIHe MPOIecC.

3aknoyeHue

[IpencraBieHHbl 0030p AEMOHCTPUPYET AaKTyalb-
HOCTb MCIIOJNb30BaHMA KABUTALMOHHBIX TEXHOIOTHH B
Pa3IMYHBIX 00JACTAX HAYKM M TEXHHKM JUIS PEIIeHHS
BAXHBIX NPAKTHUECKUX 3a1a4 M, KaK CIEICTBUE, IIPO-
JOJDKEHHS MX BCECTOPOHHEro m3ydyenus. Ha ocHoBe pac-
CMOTPEHHBIX MYOIMKALMHA MOKHO CIENaTh BBIBOM, UYTO
HauOosee 3DOEKTUBHBIM IS MPAKTHIECKOTO TPUMEHE-
HHS ABJISETCA THAPOJMHAMAYECKAS KaBHTALIH.

Hccenedosanue 6uinoaneno npu  (urancosol noooepaicke
Kpacnospcko2o kpaeso2o (honoa nooodepaicku HaAyYHOU U HAY Y-
HO-MeXHU4ecKoll desmeibHocmu 8 pamkax npoexkma «Konyen-
yus passumus mennosnepzemuxu Kpacnospckozo kpasy.
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The relevance. There are known examples of obtaining homogeneous fluids based on coals, petroleum products, asbestos, cement and
other georesources using the effects of hydrodynamic cavitation. The efficiency of cavitation treatment of multiphase media depends on
many factors, such as the type of cavitation (acoustic and hydrodynamic), the composition of the treated medium, flow regime, temperature,
pressure, viscosity and many others. A variety of ways of application of cavitation technologies does not allow developing unified ap-
proaches to assessment of their efficiency, in this regard, their comparison on the basis of individual criteria for each technological process
acquires relevance.

The main aim of the research is to make conclusions about which of the used methods of cavitation treatment have the greatest efficiency
in changing the technological parameters of the processed media on the basis of the analysis and summaries of the current state of using
cavitation technologies in thermal power engineering, chemical and oil industries, nuclear power, etc.

Objects: technologies, devices and apparatuses in which during dispersion, emulsification, homogenization, purification, etc., there are
modes of flow of treated media accompanied by cavitation phenomena.

Methods: analysis of information on the application of cavitation technologies given in publications over the past five years in journals in-
dexed in the international databases Web of Science and Scopus.

Results. The paper introduces the analysis of literary sources in the field of cavitation technologies. The main results of works on cavita-
tion treatment of various liquid compositions obtained by the authors of the articles are presented. Mechanisms of cavitation influence, ap-
plication of cavitation technologies in various branches, actual methods and means of studying cavitation phenomena are considered.
Conclusions about the main advantages and disadvantages of using cavitation technology as an element of technological processing are
made. It is shown that the most effective is the impact on the processed media by hydrodynamic cavitation.

Key words:
Cavitation, processing intensification, mixing devices, dispersion, emulsification, homogenization.
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