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(57) 3asBnsemoe M300peTEHHE OTHOCHTCS K OONACTH OYMCTKM KMJKOCTEH OT MpUMeced, B TOM uHCIIe

HpHpOﬂHOPI BOJBI U pa3sjIMYHbIX CTOYHBIX BOJ, U MOXCT OBIThH UCIIOJIL30BAHO T JOOYUCTKU, OIPECCHCHUA
1 o00e33apaXMBaHUA BOABL. 3asBISIEMOE YCTPOWCTBO OYHMCTKH JKHMIKOCTH OT MPHMECEH BKIIOYaeT
KOPITyC C BXOIHBIM OTBEPCTHEM, PACIIONIOKEHHBIM BHYTPH HETO IO KpaiiHeH Mepe OJHUM pEeaKTOpOM
C BBIXOJHBIM OTBEPCTHEM, BHYTPH PEaKTOpa KOAKCHAJIbHO PACIIONOXKEH pa3/ieiuTesb, KOTOPBIH NETUT
CBOOOIHEII 00BeM BHYTPH peaKTOpa Ha COOOIIAONINECS MEXTy CO001 BHEITHIOIO KaMepy U BHYTPEHHIOIO
Kamepy, CTEHKH peakTopa CHaO>KeHBI 3aBUXPUTEISIMU. BOKpYT peakropa pacronoxeHa Hapy»KHasi Kamepa
YCTPONCTBA, COOOIAIOIIASACSA C BHEIIHEH KaMepoi peakTopa uepe3 3aBUXPUTENH, IIPU 3TOM K BHYTPEHHEH
KaMepe peakTopa IOABEICH 10 KpaiHEel Mepe OQWH BO3AyX03a0O0pHHK, a CO CTOPOHBI BBIXOIHOTO
OTBEPCTHUS PEAKTOpa BBIOIHEH OTpakaresb. C MOMOIIBIO 3asBIISIEMOTO YCTPOHWCTBA PEATH3YIOT CIIOCO0
OYUCTKHU XKXUIAKOCTH OT anMeceﬁ. 3asBiasieMoe 1/1306peTeHMe SABJIACTCA TEXHOJIOTUYHBIM M IMMPOCTBIM B
WCIIONB30BaHUU U M3TOTOBIICHHH.
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MIIK CO2F 1/00, CO2F 1/18, CO2F 1/36, CO2F 1/48, CO2F 1/74
Cnoco6 0YHCTKH KUAKOCTH OT NPAUMeECEl U YCTPOHRCTBO I €ro 0Cy I eCTBIEHUS.
O0aacTh TEXHHKH

B ycnoBusix orpaHM4eHHOro NOCTyIIa YelOBEKa K YMCTON BOJE BO MHOTIMX paioHax, a
TaKXe B CHUJIy NPOOIEMBI BCEOOLIEro 3arps3HeHUs BOJIBI, CETOHS CYIECTBYeT HEOOXOIUMOCTh
CO3J1aHUs KOHCTPYKTHBHO IIPOCTOTO YCTPOMCTBA, IMO3BOJSIIOLIEIO PEIIUTH LEbI KOMILIEKC
3aJ{a4, CBA3AHHBIX C OYMCTKOH BOJB!I OT 3arpsa3HeHuil. B mepByro ouepenp, BaxHOH 3amaueit
SABIAETCA OYMCTKa DPa3jINYHBIX THUIIOB BOJ, HAlpUMEp, MOPCKOH, apTe3MaHCKOH BOABI HIIH
pasnuyHBIX CTOYHBIX BoA. Kpome Toro, B psme obmacrteit ects moTpeOHOCTH B 3(dEeKTUBHOM
OYHCTKE HHBIX XHMIAKOCTeH oT npumMeced. HeoOxoammocTe cozgaHHs Takoro YCTpOHCTBa
0OBACHSETCS HECKONIBKUMH (pakTopamu. B ciiyyae ¢ O4MCTKON OT IMpHMecel apTe3HaHCKOH HH
MOPCKOH BOJBI, X KaK YacTHOTO CJlydas, UX ONPECHEHHUs, CTAHOBUTCS BO3MOJKHBIM CHaOXEHHUE
HACeJleHHUsl YHCTOH IpecHOM BonOH, momyTHO oOe33apakuBas ee. OuncTka CTOYHBIX BOJ
MTO3BOJIAET CHU3UTH HEraTUBHOE BO3ICHCTBHUE HA OKPYXKAIOUIYIO CPENy, TO €CTh, PEMIUTH BAXKHYIO
DKOJIOTMYecKylo 3anady. Kpome Toro, 3To mo3BosiseT, B ciiydyae HEOOXOAMMOCTH, IMOJIy4aTh

YHCTYIO IMTHERYIO IPECHYIO BOAY U3 CTOUHOU BOJBI.

CyniecTByIolHe YCTPOHCTBA He TO3BOJISIOT NOTYUYHUTH XKUIKOCTH HEOOXOIMMOM CTEeTIeHH
ounctku. Kpome TOro, B CYIIECTBYIOIIMX YCTPOHCTBaX HE IIPEAYCMOTPEHAa BO3MOXXHOCTH
HacTpOHKH CTEIIEHHM OYHUCTKH, TeM Oojee, ¢ OJHOBPEMEHHBIM IMOBBIIIEHUEM KOHIICHTpAlUK

HEOOXOIUMBIX KOMIIOHEHTOB,

Takum obOpazom, 3asBiseMOe H300peTeHHE OTHOCUTCS O0NacTH OYHCTKH KMAKOCTEH OT
IpuMeceil, B TOM. uHciie NPUPONHOM BOIBI M PA3NUYHBIX CTOYHBIX BOJ M MOXET OBITH

HCIIOJIB30BAHO JJIS JOOUMCTKH, ONPpECHEHUS U 00€33apakuBaHMst BOALIL.
YpoBeHb TEXHHKH

M3BecTHO TEXHUYECKOE pEUIEHHE, pacKphITOe B aTeHTe Ha u3obpetenue RU 2254913 C1
(MIIK CO2F 1/74; omybnuxosan: 20.06.2012) «Cmoco6 o6pabOTKH MOTOKa XHAKOH cpelsl B
KaBUTALIUOHHOM pPEaKTope», KOTOpoe IpencTaBidgeT coboif crnocob® oOpabOTKU KUIKOCTH,
3aKIIIOYAOIIMHCA B TOM, YTO IIOTOK >XHJIKOCTH C 3aJaHHON CKOpPOCTBIO HIpOITyCKAlOT uepes
KaBUTALMOHHBIA DPEAKTOp, B KOTOPOM YCTaHABIHBAIOT CTOSUYI0 aKyCTHUYECKYIO BOJIHY,
BBI3BIBAIOIIYI0 BO3HUKHOBEHUE KaBUTauy. [ lepren UKy IIpHO HalpaBieHUIO TOTOKA YKUAKOCTH,
[IOTOK  OrpaHUYMBAlOT IUIOCKOW  nuadparmoi. J[lmadparma coBepmiaeT — KojeOaHus

TNIEPHEHANKYIIAPHO HAIPABJICHUIO IIOTOKA XXHAKOCTH, YTO IIPHUBOJANUT K BOSHHKHOBCHHIO ABJICHHA
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KaBHTaHWH, II03BOJIAIOIUEEC I'OMOICHHM3HPOBATH JXKUAKOCTH, HACBITUTHL €€ KHCIIOPOJAOM, M Kak

CJIE/ICTBHE, OUHCTHUTS €e.

HCIIOCTaTKOM H3BCCTHOI'O0 TEXHHYECCKOI'O PEIICHHS IBIISACTCA TOT (baKT, 4YTO O4YHUCTKY
XKHJOKOCTH COITTACHO H3BECTHOMY CHOCOGY MOXHO IIPOBOMUTE TONBKO B HEOPEPLIBHOM
JIaMHHapHOM IIOTOKE XHIOKOCTH. KpOMe TOTO, HACTOSIIHH croco® OYHCTKH HE IO3BOJSET

OCYIIECTBIIATH FIIY60KYIO OYHUCTKY XUIAKOCTH, HAIPHUMED, ITIPOBOJUTL ONIPECHEHUE BOJILI.

M3BeCTHO TeXHMYECKOE PEeHIEHHE, PacKpHITOE B 3asiBKe Ha MaTeHT Ha m3o0pereHne RU
96108537 A (MIIK CO2F 1/78, ony6nukosan: 27.07.1998) «Crioco6 ouMCTKH BOIBI OT XKee3a U
YCTPOMCTBO [JIs1 €r0 OCYIIECTBIECHUS », KOTOPOE NPEACTABILeT COO0M CoCcO6 OUMCTKH KUIKOCTH
C TIOMOIIBIO COOTBETCTBYIOIIETO yCTpoicTBa. Crocod BKIIOYAET MOJAYy OUHMINAEMOM KUAKOCTH
B YCTPOHCTBO JUISi OUMCTKH, OPraHM3aljMIO 3aKPYyYEHHOrO BOJHOTO MOTOKA, NOjady IO OCH
IOCIIE{HET0  aTMOCHEPHOro BO3nyxa, oOecIeuuBas HACHIECHHE JKUAKOCTH KHCIOPOAOM, H
pasnenpHble BBIBOABI M3 YCTPOWCTBA OYMIIEHHOM JXUAKOCTH M HEPACTBOPHMBIX IIPUMECEH.
3aKpYYEHHBIH TIOTOK, HACKINEHHBIH KACIOPOIOM, TAHTCHIMANBHO TIOAAI0T B IHIMHAPHYECKYFO
€MKOCTB, 3aKpy4HBast €T0 C OCHIO, NIEPIEHAUKYIIPHOM OCH IIOAaBAEMOT0 3aKPYYEHHOIO IIOTOKA.
HepacTBopuMble npuMecH, oOpa3oBaBIIMECS B IOTOKE YXHIKOCTH, KOHIEHTPHPYIOTCS IIO
nepudepus MIMHAPAYECKOH eMKOCTH. DTH IPUMECH BBIBOAAT B JIOBYIIKY, 2 OCHOBHOH IIOTOK

JOTIONHUTEIIBHO IPOMYCKAIOT Yepe3 PUIBTPYIOUIUH JIEMEHT Nepe]] BEIBOAOM M3 YCTPOMCTBA.

YCTpOMCTBO [Ui peanu3alMy JaHHOTO Croco0a BKIIIOYACT LMIMHAPHYECKYIO KaMepy
CMEIMBAHMS IIOTOKA OYMINAEMON MXMIKOCTH € BO3JyXOM, BO3IyX03a0OpHMK, BXOASLIMH B
FeOMETPUYECKUA LEHTP TOPIA KaMmephl, JIOBYMIKY Ui cOOpa HEepacTBOPUMBIX IpUMEced H
pasziefibHBIC BBIBOIBI M3 YCTPOMCTBA OYHMILEHHOH BOJABI M HEPacTBOPUMBIX Ipumeced. OHO
CHaOXEHO LMIMHAPUYECKOH €MKOCTBIO, B CpefHell 4acTH KOTOpOl IOMEIIeH (QMIBTPYIOHHi
SJIEMEHT, 00pasylomuii B MOHHOM 4YacTH KOJUIEKTOpP OYHINEHHOM BOABI C BHIBOJOM €€ M3
YCTPOMCTBA, B N€OMETPHYECKOM ILIEHTPE BEPXHETO TOpIAa €MKOCTH YCTAHOBJIEH KiamaH Ui
BBIBOJIAa OTPAOOTAHHOTO BO3/YXa, TIPH 3TOM €MKOCTh COEIMHEHA ¢ KAMEepOil NaTpybKoM, OIHH
KOHEIl KOTOPOIO COEIUHEH C IFeOMETPHYECKHM LEHTPOM TOpLa Kamephl, IPOTHBOIIOIOKHOIO
TOPITY ¢ BO3MYHIHOM TpyOOH, a B Apyroi KoHel NaTpyOKa TaHTeHIHATBEHO BBEICH UYepe3 BOKOBYIO
TIOBEPXHOCTH EMKOCTH B BEPXHIOIO €€ 4aCTh, CBOOOIHYIO OT (DHIBTPYIOLIETO 3JIEMEHTA, TP 3TOM
JIOBYINIKA COEJMHEHA C BEPXHEH YacThIO0 €MKOCTH IAaTpyOKOM C 3allOpHBIM YCTPOMCTBOM uepes

60KOBy10 €€ NOBCPXHOCTE.



HenmocraTkoM BBINIEONIHCAHHOTO TEXHHYECKOTO PEUICHUA ABJIACTCS TO, 9TO CKOpOCTHOfI
3apr‘IeHHHﬁ IIOTOK GBICTpO TEPACT CBOU CBOHCTBA, B PE3YJIBTATE YEro HE XBaTacT BPEMCHU IJisd
IpeBpalicHnu A HpHMCCCﬁ B ITOTOKE XHAKOCTH B HepaCTBOpHMBIﬁ 0CalloK, IO3TOMY HCO6XO,HI/IMO
BBCICHHE JONOJIHUTEIIBHBIX (bHHLTp}’IOHH/IX JJIEMCHTOB, YTO YCHOXKHACT CHCTEMY OYHCTKH
HOTOKa. l:[pyFHM CIACOCTBHCM GBICTpOfI NOTEPH 3aKPYHYCHHBIM IIOTOKOM CBOHX CBOKCTB ABJIACTCS
HCBO3MOXHOCTE OCYINECTBJICHHUA O6€338.pﬁ)KI/IBaHI/I$I KHOKOCTH, MOCKOJIBKY OTCYTICTBYECT
BO3MOXKHOCTS HOHU3AIWHN ITOTOKA XUIKOCTH € CO3JaHHUEM, B CJIy4ac BOAHOI'O IIOTOKA, aTOMApHOIo

KHCI0pOoJa, paCTBOPEHHOI'O B HEM.

B xauecTBe npoToTHNA B3SATO U3BECTHOE TEXHUYECKOE PEIIEHUE, PACKPHITOE B IATEHTE Ha
uzobperenne RU 2453506 C1 (MIIK CO2F 1/74; ony6mukoran 20.06.2012) «Criocob ouuctku
BOJBI OT IIPUMECEH H YCTPOMCTBO JUIS €r0 OCYHIECTBIECHHS», KOTOPOE IIpeJCTaBisieT coOoi
croco0 OYHCTKHM JKHIAKOCTH OT TIpHMecedf, BKIIOYAIOMUN [ojady oOuHInaeMoil BOABI B
UIAHAPHYECKYIO KaMepy CMEIIMBaHMs, OpraHu3alliIo 3aKpy4YeHHOT0 BOJHOIO IIOTOKa, II0Aa4dy
II0 OCH KaMmephl CMEIIMBAHUSA aTMOC(PEpPHOTO BO3MyXa M OOecledeHWs HACHIMECHUS BOMBI
KUCIIOPOAOM H BBIBOJ W3 HIWIMHAPHYECKOH KaMephl CMEUIMBAHMUSA BOIBI M HEPAaCTBOPHUMBIX
mpuMecel, OTIUYalOIUHACI TeM, YTO B LHJIMHAPUYECKOH KaMepe CMELIMBAHUS OpPraHHU3YIOT
CTOSIYYIO BOJHY, IUISI CO3IaHUS KOTOPOH IMIHHAPHUYECKYI0 KaMepy CMEIIMBAHUSA IeNAT Ha
BEPXHIOIO KaMepy MaccooOMEeHa U HIDKHIOIO KaMepy MaccooOMeHa ¢ IIOMOIIBIO NIEPETOPOAKH ¢
KOAKCHaJIbHBIM OTBEPCTHEM OTHOCHTENILHO BO3IyX03a00pHMKA U NEPENyCKHBIMU KaHaJaMH II0
nepudepun A1 NoAaYH BO3ayXa U HepeTOKa BOABL, BOAHBIN ITOTOK JJIS OYMCTKH 3aKpYUHUBAIOT B
HIOKHEH Kamepe MaccooOMeHa ¢ 3a/laHHON CKOPOCTHIO 110 Iepudepuu A CO3AAHUS Pa3peKEHU
BJIOJIb LIEHTPaJIbHOH OCH IUIMHIPUYECKOH Kamephl CMELIMBAaHUS, BCACHIBAHUS aTMOC(HEPHOrO
BO3Jyxa U 00pa3oBaHUS JIByX BCTPEUYHBIX BOJHBIX NOTOKOB B HIDKHEH M BepxHeH Kamepax
MaccooOMeHa, B3aUMOJEHCTBYIONMX Mexay cobod ¢ oOpa3oBaHHEeM CTOS4YEH BOJHBI HU
OJIHOBPEMEHHBIM HACBIIIIEHHEM BOJHOTO ITOTOKA KUCIOPOAOM, 00pa30BaBIIMECs B BOAHOM IIOTOKE
HEpacTBOPUMBIE  MENKOJHUCIIEPCHBIC NPUMECH, KOHIEGHTPUpYIOIIHECS I10  Iepudepuu
3aKpy4EHHOT'0 IIOTOKA B IMIIHHAPUYECKON KaMepe CMEIIMBAHUS, BRIBOJST U3 IVUJIMHAPHUECKON
KaMephbl CMEIINBaHUA uyepe3 MPOHMIAEMYIO CTEHKY B OOKOBOH IIOBEPXHOCTH BEpXHEH Kamepe

MaccooOMeHa B eMKOCTE OOJIbIIero ooneMa.

W3BecTHBIN €HIOCOO OYMCTKU KUAKOCTH NMpHUMECEH pealn3yioT ¢ MOMOINBI0 YCTPOHCTBa
JUIS OYHCTKH BOABI, BKIIOYAIOUIEE HUIUHAPUYECKYIO KaMepy CMEIIMBAHMS [10TOKA OYHMINAaeMON
XHUAKOCTH C BO3/[yXOM, BO3AyX03a00pHHUK, HAlpaBICHHBIA B LIEHTP TOPLIa KaAMEPhI, EMKOCTD JIis
cbopa HEpacCTBOPUMEBIX NpPHUMECEH W pa3[eNbHBIC BHIBOJBI U3 YCTPOMCTBA OUHIIEHHON BOJBI U

HEPACTBOPHUMBIX anMeceﬁ. I_II/IJII/IH,IIpI/I‘-IeCKaH KaM€pa CMEUINBAHUA CBECPXY 3aKphITa KpBII.HKOI‘;I,
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depe3 HEHTP KOTOpOH yCTaHOBIEH BO3AyX03aOOpHHUK, IJIMHAPUYECKAs KamMepa CMELIMBAHHS
pasjerneHa Ha BEPXHIOI KaMepy MaccooOMeHa M HYDKHIOI KaMepy MacCOOOMeHa ¢ JIOMOLIBIO
IIEPErOPOAKH C KOAKCHATBHBIM OTBEPCTHEM OTHOCHTENBHO BO3/YX03a00PHAKA U MEPENYCKHBIMH
KaHanamu 1o nepudepun. Hukusas xkamepa MaccoobMeHa 06pa3oBana B HIDKHEH YacTd TOPHOM
MWIMHOPHYECKOM KaMephl CMEIIMBaHMA H CHaOXeHa, 10 KpaHHed Mepe, OByMs
TAHTCHIHANBHBIMHA TIaTpyOKaMy /s MOABOJA OYMINAEMOH BOABI M 3aKPy4YMBAHMS BOJHOIO
NOTOKa, B NEPETOPOJIKE BBIIOJHEHBI IIEPENYCKHBIE KaHANBl 1O NepHepu Ui IPOIyCcKa
CrYCTKOB M TBEPABIX BKIIOYEHHMI B BEPXHIOIO YacTh IMIMHAPHYECKOW KaMephl CMEINUBAHMS, B
OOKOBOH IIOBEPXHOCTH BEPXHEH Kamepel MaccoOOMeHA BBIIOJIHEHA IPOHMIAEMAs CTEHKa AJS
BBIX0J{a 00pabOTaHHOIO BOJHOTO IIOTOKA B €MKOCTh GONBLIEr0 06beMa, B KOTOPOHl yCTaHOBJIEHA
0 KpaWHel Mepe OJHa UMIMHApHYECKAs KaMepa CMEIUMBaHWs, B HIIKHEH YacTH €MKOCTH
uMeeTCA matpyOoK A BBIBOAA 00pa30BaBIINXCS HEPACTBOPUMBIX BELMIECTB U IATPyOOK YHCTOH

BOJEI, 4 B BerHeﬁ 4JaCTH €MKOCTH YCTaHOBJICH Hany6OK It OTBOJA OTpa6OTaHHOFO BO3ayXa.

HenmocTaTkoM M3BECTHOIO CI1oco0a OUMCTKH JKHIKOCTH OT IPUMeced W yCcTpoicTBa 1
peanusanuy 3Toro cnocoba ABIAETCs TOT GAKT, YTO B paMKax JAHHOTO YCTPOHCTBA OTCYTCTBYET
BO3MOXHOCTEL CO3JaHHs] TOPOUIAIBHOTO 3aKpYUEHHOTO MOTOKA JKUAKOCTH, CTAIKHBAIOLIErOCS C
OTpaXkaTeNeM, IPHBOIAIIEMY K 00pa30BaHHUIO CTOS4EH BOMHEL Takum 00pa3oM, BHYTpPH [IOTOKA,
COTTIACHO MPOTOTHILY, HE MPOMCXOAUT MOHHM3ALMHU IOTOKA JKUAKOCTH (BOMABI), YTO NMPHBOAMT K
HEBO3MOXHOCTH ee IiIyboko# oumcTku. Kpome Toro, B pamkax HM3BECTHOLO TEXHHYECKOTO
peLICHHs He NPEefyCMOTPEHA BO3MOXKHOCTB JOMOJHHUTENBHOTO BO3JEHCTBUA HA OUMILAEMYIO

XMIKOCTh, HAIPUMED, MATHUTHBIM II0JIEM, JJIEKTPUYECKUM Pa3psijIoM U T.1.
Tepmunb! 1 onpeseseHus

BI/IXpCBOﬁ IIOTOK JXKHUIAKOCTH — ABHIKCHHE XXHUOKOCTH, IIPH KOTOPOM BEJIMYHHA MI'HOBEHHOM

YT JIOROH CKOPOCTH BpaICHUA 3JIEMCHTAPHBIX 00BEMOB CpEabl OTJIMYHA OT HYIIA.

KaMepa - CBO60)IH¥>II>'I O6’beM, HpC}IHBBHa‘-ICHHBIﬁ U1 CO3IaHud B HEM IIOTOKA XKHUJAKOCTH,

HOIJIeKAaIEN OUYMCTKE.

KoakcuanpHo — Taxoe PacnioyioOXECHue OG’bCKTOB, IIpu KOTOpOM 00BEKTHI paciojiararoTeAa 1mo

00111€e# 0cH, COOCHO.
Konycoobpazuslit — umeromuit hopmy, 61IH2KYIO K popMe KoHyca.

Pagumaneso - Takoe pacnosioxxeHue OOBEKTOB (peakTopoB), MpPH KOTOPOM OOGBEKTHI
pacnojararoTcs BHOJb pazdyca KopIyca YCTpOHCTBA, IPH 3TOM OCH CHUMMETPHH PEaKTOpOB

PacCIOIOXCHEBI ITapaslIeIbHO APYT APYry.



Temo Bpalli€HUA — obbemMHOE T€JI0, BOZHUKAIOUICE IIPH BpalliCHHU IUIOCKO# FGOMGTpH‘IeCKOﬁ

¢Gurypsl, OrpaHUYCHHOM KPUBOH, BOKPYT OCH, JIeXKailei B TOMH e IIOCKOCTH.
TopouganpHbI# TOTOK XHUIKOCTH — IIOTOK JKHAKOCTH, UMEIOIHH GopMy TOPOHAA.

CDOpCYHKa — MEXaHH4YECKUH paclublIUTEIIb XU JIKOCTH, BKJTFOYAIOHINH TMOABOMAINME KaHal U
COILIIO (KaHaJ'I C NEPEMCHHEBIM CCHCHHUCM, 066CHC‘IHB3IOILIHﬁ IIeperan JaBIICHUM KHUIKOCTH II0 €T0

JUTHHE).

Wcnone3yemast 37ech TEpMHHOJIOTHsS He IpeAHA3HAYEHA Ul OTpaHWYCHHS BApHaHTOB
peanu3aiuy H300pETeH s, a TONBKO CIIYXKHUT LEJ I ONUCAHUS KOHKPETHOI'O BapUaHTa PeaTn3alliy.
Hcnone3oBanre (OpMBI E€IUHCTBEHHOIO YHCIA TaK)Ke [TOAPa3yMEBAeT ¥ BEHINOJHEHHE B
hOpMyITHPOBKE MHOXKECTBEHHOI'O YKCIIa, €CITH HEe TPOTHBOPEYHNT KOHTEKCTY.

KpaTKOE ONnHCAHUC ﬂ306p6TeHHﬂ

3agadeil 3agBIIIEMOrO I/I306peTCHI/IH ABJIACTCA CO3aHME KOHCTPYKTHBHO HPOCTOIO

YCTPOHCTBA, peanu3yIoero OYUCTKY XXUAKOCTH OT IPUMECEH.

Texauuecknm PE3VILTATOM 3asBIIICMOTO I/I306p€T€HI/I5I SABJIIACTCA O4YHCTKA JMXUAKOCTH OT
HpI/IMCCSﬁ, B YaCTHOCTH, ITOJYHECHHUC OYUIICHHON XHUJKOCTH C onpeneneHHoﬁ KOHHGHTpaHI/Ieﬁ

IpuMeceit, a Takxke ee 00e33apaxiBaHue.

3asBnseMBbIdl TEXHUYECKUH Pe3yNIbTaT JOCTUrAeTCd TEM, YTO JUIS OUHCTKHU JKHIKOCTH OT
IIpUMecel IPUMEHSETCS YCTPOUCTBO OYMCTKH KUAKOCTH OT IPYMECEH, BKIIOYAIOLIee KOPILYC ¢
BXOJHBIM OTBEPCTHEM, PACIOIOXKEHHBIM BHYTPH HEro, MO KpaiHeH Mepe, OOHUM PEaKTOpOM C
BBIXOJHBIM OTBEPCTHEM, BHYTPH peakTopa KOAKCHAIBHO PACIIONOXEH pa3eNUuTellb, KOTOPBIH
JENMUT CBOOOHBIH 00bEM BHYTPHU peakTopa Ha cOOOIIAroIuecs MeXIy co0oii BHEIIHIO KaMepy
U BHYTPEHHIOIO KaMepy, CTEHKH peaKTopa CHa0XEHBl 3aBHUXPHTENIIMH. BOKpyr peakTopa
pacIiofIoKeHa Hapy)KHas Kamepa yCTpoHcTBa, cooOIIaromasics ¢ BHEIIHEH KaMepoH peakTopa
4epe3 3aBUXPUTENH, IPH 3TOM K BHYTPEHHEH KaMepe peakTopa 0 BeieH, 10 KpaiHel Mepe, OJHH
BO3/1yX03a00pHHUK, a CO CTOPOHBI BEIXOJHOTO OTBEPCTHS PEaKTOpa BBHITOJHEH OTpaxarens. I[Ipu
3TOM 3aBUXPUTEIH CHaOXeHb! (OpPCYHKAMH, HAIpPaBICHHBIMHM I10 KacaTedbHOM K paauycy

BHEIITHEH KaMephl peakTopa.

Takas KOHCTpYKIMsS yCTpOHCTBA OYMCTKHM IKHAKOCTH OT IIpUMeceil MO3BONAET
OPraHu30BaTh B PEaKTOPe BUXPEBOH MOTOK NPH 3aKpyUUBAHUM ITOTOKA JKUIKOCTH, ITOJyIEKAIIEH
OYHCTKE, GOpCYHKaMHU 3aBUXpHTENeH. B pesynbpraTe 3TOro, BO3HHKAET TPAJUEHT OaBJICHUM U
TEMIIEPATypBhl, HAIPABICHHBIM OT LEHTpa peakTopa K CTCHKaM BHEINHeH KaMephl peaktopa. B

CBOIO OYEPEAb, 3TO IO3BOJIAECT OTACIMUTE XXHUAKOCTD, nojiiexaniei OUUCTKE, OT OoJiee NMEerkux u
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boniee TXENBIX NpEMeceif, KOTopele OyAyT KOHILEHTPUPOBATHCS HA CTEHKE BHENIHEH KaMepsl
peaKTopa, a 3HAUMUT, )KUAKOCTE OyZeT ounInaThes oT HuX. Kpome toro, KOHCTPYKIHUs yCTPOHCTBA
IIO3BOJIACT HANPABHTh YaCTh BHXPEBOIO ITOTOKA JKUAKOCTH, IOAJNEKAMIEH OYHCTKE, B CTOPOHY
otpaxarens. llpu CTOJKHOBEHMM IOTOKA >KHJKOCTH, NOJUIEKAIICH OUHMCTKE, C OTpaXkaTeleM
BO3HHUKAeET 3G GeKT yAapHOH HOHM3aUM. B Cllydae WCIons30BaHMs BOABI B KAUECTBE KU IKOCTH,
HOAJIEXAIIEH OUUCTKE, 3TO NPUBOJUT K IOSBICHUIO B IIOTOKE JKUAKOCTH CBOOOIHBIX PaJUKaioB
KHCJIOpOJa, 00IaJalomuX BBICOKOH pEakLUMOHHON CHOCOOHOCTRIO. DTO MO3BOJAET OYHUCTHUTD
XKHUIKOCTh OT IPUMECEeH METAlUIOB, 33 CUET 00pa3oBaHMA COCIMHEHHH, PACTBOPUMBIX B 3TOMU
xujxocTd. Kpome Toro, 310 Mo3BosseT npoBecTH 00e33apaXkuBaHue XUAKOCTH 00pa3yrOMUMHUCS
B pe3ynbTare Mpolecca yAapHOM HMOHM3alUuM paaukanaMu kuciopopa. [lpu sToM cyulecTByeT
BO3MOXHOCTh OPTraHM3allii TOPOMOAILHOrO IOTOKA 3a CYET IOAAauM BTOPOM HacTH BHXPEBOTO
IIOTOKa BO BHYTPEHHIOIO KaMepy peakropa W CTOJIKHOBEHHS €ro ¢ ITIOTOKOM JKHJIKOCTH,
IOJUIEXAINEH OYMCTKE, BBIXOASAIIEro W3 (OPCYHOK 3aBHXpuUTeneil. B pesynpTare B IOTOKE
XKUIKOCTH BO3HUKACT 3 PEKT KaBUTAIIH, YTO IPUBOAUT K 00O AMIEHHIO XU AKOCTH, II0IEXKAIEH
OYMCTKE, KHCIOPOJOM, H, K ee obe33apakuBaHuio. Taxke 3T0 obeclevnBacT nepeMelInBaHUE
XKHMJIKOCTH, MoAanexaue ourcrke. Hanudme Bo3nyxo3abopHHKa B KOHCTPYKIIMM YCTPOHCTBa
OYMCTKH KUAKOCTH OT IPUMECEN MO3BOJISIET BBOJUTE B MOTOK JXUIAKOCTH Pa3MYHEBIE BEIIECTBA,
KaK TBEPABIE, TaK JKUAKKAE H ra3oo0pasHble. ITO MO3BOJIIET NOJYYUTh OUHINEHHYIO JXKHUAKOCTD C

ONIpENETICHHON KOBIIEHTpaluel NpuMecei.

Ilpu >TOM BHEIIHAA KaMepa PEaKTopa BBINOIHEHA B (opMe KOHYCOOOpasHOro Teia
BpaIlEHHMs. DTO II03BONAET 3aKPYUHBATh IOTOK XHUIKOCTH, TIOIEXKAIIEH OUMCTKE, MOCTYIaiomeR
u3 (HOPCYHOK 3aBUXPHUTENEH, a 3HAYUT, CO3/IaTh BUXPEBOM HOTOK XKHUAKOCTH, HEOOXOAUMAIH LT

OTACHACHUS JKXUOKOCTH OT HpHMeceﬁ, TO €CTh OYHUCTKH XXHIKOCTHU OT HpHMCCCfI.

B o1H0M 13 BO3MOKHBIX BapHaHTOB PEaIM3allMy 0TPaXkaTel b BBIIIOJHEH C BO3ZMOXKHOCTBIO
nepeMemenns. OTO II03BOJSIET PACHIMPUTH BO3MOXKHOCTH YCTPOMCTBA M IONYYHTH DPEXUMBL
HATIOXKEHUA BOJIH ¢ peanmianued sdpdexToB nHTEpdepeHimy, qubpakiuy, a Take sddexra
pe3oHaHca, CTOS4YeH BOJMHBI Mid  3G¢exTa OIHOBPEMEHHOTO pe30HaHca MU CTogdel
yABTPa3BYKOBOM BOJHBL B dYacTHOCTH, peanu3anuss B YCTPOMCTBE peXuMa CTOSYEH
yIbTPa3sByKOBOI BONHBI IO3BOJISET YCHIHTD (P (HEKT KaBUTALUH, KOTOPBIA MPUBOJUT K OUHCTKE

KHUOKOCTH OT HpHMeCCﬁ Huee O6G3Sapa}KHBaHI/HO.

B pa3nuuHBIX BapHaHTaX pealM3alUd YCTPOHCTBA OUYMCTKH JKHAKOCTH OT IIpUMecei
KOpIIyC HIIH PeaKTop MOTYT OBITh CHaOKEeHE], 110 KpalfHel Mepe, OJIHUM MarHHTOM, YTO [TO3BOJISET

IIPOBOOHUTE JONOJIHUTEIIBHYIO 06pa60TKy JXHAKOCTH MarHUTHBIM IIOJIEM B IIPOIIECCE €€ OYUCTKH,



TO €CTb IOBBICHTH CTCIICHL OUYHCTKH XHIOKOCTH OT anMeceﬁ WK K€ NOCTHYbL onpeneneHHOﬁ

KOHHEHTpAluu HpI/IMeCGf/’I B OYHMIIEHHOM KHIKOCTH.

B kauecTBe 0{HOTO U3 BapHaHTOB peaIH3aIlii TAKOTO YCTPOUCTBA OYUCTKH KHUIKOCTH OT
npuMecen peaKTop U KOPITyC MOTYT OBITh CHaOXEHBI, 110 KpaltHel Mepe, IByMs MarHUTaMu. JTO
[I03BOJIAET MPOBOAUTH JONONHHUTENBLHYIO OYUCTKY >KHUJKOCTA KOMIIJIEKCOM MAarHATHBIX NOJEH,
YTO, B CBOIO OYEpelb IMO3BOJSAET AOCTHYL OOJIee BBICOKOH CTEIMEHH OYHCTKH JXHIKOCTH OT
IIPHMECEH, TO €CTh NOJNYYUTH OUHINEHHYIO XHAKOCTH C OIPEAEICHHON KOHIIEHTpaluel mpumecei

B Hel.

B omsroM W3 BapuaHTOB pealu3aiyyl 3asBJIIEMOTO YCTPONCTBA OYHCTKH YKUIKOCTH OT
IIpUMECEH peakTop CHaOXXeH YJIBTPa3BYKOBBIM H3JIydarelieM. DTO II03BOJIIET JOMOHUTEIHHO
00pabaThIBaTh KUAKOCTh YIBTPa3BYKOBBIMH BOJIHAMHE B XOJ€ OUMCTKH XKUIKOCTH OT IIPUMECE],
YTO HO3BOJIAET AOCTHYHL 00Jiee BBICOKOH CTEIEHHM OYMCTKH, HJIHM K€ JOCTHYb ONPEACICHHON

KOHICHTpAITUH HpHMGCCﬁ B OYUIICHHOM KUOKOCTH.

B n1pyroM BO3MOXXHOM BapHaHTE pealH3alliil 3asBIIEMOr0 YCTPOHUCTBA OUYHUCTKH
AKUIKOCTH OT IIpuMecell peakTop cHaOXeH, IO KpaifHeil Mepe, OHOM TMapoi 3MEKTPOIOB. ITO
HO3BOJISIET PEaIH30BaTh JOIOIHUTENBHOE 00€33apaKMBaHIE JKUIKOCTH B XOJE €€ OYMCTKU OT
mpuMecel, a TakXke JNOCTHYh 0oJiee BHICOKOHM CTENEHHW OYUCTKHU KHJKOCTH, TO €CTh IOJNyYHThH

OYHIIEHHYIO XHUAKOCTh C OIIPe/IesIEHHON KOHIEHTpatel npuMeceii B HEH.

3asBiseMblii TEXHUYECKMH pe3yIbTaT TakKe HOCTHraeTCs TEeM, YTO JUIS OYHUCTKH
KUJKOCTH OT IIPUMECEH IMPHUMEHSIOT COOTBETCTBYIOUMH CIIOCO0, KOTOPEIM 3aK/I0YaeTCs B TOM,
YTO B YCTPOMCTBO OYHCTKHM JXHAKOCTH OT IpuMeceldl depe3 BXOIHOE OTBEPCTHE KOpIyca B
HapyXHYIO KaMepy KopIyca MOJAlOT JKHAKOCTH, ¢ MOMOINBIO 3aBUXPUTENEH OPraHW3yIOT BO
BHEIIHEH KaMepe peakTopa BHUXPEBOM ITOTOK MKUAKOCTH C CO3JAHHEM OOJIACTH MOHM)KEHHOTO
JaBJICHUS B €ro IEHTPATBHOM YacTH, 3aTeM pa3[eliSfoT BUXPEBOH MOTOK Ha JBE YaCTH, OJHY M3
KOTOPBIX HAMPABJISIOT YePe3 BBIXOAHOE OTBEPCTHE K OTPAKATEIO, 4 BTOPYIO YaCTh HAPABIIAIOT
BO BHYTPEHHIOIO KaMepy peakTopa ¢ CO3JaHueM TOPOMIATBHOIO TIOTOKA IIPH CTOJIKHOBEHUH €0
C TIOTOKOM XXHIKOCTH OT (OPCYHOK 3aBUXpHTeNeil. DTo I03BOJSET OPraHu30BaTh B 0OBEMeE
)KUAKOCTH CTOSYYIO TOPOUAAIBHYIO BOJIHY. DTO IPHBOAUT K TOMY, YTO HA CTCHKAX HapyKHOM
KaMepbl peaxkTopa KOHICHTPHPYIOTCS Oojiee jerkue u Ooyiee TsKenble MPUMECH, YacTh U3
KOTOPBIX BBIBOJMTCS C YacTBIO BHUXPEBOrO IIOTOKA JKHIKOCTH B CTOPOHY OTpaKaTess, I/
cozpmaercs 3(dexT ymapHO# WoHM3ANMH. BTopas uYacTh YXOAUT BO BHYTPEHHIOW KaMmepy
peakTopa, TJe HachIIIAeTCs BEINECTBAME, IIOCTYMAIONIMME H3 BO3MyX03a0OpHHKA, a TaKXKe

nonsepraercs 3p$exTy KaBUTAIHH.



B xauectre OTHOI'0 U3 BapHaHTOB pCaliM3alHH 3asiB/ICMOI0 crmocoba IIpy noga4ve 4acru
BHXPEBOI'O IOTOKA XKUAKOCTH BO BHYTPEHHIOIO KaMEPy PeakTopa JKUJAKOCTE HACBIIIAIOT BO3AYXOM
C IIOMOIIBIO BOSIIYX03216OPHHK8.. DTO MO3BOJSAET Peain30BaTh O6€33apa)KI/IBaHI/Ie AKHUAKOCTH,

HoJanexanieif OUuCcTKe.

KpOMe TOT'0, B paMKax 3adaBJIICMOIO criocoba IIpU 1IoJa4e 4YacTh BHUXPEBOrO IIOTOKA
JKHAKOCTH BO BHYTPCHHIOIO KaMepy peEakTopa B XHIAKOCTH MOTYT BBOJHTH KaTtaju3aTtop C

IIOMOIUBIO BO31yX03a00pHHKA.

Kpome Toro, B 01HOM 13 BApHAHTOB peali3aliiy 3asBIIEMOT0 Crocoba IPH OpraHu3ayi
BHXPEBOTO IIOTOKA JKMIAKOCTH BO BHEUIHEH KaMepe peakTopa JXMAKOCTh II0JBEPraioT
BO3IEHCTBHIO, 10 KpaliHEeH Mepe, 0JHOr0 MarHUTHOTO Ioisl. B Ipyrom BapmaHTe peanusalvu
3a4BJIIEMOrO CII0c00a NIpH NOJade SKHIKOCTH B HApYXHYIO KaMepy KOpHyca >XHIKOCTD
IOABEPratOT BO3JEHCTBHIO, IO KpalHeHd Mepe, OMHOr0 MAarHUTHOTO IO B KaaoM ciydae
IpUMEHEHNE BO3ICHCTRUA, IO KpaliHell Mepe, 0JTHOTO MAaTHUTHOIO II0JIS Ha XHUIKOCTh [IO3BOJISET
IIOBLICHTH CTENEHh OYUCTKY JKUAKOCTH OT IIPHMECEH, a TakxkKe MOJIYUNTh OUHIIEHHYIO XKHIIKOCTD

C OIIpe/IelIEeHHOM KOHLEHTpaluel npuMeceii B Hell.

B xauecTse OJHOIO M3 BO3MOMKHEIX BapuaHTOB peallu3allii 3agdBIIAEMOTO criocoba npu
Opranu3any BUXPEBOIro NNOTOKA XXHIKOCTH BO BHEIIHEH KaMepE peaKkTopa X KUAKOCTh NOABEPrar0T
BO3/ICHCTBHIO BEICOKOBOIBTHOTO SICKTPUICCKOro paspsaja Uiy IyroBoro paspsia. OTO MO3BONIAET
OCYHICCTBUTE OGCSS&pﬁ)KHBaHI/Ie KHUIKOCTH, a TakKX€ IIOJYUYUTh OYHMIICHHYIO JXHIKOCTH C

onpeleNeHHoN KOHIEHTpaluel npumeceil B Hell.
Onucanue yeprexei

@ur. 1 — Ilpogonsspli pa3pe3 ycTPOHCTBa OYMCTKH JKHAKOCTH OT npuMmeceit. Crpenxamu

TI0Ka3aHO HalIpaBJICHUC IIOTOKA KXKHAKOCTH, MOIJIEXKAINEH OUHCTKE.

@ur. 2 - IJonepeunslil pa3pe3 ycTpoicTBa OUACTKH KHIKOCTH OT TIPUMECEH 110 TUHUK A-A, BUI

ceepxy. CTpenxamy IIOKa3aHO HaIPaBlIeHHE ITOTOKA XUAKOCTH, TOLIeKAIEeH OUNCTKE.
@ur. 3 —IIpumMep peanusanuy yCTpOHCTBA OUUCTKH XKHUAKOCTH OT IpuMeceit. BHelunuit B,

IHoapo6Hoe onucanne u3o00peTeHNs

OcobenHocTa M300peTeHUS pACKPHITHI B CIEAYIOIIEM OIMMCAaHUM U IPHJIAraeMBIX
u300pakeHHIX, MOSCHAIOMMX H3o0peTeHue. B pamkax JaHHOTO H300peTeHHs MOIYT OBITH
paspaboTaHbl albTEpPHATUBHBIC BapUaHTHI €r0 peanu3aliu. KpoMe TOro, XOpOLIO HM3BECTHHIE
SJIEMEHTHl H300peTeHMs He OyAyT ommcaHbl HOAPOOHO WM OyAyT ONYIIEHBI, YTOOLI HE

Ieperpyxarb HOI[pO6HOCTSIMI/I OIIHUCAaHHEC HACTOALIETrO I/I306peTeHI/IH.
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HOHpOﬁHOC ONMHUCaHHe lfl306p8TeHI/Iﬂ B 9acCTH yCTpOﬁCTBa OYHCTKH dKNAKOCTH OT npnMeceﬁ

CornacHO 3asBISEMOMY W300PETEHHIO YCTPOHCTBO OYHMCTKH JKUIKOCTH OT npnme&aﬁ
BKyouaeT B cebst xopuye 1 yerpoiictea. Kopryc 1 yeTpoifcTBa MOXKET GBITH BBIIOIHEH JHOGOM
H3BECTHOM KOHCTPYKUMH. B KauecTBe Ipumepa Kopryc 1 ycTpoiicTBa MOeT OBITH BBITOJHEH
HHIMHIpAYeCKUM. BHyTpu Kopryca 1 ycTpoHCTBa paclonoxXeH, 110 KpaitHel Mepe, OJIMH PeaKTop
12, Taxum 00pa3oM, YTO OCh CUMMETPHUH peakTopa 12 coBmajaeT ¢ OChI0 CHMMETPHH Kopiryca 1
YCTPOHCTBA, TO €CTh, KOAKCHAIBHO. B ciiydae eciu ycTpoHCTBO OYMCTKH JXUAKOCTH OT IpUMece
cHabxxeHo 6Goyee 4eM OJHUM peakTopoM 12, peakTopsl 12 MOTYT OBITH PAcCIOJIOXEHBI Kak
KOaKCHAJILHO IO OTHOILEHUIO K KOpITycy 1 ycTpoicTBa, Tak ¥ paiHaibHO, TO €CTh TAKUM 00pa3oM,
YTOOBl OCH CHUMMETPHH PEeakTOpOB 12 pacmojaraiuch HapajUIeJbHO APYT JPYTY MO pamuycy
BXOJHOro oreepctus 11 ycrpoiictBa. Mexny xopmycoM 1 ycrpolictBa W peakrtopom 12
pacIiooXKeHa Hapy)KHas Kamepa 2 ycTpoHcTBa. B OOKOBBIX cTeHKax peakTopa 12 BBHIIOTHEHBI
3aBUXpUTENH 3, cHabOxeHHble (opcynkamu 4 3aBuxputenel 3. QopcyHkM 4 B KOHCTPYKIHH
3asBJISIEMOTO YCTPOMCTBA OUHCTKH KXUAKOCTH OT IPUMECEH BEIIOJHEHBI TAaKUM 00Pa3oM, UTO UX
OCH HalIpaBJIeHbI 10 KacaTeJIbHOH K paJuyCy BHEIMHEH Kamepsl 5 peakrtopa 12. 3aBuxpurend 3
npencTaBisier coboi yCTPOKCTBO UMIMHAPHYECKON (OPMBI, BHITOJHEHHOE ¢ BO3MOIKHOCTBIO
pa3MeleHus B CTeHKe peakTopa 12. Dta nqunuHapuyeckas IiacTuHa (3aBUXpUTeNs 3) cHabxkeHa,
10 KpaiiHe# Mepe, IByMs colutaMH GOPCYHOK 4, paclloNoXXeHHBIE 0 KacaTeIbHBIM K BHYTPEHHEH
[IOBEPXHOCTH 3aBUXPUTENS 3. YUUTHIBaAs, YTO B KOHCTPYKIIUH 3asBISEMOr0 YCTPOUCTBA OUUCTKU
YKUJKOCTH OT IpuMeceii ocu GOPCYHOK 4 pacTioIOKEHBI 110 KacaTelbHON K paguycy BHYTPEHHEH
[IOBEPXHOCTH peakTopa 12, TakuM 00pa3oM, 3aBHXpUTENs 3 INpeJHa3HauyeH IS CO3JaHHS

3aKpYUYCHHOTO II0TOKA XXUJKOCTH, oIS KaIeH OYHCTKE, BO BHEIIHEHR Kamepe 5 pe€aKTopa 12.

DopcyHKH 4 TaxKe MOTYT OBITh BBIIOJIHEHBI JIIOOOH U3BECTHOH KOHCTPYKIMHU. B KadecTne
npumepa GopcyHk 4 MOryT OBITH BBITIOJHEHBI MEXAaHHUECKUMH, 3JICKTPOMArHUTHBIMH,

IBE30JJICKTPHYCCKUMHU UIIH THAPaBINUICCKHUMHU.

BHyTpn peakropa 12 KoakcHaNbHO pacIlONIOKEH paszienuTens 9 kamep peakropa 12.
Mexny pasgenarenem 9 kxamep peakTopa 12 M BHYTpEeHHHMMH CTEHKaMH peakropa 12
pacmoyiokeHa BHEIIHAA KaMepa 5 peaktopa 12. Qopma BHEIHEH KaMeppl 5 peakrtopa 12
npenAcTaBiser coboit koHycoobpa3Hoe Teno BpamieHus. B kadecTBe mpumMepa, Ghopma BHeUIHeH
KaMephl 5 peakTopa 12 MOXeT npencTaBisaTs coboit BOpoHKy. Takas ¢dopma BHEUTHEH KaMephl 5
IIO3BOJISET 3aKPYYUBATh IIOTOK XKHUIKOCTH, [TOJUIekKAIIEH OUHCTKE, IIOCTYNAIONHA BO BHEIIHIOK
xamepy 5 peakropa 12 w3 ¢dopcyHox 4 3zaBuxpureneit 3. KoaxcuansHoe pPacONOXEHHE
pasmenurens 9 kamep peakrtopa 12 oOecrednBaeT pPaBHOE PACCTOSHHE MEXIY BHEITHHMH

CTEHKaMH pasfeiureis 9 xamep peaktopa 12 ¥ BHYTPEHHHUMHM CTEHKaMH peakTopa 12 BO BceM
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cBoboaHOM 00BeMe BHEIIHEH KaMeps! 5 peaktopa 12. 1o obecneynBaeT NOCTOAHHYIO TOMLIHHY
BUXPEBOTO [OTOKa KUIAKOCTH, MOATeKamed ouuctke. Taxum obpasom, 9T0 m03BOIAET
OCYIUECTBIIATh 3aBHXPCHUE JKHAKOCTH, MNOIEXKALIEH OYHCTKE, C MOMOINBI0 (OpcyHOK 4
3aBuxpureNel 3, co3naTh NIOCTOAHHOE JaBICHUE Ha BHYTPEHHHE CTEHKH peakropa 12. B cBorwo
0Yepeib, 3TO MO3BOJIAET CO3JATh IPAJUEHT NABICHUM BHYTPH BUXPEBOI0 OTOKA, HATIPABIEHHOTIO
OT IEHTPa BHEIHEH KaMepBI 5 K CTEHKaM peakTopa 12, B 0671aCTH KOTOPBIX TABJIEHUE BUXPEBOTO
NOTOKA JKHUIKOCTH OydeT MaKcHManbHbIM. BHYTpu pasnmenurens 9 xamep peaxrtopa 12
pacrojio’KeHa BHYTpeHHsAsA Kamepa 6 peakropa 12. B xagectBe nmpumepa BHyTpeHHssI Kamepa 6
peaktopa 12 MoXeT ObITh BBIOMHEHA LMIHHAPUYECKOH. B CBOIO ouepens, BO BHYTPEHHIOIO
Kamepy 6 peakTopa 12 yepes BeIxofHOE oTBepcTHe 10 peakropa 12 3aBeieH, mo KpaliHel Mepe,
OZIMH BO3/TyX03a00pHHUK 7, PACIIONOXKEHHBIA KOAKCHAIBHO ¢ BHYTPEHHEH Kamepoit 6 peaxTopa 12.
Bozmyxo3abopaux 7 MOxeT ObITh BBINOJNHEH OO0 HM3BECTHOM KOHCTPYKLMH. B KagecTse
IpuMeEpPa BO3AyX03a00pHHUK 7 MOXKET ObITH BBIIOJIHEH B BHJIE 110J10# TpyOKH. B ciydae cHaGxeHus
YCTPOMCTBA OYMCTKM JKMIKOCTH OT IpuMecedl Oojiee 4eM OIHHM pPeakTopoM 12, yCTpOMCTBO
CHA0XAlOT KOJIMYECTBOM BO3AYX03a00PHHKOB 7, KpaTHBIM KOJIHYECTBY peakTopos 12. Jlpyrum
BapHaHTOM peajd3alli yCTpoHcTBa, cHaOXEeHHBIM OoJiee YeM OJHUM peakTopoM 12, ssisercs
BBIITOTHEHUST BO3/yX03a0OpHHMKA 7 pa3BeTBIEHHBIM. [IpM >TOM KONHYECTBO OTBETBIIECHMIA
BO3JyX03a00pHHKa 7 BBINOJHSAIOT KPaTHBIM KOJTHYECTBY peakTopoB 12 yctpoiictBa. B xauectse
IIpUMeEpa, OTBETBIEHMs BO3AyX03aDOpHMKA 7 MOTYT OBITH BBIIOJHEHBI B BHIE NaTpyOKOB.
CrabxeHue ycTpoiicTBa BO31yx03a00pHHUKOM 7 MO3BOJISET HACKINATE KUIKOCTD, IOMIEKAILYIO
OYHCTKE, BO3YyXOM MU TIOOBIMH APYTMMH HEOOXOJUMBIMH BEIECTBAMM, KaK KHMKOCTBIO, TaK U
TBEPALIMHU BEILECTBaMU. B kauecTBe nmpumepa, cHabXeHHE yCTPOUCTBA OYHCTKU MKHMIKOCTH OT
IpUMeECEH, 110 KpalHHed Mepe, OJHHM BO31yX03ab0pHHKOM 7 MO3BOJSET BBOAUTH B KHUAKOCTS,
HOJJIEKAILYO OUHCTKE, KaTanu3arop. C NpOTHBOMONOXHEOH CTOPOHB! OT BBIXOJHOTO OTBEPCTHS
10 peaxropa 12 B kxopmyce 1 ycrTpoiicTBa BBINOJIHEHO BXOAHOE oTBepctHe 11 ycTpoiicTsa.
Bxonnoe otBepctue 11 ycrpoiicTBa, B CBOIO O4Ye€pedb, COSAMHEHO C MOJAIOIIHM HACOCOM,

KOTOpBIH He ToKa3aH s yro0cTBa.

C BHemmHe# cTOpoHBI Kopnyca 1 ycrpoiicTBa B 003acTét BBIXOJAHOTO OTBepcTus 10
peakTopa 12 pacmoioXeH OTpakaTenb §, BBIIONHEHHBIH € BO3MOXHOCTBIO IIE€pEMEICHMS.
MuHnManpHOE paccTOSHUE OT BBIXOAHOTO oTBepcTHA 10 peakTopa 12, Ha KOTOPOM pacIoNoKeH
oTpaxareis 8, coctaBisieT He MeHee (.3 BenMYHHEB! HaMeTpa BEIXOJHOTro oTBepeTus 10 peakropa
12. Ilpu aToM oTpaskaTenb 8 pacIioyIoKeH IIEPIEHANKYIIPHO K OCH CHMMETPUH BHEIIHEH KaMephl
5 peaxtopa 12. B KOHCTPYKUHH 3asBISEMOIr0 YCTPOWCTBA OYMCTKH XXHMJKOCTH OT IIpUMECEH

OTpaXKaTeJb 8 BBIITOJTHEH TAaKHM o6pa30M, YTO IJIOINaAb IIOBEPXHOCTH OTPaXarTeiad 8 IIpCBBIIAET
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iomaae BeixoaHoro orsepetust 10 peaxropa 12, mo kpaitHelt mepe, B 1.6 pasa. Otpaxarens 8
MOJXKET OBITH BBIOJMHEH 0001 M3BECTHOH KOHCTpYKUMU. B kadecTBe npumepa, oTpaxarens 8
MOJKET OBITE BBINIOJIHEH B BU/IE TUIOCKON IIMTHL. OTpaXkaTernb 8 MOXeET OBITH BBINONHEH K3 TH0O0T0
H3BECTHOIO XMMHYECKH HHEPTHOIO MaTepHaja. B KadecTBe IpuMepa Takoro Marepuana,
oTpa)kaTenb 8 MOKET OBbITh BHINONHEH U3 [TOJNUITUIICHA, HOJIUIIPOIIMIIEHa UK cTekia. [Ipu sToM
TOJIIIMHA OTpaxarens § Takoi, 4ToObI 00eCHeUnTh He0OX0IUMBIE IIPOUHOCTHBIE XapaKTEePHUCTHKH
1t 6e3nedopManuoOHHOrO CONPOTUBIEHHS MOTOKY UCXOISIIEH JKHUAKOCTH, M OIpeNersIeTcs B

COOTBETCTBHHU € UCIIOJIE3YEMBIM MAaTEPHAIOM OTPAKATEILA 8.

Kpome TOro, mo kpaiineit mepe, OmuH peakTop 12 BBIIOTHEH C BO3MOXHOCTHIO
pa3MeIeHus OCTOSIHHBIX MarHuTOB WX 3J€KTPOMArHUTOB C LIENBIO JOTONHUTEIBHON OUUCTKY

KUJIKOCTHU OT IIPUMECEH.

Pa3ﬂeJIHTeJ'IB 9 KaME€p peaxKTopa 12 Tak)e BBIIOJHEH ¢ BO3MOXKHOCTBHIO PasMEIICHHUA
IIOCTOSHHBIX MArdHuTOB WA 3JIEKTPOMArHUTOB C LCJIBIO JOMONHHUTENFHOM OUHCTKH JKHIKOCTH OT

[IpAMeceH.

Kpome Toro, ajs yCKOpEHUS ITPOIECCOB 3IEKTPONHTHYECKOH UCCONMAIINY M HOHU3ALINY,
peaktop 12 BBRIIONHEH € BO3MOXKHOCTHIO pa3MEILIEHHS pa3IMUHBIX YCTpOoHCTB. B kauectse
IIpUMepa TaKuX YCTPOHCTB MOTYT OBITh HCII0JIB30BaHEL YIBTPa3BYKOBOI M3IydaTelb, ¢ 00paTHOH
CBS3BIO, YCHJIMBAIONIMH CTOSMME YJIBTPa3BYKOBBIE BOJIHBL, oOpasyloiiuecs B TOPOMAAIBEHOM
[I0TOKE KUAKOCTH BO BHEIIHEH kKamepe 5 peaktopa 12. J[pyruMm BapHaHTOM TakHUX YCTPOUCTB
MOTYT OBITH 3JICKTp‘OI[LI, IpeAHa3HaYeHHbIE Ul BO3JEHCTBUS BBICOKOBOJIBTHEIM 3JIEKTPHYECKUM

paspaaoM Ha XKHIKOCTE.

Ha ocHoBe 3asBisseMOro YCTpOﬁCTBa OYHUCTKH XKHIKOCTH OT anMeceﬁ MOTYT OBITH

peaIn30BaHbl CUCTEMBI BONOIIOATIOTOBKH, BOOOOYHCTKH, O6€338.pa)KI/IBaHHH, OIIPCCHCHUS BOOBL.

OnucanHbIE B TEKCTE JAaHHOW 3asBKM BapHAHTHl PEATH3AIHMU YCTPOHCTBA HE SBILIFOTCS
€AMHCTBEHHO BO3MOMKHBIMH W TIPHBEIEHBI C ILENbI0 Hamboliee HAaTJLITHOTO PACKPHITHS CYTH

n300peTeHusl.
HonpoOnoe omicanne nzo0peTeHNs B 4ACTH C0C00a OYHCTKH KHAKOCTH OT NpUMecei

C moMOmIBIO OIHCAHHOTO yCTpOfICTBa pCaAIU3yIoT CIoco0 OYHCTKH KUAOAKOCTH OT

npuMeceit.

XuzaxocTs, MOANEXKAINYI0 OYMUCTKE, IOMAIOT B YCTPOHCTBO OYUCTKHU JKUAKOCTH OT
npuMecell yepes BXOIHOE oTBepcTHE 11 yCTpoifcTBa ¢ IOMOIIBIO IIOAIOMEro Hacoca. I10ToK

JKUIKOCTH, IOIJICXKANIeH OYHCTKE, COrIacHO dur. 1, nonafgacT B HAPYXHYIO KaMEpy 2
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ycTpolcrBa. 3aTeM, HMOTOK SKHJKOCTH, IMOJUIEXKAINEH OYMCTKE, YCTPEMIIIETCS BO BHELIHIOKO
KaMmepy 5 peaktopa 12 depe3 dopcyHkH 4 3aBuxpuTened 3, OCH KOTOPBIX HAlpaBICHBI IO

KacaTelIbHOM K paiuycy BHEIIHEH kamepsl 5 peaktopa 12 (Dur. 2).

ITockonpky BHEIIHsAA KaMepa 5 peaxkrtopa 12 mMeer koHycoobpasHyio ¢opmy Tena
BpallleHus, BBINOJHEHHYIO, B KayeCTBE IpUMeEpa, B BHAC BOPOHKH, JKHAKOCTH, [OJIexalnas
OYMCTKE, 3aKPYYHBACTCS IIPH COIIPUKOCHOBEHUM CO CTEHKaMH BHEIHEH Kamephl 5 peakropa 12 u
cTpysMH comnen QopcyHOK 4 3aBuxpuTenel 3 ¢ 00pa3oBaHHEM BHUXPEBOTO IIOTOKA XKMIAKOCTH,
nozuexarnei oguctke. IIpu 5ToM B IIeHTpe BHXPEBOIO HOTOKA XKUAKOCTH, IIOUIEXKAIIEH OYUCTKE,
obpasyerca 00jacTh IOHM)KEHHOTO nAaBieHHs. OJHOBPEMEHHO C 3THM, BHXPEBOM IIOTOK
KHKOCTH, TIOJUIeKaliell ouncTKe, B3auMoeiicTByeT ¢ pazaenuTeneM 9 kamep peakrtopa 12. B
pe3yJNIbTaTe, IPOU3BOST pa3/Ic/ieHHe ITOT0 BUXPEBOTO IIOTOKA XXHUAKOCTH, TTOIJIeXkKAIIEeNH OUUCTKE,

Ha ABC HacCTH.

Ilepas yacTb BUXPEBOTO IIOTOKA XKUKOCTH, IOJIEKAINESH OUUCTKE, TIOKU/IAET BHEIIHIOK
Kamepy 5 peaxrtopa 12 uepe3 BeIxogHoe orBepctde 10 peaktopa 12, e HPOHCXOMUT €ro

CTOJIKHOBCHHE C OTpaXaTelicM 8.

Bropas wacTe BHXPEBOrO IOTOKa >KHIAKOCTH, HOJIC)KAIICH OUMCTKE, YCTpeMIsIieTcs B
00J1aCTh OHIKEHHOTO JTaBJICHHSI, B KOTOPOH PAaCHONIOXKEH pa3/ieuTeNs 9 kamep peakropa 12, a,
CJIEZI0OBATENBHO, U BHYTPEHHAA Kamepa 6 peaktopa 12. Takum o6pazom, BTOpas 4acTh BUXPEBOTO
IIOTOKA JKUIKOCTH, MOMJIEXKAIIEH OUUCTKE, BTSITUBACTCS BO BHYTPEHHIOW Kamepy 6 peakropa 12.
3aTeM, BTOpas 4acTh BHXPEBOIO IIOTOKA JKHJKOCTH, IOIEKAlIell OWHMCTKe, MPOXOHUT depe3
BHYTPEHHIOIO Kamepy 6 peaktopa 12 u ronagaeT BO BHEITHIOIO Kamepy 5 peaktopa 12. ITpu atom
IIPOMCXOJUT €ro CMENIMBaHHUS C MOTOKOM JKMAKOCTH, IOCTYIIAIOIIMM M3 comesl (GopcyHok 4

3apuxpurenei 3, c 06pazoBaHHEM TOPOUAATHHOTO HOTOKA JKHIKOCTH.

[Tockonbky Bo3nyx03a00pHUK 7 3aBe/IcH BO BHYTPEHHIO Kamepy 6 peaktopa 12, oquH u3
€ro KOHIIOB TakXKe pacmoyokeH B OOJIACTH NOHMXEHHOIO [aBl€HHs, BO3HHKAMOUIEH B
[EHTPaIbHONX YacTH BHUXPEBOTO NOTOKA XHUAKOCTH, mojiexaineil ounctke. COOTBETCTBEHHO,
TaKoe€ pacHoOJOXKEHME BO3IMyX03a0OpHUKA 7, MO3BOJIET HACBHILEATH XKHUAKOCTH BO3AYXOM HJIH

TEOOBIMU JPYTHIMHU BEIIECTBAMHU.

TaxuMm O6p830M, B BHXPCBOM IIOTOKEC XHUIKOCTH, 6J1aro;[ap51 PIHCpI.[HOHHOfI CHJIE,
TIPOHCXOOUT PACCIIOCHUE XXUAKOCTH H PACTBOPECHHBIX B Heilt HpHMCCCfI, COrJiaCHO MOJICKYJIAPHBIM
WIH KJIacTEpHBIM MaccaM XHUAKOCTH H anMeceﬁ, PAaCTBOPCHHBIX B HEll. TaK)Ke, BO3HHUKACT
TpagucHT JaBIICHUI: B HNEHTPE BUXPEBOI'O ITIOTOKA XXHUIAKOCTH O6pa3yeTCSI 00J1acTh IIOHMKEHHOTO
HNAaBJICHUA, 4 Ha BHCHIHEM KOHTYPE BHXPEBOIO IIOTOKa — 00J1acTh MOBBIIEHHOTO JABIICHHS.
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CoBMECTHO C IpaguEeHTOM [aBJICHHH BO3HHUKAET TEMIICPATYPHBIH TPATHeHT B HANpaBiCHUH OT
LEHTPa BHUXPEBOI0 IOTOKA XXHJIKOCTH K €ro BHEIIHEMY KOHTypy. [Ipm 3tom XonomHas 30HA
(oOnacTe IMOHM)KEHHBIX TEMIIEPATyp) TAKXKE pacliofiaraeTCsi B IEHTPE BHXPEBOTO IOTOKA B
YCIIOBHSX 3aMKHYTOM TEPMOJUHAMHYECKOH CHCTEMBI, TO €CTh, IPU OTCYTCTBHH NOCTYILIEHHS
HU3KONOTEHUUAJILHON 3HEPTUM M3 OKpYXarolued cpensl. ECIM ke LEHTp BUXPEBOro MOTOKa
KHIKOCTH coofIIaeTcs ¢ OKpyXXaromied cpemoil, TO MPOMCXOAUT NOIJIOMIEHHE YacTH SHEPTHH

OKPY>KaIOILEH Ccpesibl U IEPEHOC ee K BHEHTHEMY KOHTYPY BHXPEBOIO IIOTOKA XKUIKOCTH.

C mnomompio GOpcyHOK 4 pErynHpYIOT CKOPOCTh BHXPEBOTO ITOTOKA IKHIKOCTH,
nojuiexame ouncrke. COOTBETCTBEHHO, 3TO MO3BOJISIET PETYIMPOBATh BEJIMUYMHY TpajueHTa
JaBJICHUH ¥ TeMIepaTypHOro rpaguenTa. ClexoBaTebHO, 9TO TO3BONIAET PETyIMPOBATh IPOLECT
pacCiOeHUs XUAKOCTH M pPacTBOPEHHBIX B Hell mMpuUMeceHd, a 3HAYUT, [OJIyYaTh OUHMIICHHYIO

YKMJIKOCTB C 33[JaHHOM KOHIEHTpauueH npumeceil B Heil.

HpI/I 3TOM BBICOKaA CKOPOCTH BHXPEBOI'0 IIOTOKA IIO3BOJLIET IIPOBOAUTE OYHCTKY

JKUJIKOCTH B MAJIOM 00BEME.

Bropoil 0cO0EHHOCTBIO 3asBIAEMOI0 YCTPOUCTBA K H300PETEHHS B LIETOM SBISETCS TOT
¢axT, YTO OTpaxkaTenb § BHICTYNACT NPENSTCTBHEM, IIPH CTOJKHOBEHHH C KOTOPBIM, TaK e
IIPOMCXOAUT pa3/ieleHue XKUAKOCTH U OoJiee TSIKENbIX WM JIETKUX npuMeceit. OIHOBPEMEHHO ¢
3THUM, [IPU CTOJIKHOBEHHH BTOPOH YaCTH BUXPEBOrO ITOTOKA YKH/IKOCTH, ITOAJIEKAIIEH OUHCTKE, C
OTpa)kaTeJleM § 4acTh KMHETHYECKOH SHEPTHHU IBMKEHUS XUIKOCTH MIEPEXOUT B IPYIyIo hopMy,
B TOM YHKCJI€, Ha YPOBEHH MEXMOJIEKYIIIPHBIX U BHYTPHUAACPHBIX B3aUMOACHCTBHI ¢ MOSBICHHEM

addexTa yrapHOH HOHA3AIKH.

BHyTpu peaxtopa 12, a *MEHHO, BO BHEIIHEH KaMepe 5 ¥ BHYTpPEeHHEH Kamepe 6 peakrtopa
12 oIHOBpEMEHHO CYyLIECTBYET OOJNBINOE KOJHYECTBO MOTOKOB XXHUAKOCTH, HMEIOUINX Pa3HYIO
CKOpPOCTE. CTONKHOBEHHE STHX TIOTOKOM HpUBOIUT K 0O6pa30oBaHUIO MUKPOBUXPEH, CIIOCOGCTBYS
NEPEMEIIMBAHUIO JXUAKOCTH. DTO, B CBOIO OUEPEb, IIO3BONISET PACTBOPATH BEIIECTBA B CIIyYAE UX
BBEJCHHS 4epe3, 110 KpalHeH Mepe, OOWH BO3AyX03a0OpHUK 7, 3aBEJCHHBIN BO BHYTPEHHIOIO
Kamepy 6 peakropa 12. B uacTHOCTH, 5TO TO3BOJISET BBOAUTH B KHIKOCTh, ITOIEIKAIIYIO OUHCTKE,
KaTau3aTop, CIIOCOOCTBYIOIIHH BBIBEICHHIO 13 XKUAKOCTH ITpuMeceit. DTo HeoOX0[iMO B CITydae,
KOTI'Jla IPUMECH SABIIAETCS IETKOPAaCTBOPUMOM B XKUJKOCTH, ¥ HE BBIBOJUTCA B MPOIIECCE OYHCTKU
B OTCYTCTBMHM Karanusaropa. IIpumepamu Takux mpumeceid MOryT OBITH JIETKO pacTBOPHUMBIC B
BOJIE COJIA MY META/UIOPraHUYECKUe KOMIUIEKChl. KaTtanu3arop mo3BosseT NepeBeCTH IPUMECH

B HCPACTBOPHUMYHO (bOpMy " YOQUINUTD U3 XXUAKOCTH B IIPOLECCe OUHCTKH.
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Cam ¢axT HanuuMs B KMAKOCTH OONBLIOTO KOIHYECTBA MUKDOBMXPEH IPHBOAUT K
06pa3zoBaHuIO OOJIBIIOrO KOJMYECTRA JIOKATBHEBIX 001aCTeN HOHMKEHHOTO JaBIEHHS B KUIKOCTH,
KOTOPEIE B CBOIO OYepenb NMOpoXknaioT 3(pdexT kaButauuu. [lox BosneiicTBHEM HMEpEMEHHOTO
MECTHOTO J[@BJICHMS JKMAKOCTH, B BUXPEBOM IIOTOKE, IY3BIPBKH PE3KO CXHMMAIOTCS K
PaCIIUPAIOTCS, COOTBETCTBEHHO M TEMIIEPATYpa ra3a BHYTPH ILy3bIPHKOB KONEOIETCS B MIHPOKUX
IIpeJieNax, ¥ MOXeT JOCTUIaTh HECKOIBKHX COT I'palyCoB 110 IEIbCHIO, BILIOTH 10 1500°C. Kpome
TOr0, B pPaCTBOPEHHBEIX B BOAE rasax COJEPKHUTCA OoJbIle KHCIOpOAa B IPOLEHTHOM
COOTHOILUEHHH, YeM B BO3JIYyX€, U IIO3TOMY, I'a3bl B Iy3bIpbKaX, 00pa3oBaBIIMXCSA B PE3YJIbTATE
KaBUTALUH, SIBIAIOTCI XUMHUYECKU O0ee arpecCHBHBIMH, 4eM aTMOCchepHBIi BO3AyX. DTO CO3aeT
JOTIOTHATENBHYIO BO3MOXXHOCTb OKHCIIEHHSI B TOM YMCIE, MHEPTHBIX MATEPHANOB, 4 TaKKe

00e33apaXXiBaHus OUHIAEMOM KU IKOCTH.

W3BeCTHO, YTO B XUAKOCTH, COAEPKAINEH PACTBOPHMBIE IPUMECH, IPUMECHBIE BEIIECTBA
HaxozsATCA B HOHHOH QopMe. JIBuKEHHE XKUAKOCTH, COJlepiKalieil HOHbI, ¢ BBICOKOH CKOPOCTHIO
NPUBOJUT K 00pa3OBaHHUIO IIENOTO Psifia 3BYKOBBIX, SJIEKTPOMATHUTHBIX U paauoBosiH. Kpome
TOTO, IPH CTOJIKHOBEHHM C OTpaxkaTeneM 8 Tak )K€ BOZHHMKAIOT Pa3IHYHBIE BOJHEIL, a TAKKe
JOIOJHUTEIBHBIM HCTOYHHKOM BOJH CIIY)XHT BO3HHKAIOIIHME B BUXPEBOM TMOTOKE IIY3BLIPHKH
KauTaluy. TakuM 00pa3oM, BBIIOJHEHHME OTpaKaTeNs C BO3MOXHOCTBIO IEpeMelICHHUS
II03BOJIIET peaM30BaTh TAKKUE ONOXKEHUS OTpaKaTeNs 8, IPH KOTOPBIX MOIYUAIOT HEOOXOTUMEIA
PEXHMM HAOKEHUS BONH. B kadecTBe IpuMepa pealy3allid BO3MOXKHOTO PEXHMa HAJOXKEHUS
BOJH, MOIyT OBITh MOIYYEHBI pPEXMMBI HAJOXKEHHS BOJNH C peanusaimed 3ddexTon
uHTEphepenHuy, mubpakuuy, a Taoke 3¢¢exra pe3oHaHca, cTosueld BOJHBI Wiu 3ddexTa
OJTHOBPEMEHHOTIO pE30HaHCa M CTOS4YeH YNbTPa3ByKOBOM BonHbL. CTOos4as yJIbTpa3ByKOBas
BOJIHA, B CBOXO O4€pPe/ib, B (hase paspexeHus Takke co31aéT B XKUIKOCTH 00JaCTh MOHMKEHHOTO
JABIEHUS, KOTOpPOE MPUBOAUT K JIOKAIBHOMY Da3pbiBy JKHAKOCTH ¥  00pa30BaHHIO

KaBATAallMOHHOTI'O IIy3bIPHKa.

B xaudecTBe XmakocTH, HmoIeXamleil OYHUCTKE, MOXET ObITh HCIOIb30BaHa Jrodas
H3BECTHAS XUAKOCTD C BLICOKOM TEKYUECTHIO, HAlIPUMED, IPUPOIHAS, ApTE3NAaHCKasd M MOPCKAs

BoJa, I CTOYHBIC BOJBL.

B sToM ciyyae Bo BHeIHEH kamepe 5 peakTopa 12 IPOHMCXOAWT WOHHU3AIUS BOMBI C
obpasoBaumeM uoHoB OH™ m H'. OmHOBpeMEHHO ¢ OTHM, PEAKIHH DIEKTPONHTHYECKOH
JCCOLUAIIMY, TPOTEKAIEN! B JKHUAKOCTH, CMEINAIOTCS B CTOPOHY 00pa3oBaHHs HOHOB. B
BUXPEBOM IIOTOKEe M3 MOHOB OH™ mpoTekaeT peaxiusi oOpa3oBaHUS CBOOOTHOTO KHUCIOpOAa

COrjiaCHO CHCI[YIOHIGfI CXEME pCaKkliuu ¢ 06pa3OBaHI/I€M CBOOOIHBIX paguKaioB KHCIOpOJa.
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20H™ - H,0 + O

Cpobonnsie paduKalbl KHCJIOPOAAa AaKTHBHO pPEarupyrT €O BCECMH METalllaMH H
OpraHuYcCKUMH COCOUHCHUAMH, o6pa3y51 OKCHBI MOJ'ICKYJISIpHOI‘;I CTCIICHU JUCIICPCHOCTH. HpI/I
BBICOKIX CKOPOCTAX NEPCMEIIUBAHNA aKTHBHO IIPOUCXOOUT I/IOHOOGMCH, B pC3YJIbTATC KOTOPOTI'o
NNPOUCXOOHUT o6pa3013aHne COCHUHEHNHA CIIa60p8.CTBOpI/IMBIX " HECPACTBOPHMEBIX B BOJIC. Taxum
o6pa30M, HOCTHUTACTCA IIOJIYUCHHUC OUHIIECHHOH XHIKOCTH ¢ HU3KHM HJIH 3aJaHHBIM COIEPIKAHNEM
HpHMCCCfI. KpOMe TOI'0, HAJIMYHUC CBOGO,IIHBIX PalydKaJIOB KHCJIOPOAa B BOJC IHTO3BOJCT JOCTHYD

ee obe33apaKuBaHus.

B ciydae crabxenus, 1o kpaifHeil Mepe, onHOro peakropa 12 wim pasmenutens 9 kamep
peakTopa 12 MOCTOSHHBIMU WJIM 3JIEKTPOMAarHUTaMH B BUXPEBOM IIOTOKE JKHIKOCTH BO3HHKAET
9NEKTPUUYECKHH TOK, BEI3BaHHBIN [IEpeMelleHeM HOHOB B Hel. DT0, B CBOIO OYepeb, IPHBOIUT
K IIepepaclpelieICHAI0 KOHIICHTPalUK IIOJIOKUTENIBHBIX U OTpUILIaTeNbHBIX MOHOB. Co3nanue
JOKaJIBHOIO YBEJIMYEHHs KOHIEHTpAllM¥ HOHOB pa3HOr0 3Haka B OrPaHUYeHHOM O0BEME
KHUJIKOCTH IPHUBOAUT OOPA30BAHUIO TOHKOIMCIEPCHOM KpHCTALTHUECKOH ¢a3bl mpumecedl u

HOCTIeNYIOMER KPUCTAIUIA3ALUH CONEH KECTKOCTH.

OmnucaHHBIE B TEKCTE JAHHON 3as3BKH BapuaHThbl peaiM3allil IIOCICAOBATCILHOCTH
JIEUCTBHI B CIIOCO0E HE ABJIAIOTCS CAHMHCTBCHHO BO3MOXXHBIMH A NIPUBCACHBI C LICIIBIO Hanbosee

HarJsAHOTO PAaCKPBITHS CYTH H300pETEHUSI.

3aspiseMoe H306peTCHHe ABJIACTCA TCXHOJOTHYHBIM H IIPOCTHIM B HCIIOJB30BaHHH H

H3rOTOBJICHHH.
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1.

®opmyaa

YCTPOfICTBO OYHMCTKH JMXUAKOCTH OT anMeceﬁ, BKUIFOYAOOIEE KOPIIyC € BXOJAHBIM

OTBEPCTHEM, DPACIOJIOKEHHBIM BHYTPH HETO, IO KpahHEH Mepe, ONHHM DPEaKTOpOM ¢

BBIXOAHBIM OTBCPCTHEM,

10.

BHYTPH peaKkTopa KOaKCHalbHO PACIIONIOKEH pa3lesIuTeNb, KOTOPhIH JIENUT CBOOOIHBIN
o0peM BHYTPH peakTopa Ha cooOIjaromuecss MexXay co0olf BHEIIHIOK KaMepy H

BHYTPCHHIOIO KaMCpy, CTCHKH PEaKTOopa CcHaOKEHBI 3aBUXPUTCIIAIMUA,

BOKPYI peakTOopa pacIiOJIOKEHa Hapy»KHas KaMmepa YCIpOHCTBa, cooOmIaromascs ¢

BHEIITHEH KaMepoﬁ PeaKTOopa 4€PE3 3aBUXPHUTECIIH,

IIpy 5TOM K BHYTpeHHeH KaMmepe peakTopa NOJABENCH, IO KpaHHedl Mepe, OIuH

BO3[yX03a00PHUK, a CO CTOPOHBI BEIXOJHOTO OTBEPCTHS PeaKTOPa BHIIOIHEH OTPaXaTeb.

YCTpORCTBO OYMCTKM JKHAKOCTH OT IpuMeced mo m. 1, oTinmyaromieecss TeM, 4TO
3aBUXPUTENN CHaAOXEHB! (QOpCYHKaMH, HallpaBIeHHBIMH II0 KacaTelbHOM K pazuycy
BHEIIHEH KaMephl peakTopa.

YCTpoHCTBO OUHCTKU XUJIKOCTH OT IpuUMecel 1o 1. 1, oTnuyaromeecs TeM, YTO BHEITHAL
KaMepa peakTopa BBIIOTHEHa B (popMe KOHYCO0Opa3HOIO Tejia BPAIleHHUS.

VeTpolicTBO OUMCTKH JKUAKOCTH OT IpuMeceil mo m. 1, oTimuaromieecss TeM, 4YTO
OTpaXKaTelb BBITOJIHEH C BO3MOXHOCTHIO IEPEMEIIICHUS.

YcTpoicTBO OYHCTKM JXUAKOCTH OT IpuMeced 1o . 1, ominyaromeecs TeM, 9T0 KOpIyc
cHabXeH, 10 KpallHeH Mepe, OJIHUM MarHUTOM.

Y CTpoHCTBO 0UMCTKY JKHUAKOCTU OT MpuMeceit o 0. 1, oTyinyaronieecss TeM, 4TO peaKTop
cHaOXeH, 110 KpallHe# Mepe, O/THUM MarHuTOM.

YCTpoHCTBO OUHCTKH XXUIKOCTH OT IpuMeceit no 1. 1, oTnruyaromeecs TeM, 9TO PeaKTop
U KopIyc cHabXeHbl, 110 KpaliHell Mepe, IByMsl MarHUTaMH.

YeTpoHCcTBO OUMCTKY )KUAKOCTH OT MpuMecei 1o 1. 1, oTinyaromeecs TeM, 9TO PEakTop
cHa0KeH yIbTPasBYKOBEIM H3J1y4aTeTIeM.

YCTPORCTBO OYHCTKH XHUIKOCTH OT IPUMECEH ITo IT. 1, OTIIMYAIoeecs TeM, YTO PeakTop
cHa0>XeH, N0 KpaitHel Mepe, OJTHOH ITapo¥ 3IeKTPOIOB.

Crioco® OUHMCTKU JKHAKOCTH OT IpHUMecel, 3aKIOYaroIMHCI B TOM, YTO B YCTPOMCTBO
OYHCTKH KHUJKOCTH OT IpUMecel uepe3 BXOJHOE OTBEPCTUE KOPILyca B HApYKHYIO KaMepy
KOpIIyca IOAatoT )XUAKOCTh, C ITIOMOIIBIO 3aBUXPUTENEH OpraHu3yioT BO BHEIUHEH KaMepe

PEaKTOpa BHXpeBOﬁ INOTOK XHIAKOCTH C CO3AdHUCM 00J1aCTH MOHMKEHHOTO OaBJICHHA B €10
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11.

12.

13.

14.

15.

16.

IEHTPAIbHOM YacTy, 3aTeM PaseNAIOT BUXPEBOM IOTOK Ha JBE YaCTH, OHY H3 KOTOPHIX
HanpaBJiH}oT Hepe3 BBIXOTHOE OTBEPCTHE K OTPAXKATENIO, & BTOPYIO YaCTh HATPABIISIOT BO
BHYTPEHHIOIO KaMepy PeakTopa ¢ CO3NaHuEM TOPOMIANBHOIO IOTOKA IPH CTOJKHOBEHHN
€ro C IIOTOKOM HUAKOCTH OT (GOPCYHOK 3aBUXPUTENEH.

Crioco6 OYMCTKH XKHMAKOCTH OT pHuMeceii 1o 1. 10, oTanyaromuiics TeM, YTo OpH Iofade
4acTH BHXPEBOTO IIOTOKA >XHUAKOCTH BO BHYTPEHHIOIO KaMEpPy pPeakTopa KHUIKOCTh
HaCBIIAIOT BO3IYXOM C IIOMOILBIO BO31yX03aDOpHUKA. .

Crocol 04MCTKH KHAKOCTH OT IpuMecei o 1. 10, oTnuuaroruiics Tem, 9To Ipy Iofade
9acTd BUXPEBOTO MOTOKA KHUAKOCTH BO BHYTPEHHIOI KaMepy peakTopa B KHIKOCTb
BBOJIST KaTalKM3aTOP ¢ IOMOIIBIO BO3AYyX03a00pHHUKA.

Crocob 0YMCTKH KHOKOCTH OT mpuMeceil mo n. 10, ormimuaromuiica Tem, YTO TpH
OpraHu3aliy BHXPEBOTO IIOTOKA XXHIKOCTH BO BHEMIHEH KaMepe peakTopa KHIAKOCTb
TIOIBEPraroT BO3AECHCTBHIO, 10 KpaiHel Mepe, 0IHOT0 MarHMTHOTO II0JIS.

Crioco6 0YMCTKH KHAKOCTH OT IpHMeceH 1o 1. 10, OTMuaromuiics Tem, 9To IpH Hogade
KHUJKOCTH B HApYXHYK) KaMepy KOpIyca XUIKOCTb ITOABEPraroT BO3AEHCTBHIO, 10
KpaiHell Mepe, OJHOTO MarHUTHOTO IIOJIS.

Croco6 OYMCTKH >XKMAKOCTH OT npuMecedl mo m. 10, oTiuuarommiics TeM, 4To mpH
OpraHu3aliy BUXPEBOTO IIOTOKA JXMIKOCTH BO BHEMIHEH KaMepe peakTopa KHIAKOCTh
NOABEPraroT BO3AEHCTBHIO BHICOKOBOIBTHOTO NEKTPUUECKOTO paspsa.

Crnoco6 ouMCTKH KUAKOCTH OT mpuMeceil mo m. 10, OTAMYAIOLHitCA TEM, 4TO IpHU
OpraHu3aliKi BUXPEBOTO MOTOKA >KMIKOCTH BO BHEMIHEH KaMepe peakTopa XHAKOCTh

TIOJABEPTa0T BO3JICHCTBHIO AYTOBOI'O paspsana.
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