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BemecTB. OCHOBHBIE 3JIEMEHTHI CHCTEMBI BKJIIOYAIOT KaMepy C BIYCKHBIM OTBEPCTHEM U BBITYCKHBIM
OTBEPCTUEM, PEAHAZHAYCHHBIMU JUIs IIOAA4YM IOCTYMAIOIIEr0 BO3yXa B KAMEPY U OTBOJA BBIXOJSAILIEIO
BO3QyXa M3 KaMepbl, II0 MEHBIICH Mepe OAHy Koia0y C MCTOYHHKOM Y®-H3mydeHus/Iamiry
YABTPa(HOJIETOBOTO W3JIyYCHMs; MO MEHBIIEH Mepe OfHYy Mapy MarHUTHBIX KOJEL; W KapKacHYIO
KOHCTPYKIIMIO, TIPEJHa3HAYESHHYIO ISl pa3MelleH sl 0 HeHTpy o0beMa KaMepbl OT BepXHEH 4acTu JI0
HIOKHEH YacTH BOKPYT LEHTPAIIbHOM ITPOMOJIBHONM OCH KaMephl, IPU JTOM KapKacHas KOHCTPYKIHS
BKJIIOYAET BHYTPEHHEE MPOCTPAHCTBO, MPEIHA3HAYEHHOE Ul pa3MEIlEHUs B HEM IO MEHbLIEH Mepe
OIHOW KOJIOBI C MCTOYHMKOM Y®D-n3iaydeHHs/namnbl yasTpadUoNIETOBOrO M3Iy4YeHHS W 10 MEHBIIEH
Mepe OFHOW Maphl KPEMEKHBIX MNIEMEHTOB I YIEpKaHUSA 1I0 MEHBIIEH Mepe OIHOMN Mapbl MAaTHUTHBIX
KOJIEI] BOKPYT 10 MEHBIIIEH Mepe OJJHOH KOJIOBI C HICTOUHUKOM Y D-H3TydeHHs/TaMIIbl YIBTPpadHuOIEeTOBOTO
W3JIyYeHUs, TIPX DTOM YCTPOMCTBO Uil OYMCTKH BOJABI MMEET KOHIEHTPUYECKYI0 KOH(UIypaluio,
MIPEAHA3HAYCHHYI0 MHHHUMH3UPOBATh BO3MYIIEHHE NPOQUIS M pPACIpeneleHUs] IMOCTYMAIOMIEro u
BBIXOZAIIETO BO3AyXa, IMPH 3TOM IO MEHBIIEW Mepe OfHAa Mapa MAarHUTHBIX KOJEILl PaclOJIOKEeHa
[apajuieIbHO OTHOCUTENIBHO Jpyr Apyra U IpeJHa3HaueHa WHIYLHUPOBATbH KPyrOBOE MAarHUTHOE IIOJIE
C MaKCHMaJbHBIM MAarHUTHBIM TOTOKOM, BO3JAEHCTBYIOIIMM HAa MOJIEKYJBI B MOTOKE MOCTYMAIOMIETO U
BBIXOJAIIIETO BO3AYXA.
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CUCTEMA OYUCTKH BO/1bl

00J1a¢THL TEXHUKH, K KOTOPOH OTHOCHTCS H300peTeHue

Hacrosimee m3o0peTeHne OTHOCHTCS K CHUCTeMaM JJisi Oe3peareHTHOW OYMCTKU BOIBI U, B
YaCTHOCTH, K YCTPOMCTBAM MU armaparaM, B KOTOPBIX HCIIOJIB3YETCS MPUHIMUIT MpeoOpa3oBaHUs
atMoc(epHOro BO3AyXa B PaJUKAJIM30BAHHBIA Ta3000pa3HbIA  KHUCIOPON, KOTOPBIA 3aTeM

HUCIIOJIB3YECTCA AJisA Heﬂeﬁ OYHCTKHU BOJBI.

IpeanochbLIKN K CO3AAHHIO H300PeTEeHHUS

OuncTka BOIBI SBJIAETCS HACYIHOW HEOOXOAMMOCTBIO BBUJY IMOCTOSIHHOTO 3arpsi3HEHMs
BOIbl U TNOTPEOHOCTH OCYLIECTBIEHHUsS IUTHEBOIO BONOCHAOKEHHs. JIJii OUYMCTKH  BOZBI
NpEeNJIaraloTCsl pasMyHble CIOCOOBI - KaK XMMHUYECKHe, TaKk M Hexumudeckue. Uro kacaercs
NPUMEHEHHS HEXUMHYECKHX CIIOCOOOB, YCTPOMCTBO M CHCTEMbl HM3BECTHOIO YPOBHSI TEXHUKH,
PacKpBITbIE B HACTOSILIEM AOKYMEHTE, BKJIKOYAIOT JUIIb YaCTUYHBIE ACTIEKThI MOJAEIN KaMephl IS
OYHCTKH BOABI M COOTBETCTBYIOIIME (YHKLHMOHAIBHBIE BO3MOXKHOCTH IIyT€M MOJYYEHHs
OYMILAOLIETrO aKTUBHOIO ra3a Wi Bo3ayxa. Mcxons u3 3Toro, BO BCEX CUCTEMAaX U3BECTHOIO YPOBHS
TEXHUKH KOMIIOHEHTbl CHUCTEM, BKJIIOYAIOUINE MCTOYHUKU YJIbTPA(QUOIETOBOrO H3JIyUYESHHUS,
UCTOYHUKHM T€HEPHPOBAHUS MATHUTHOIO TOJSI M TPyOONMpPOBOABI Ui MOJAYM MOTOKA BO3AyXa B
KaMmepy, MaKCUMaJIbHO Pa3HECEHBI C LIEJBI0 JOCTHXKEHHUS] MAKCUMAJIBHOIO K.IL.JA. U ONTUMAJIbHBIX
xapakrepuctuk. s npumepa B marente CIIIA Ne 4655933, Beimannom Johnson, ¢peppoMarHuTHbIE
3JIEMEHTBI, UHAYLMPYIOLUE MArHUTHBbIE IOJIsA, CO3AAOLIME MATHUTHBIM MOTOK BHYTPU KaMepsl,
yepe3 KOTOPYK) HArHeTaroT IOTOK BO3/yXd, pa3MEIleHbl CHAPYXXU WJIM IO yIVIaM KaMepsl,
NPEATNOIOKUTENIBHO € LENbI0 NMPEeJOTBPAINEHHs JIF000r0 HEXEIATeNbHOrO BO3MYIIEHHUsS! ITOTOKA
aTMOC(EepHOro BO3yXa, MOCTYIAOIIEr0 BO BIYCKHOE OTBEPCTHE U BBIXOMSLIETO U3 BBIMYCKHOTO
OTBEPCTHUsI NaHHOW KaMepbl, YTO NPUBOAMUT K CHIDKEHHUIO MPOU3BOAUTENBHOCTU YCTpONCTBAa. B
pe3yJjbTare STOr0 B CXOOHBIX BapHAHTaX OCYILIECTBIEHHs, PACKPBITBIX B mareHTe Johnson,
B3aUMOJIEHICTBHE MEXIy MOJIEKYJaMH aTMOC(pepHOro BO3AyXa M MATHUTHBIM  TOJIEM,
UHIYIHPYEMBbIM (EpPPOMATHUTHBIMH CTEPKHSAMHU B PACKPBITBIX KOH(QUIYpauusX, OrPaHUYEHO
IMaMETPOM BO3IYINHOW KaMepbl M €€ TreoMeTpuueckor (opmoil. VYkasaHHble mMapaMeTpsl
PAaCCYUTAHBI C YYETOM Pa3IMYHBIX (PAKTOPOB, BKIFOYAIIUX TPEOYEMYIO MPOU3BOAUTEIBHOCTD I10
BO3[lyXy M CKOPOCTb OUMCTKM BOAbl. K coxaneHuro, Takue NpUBUIIA pPacueTa U KOHCTPYKTHBHOE
VCIIOJIHEHNE HE MPEy CMAaTPUBAIOT AOCTATOYHBIX BO3SMOKHOCTEH U HE MPEAOCTABIISAIOT JOCTATOYHON
CTENEeHU CBOOOBI U CIIELUAIUCTOB B JAHHOH OOJNACTH TEXHHKH B IUIAHE NMPOEKTUPOBAHUSA U
CO3MaHUsI  BBICOKOA((EKTUBHOIO  yCTPOWCTBA, ONTHMH3HPOBAHHOTO B  COOTBETCTBHH C

Tpe6OBaHI/I$[MI/I OMPEACIICHHBIX obnacreit NMPUMEHCHUA U COOTBETCTBYIOUICTO HYXKIAaM 3aKa3dHuKa.
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ITonobubiM obpaszom B mareHte CIIIA Ne 9321655, BoimanHom Kolstad et al, packpsBaroTcs
AQHAJIOTMYHBIE CIIOCO0 U YCTPOUCTBO, OAHAKO C YIYYIICHHBIMU PaOOYNMH XapaKTePUCTHKAMU BBUAY
WCTIOJIb30BAHUSI MArHUTHBIX CTEPKHEW B aCUMMETPUYHON KOMIIOHOBKE, WHIYIHUPYIOMHX Oonee
MOIIHBI MAarHUTHBIM MOTOK, BO3JACUCTBYIOIIMI HA KHUCJIOPOAHBIM KOMIIOHEHT B COCTaBe
aTMocgepHOro Bo3ayxa. Beuay ucrnonb3oBaHust peppoMarHuUTHBIX CTepykHeH pernenue Johnson u
Kolstad ctpamaer oT HIKeNPUBEASHHBIX HEOCTATKOB, CHIDKAIOLINX MPOU3BOAUTEIBHOCTD KaMepPhl
MOHHM3aIMK: 1. MarHutHOoe mnosie He 0OJjanaeT KOAaKCHAJIbHOM LIMJIMHAPUYECKOH CHMMETpHEH,
CJIEIOBATENIbHO, OHO CO3[]a€T HEKOHLEHTPUYECKOE BO3MYLIEHHE IIOCTYMAIOIEro IOTOKa
aTMocdepHoro Bo3nyxa. HekoHLIeHTpHUYeckoe pacrpeneeHne paJukalu30BaHHOTO ra3a MpUBOAHT
K OoJjiee MHTEHCUBHOMY (PU3UYECKOMY B3aUMOJEWCTBUIO MEXAYy CTEHKaMH KaMmepbl U mpoduieM
IIOTOKA MOCTYMAIOIIEr0 aTMOC(EPHOro BO3lyXa, MPUHUMAIOIIETO (OPMY LIMIIMHAPHUUECKOH KaMephl.
B pesynbrare Takoro BO3MYLICHHS 3aKOHOMEPHO OXupaercs Ooyiee BBICOKAask CKOPOCThb
pekoMOuHauKu BBUAY OOJiee MHTEHCHUBHOTO B3aUMOIEWCTBHS MEXAY PAAMKAJIaMHU KHCIOpOIA H
KOMIOHeHTaMu  atMocepHoro Bo3ayxa. 1. C  Lenbl0  JOCTHXKEHHS  MaKCUMAJIbHOU
MPOU3BOIUTEILHOCTH HEOOXOAMMO, YTOObI MATHUTHBIE CTEP’KHU M COOTBETCTBYIOLIAS TTOJISIPHU3ALIHS
ObUTM OPUEHTHUPOBAHBI MO OTHOIIEHHIO K HOHHU3AL[MOHHOW Kamepe, MO OTHOLICHUIO K IPyTHM
MarHUTHBIM CTEP KHSIM B JaHHOH 30HE M MEKAY CMEXHBIMU 30HaMU. C LIeNbI0 PeLIeHHs YKa3aHHOU
npobniembl Kolstad et al. pa3MecTun MarHuTHbIE CTEPKHU BHYTPH JJTMHHBIX MATHUTHBIX TPYOOK. ITO
MO3BOJIUJIO PELIUTh MPOOJIEMy OPUEHTALMH MArHUTHBIX CTEPIKHEHW, HO TPHU STOM CYIIECTBEHHO
COKpaTWiICs OO0BbEM Kamepbl MOHHM3ALMH, B pPE3yJbTaTeé 4Yero CHU3WIACH €€ MOIIHOCTh IO
MPOMYCKAaHUIO MOTOKA CKATOro arMocdepHoro Bo3nyxa. Benencrsue 3Toro modoe He3HAYUTETbHOE
yBEJIMUEHUE TUAMETPA CTePIKHEH, KOTOPOe MO3BOJUIIO Obl MOBBICHTh HATIPSXKEHHOCTh MAarHUTHOTO
MOJISE B KaMepe, MOJKET MPHUBECTH K 3HAYUTEIHPHOMY YMEHBIIEHHIO CBOOOJHOTO O0beMa KaMephbl
WOHU3AINK, T€M CaMbIM CHIJKAs BO3MOKHOCTH ONTHMM3AIMHM pPadOYUX MapaMeTPOB KaMephbl
MOHM3AITHH.

C nenbio ycTpaHEHUs BBIIEYKa3aHHBIX HEJOCTATKOB CYIECTBYET BO3MOKHOCTD ITOBBIIIEHUS
XapPaKTEPUCTUK MOIHOCTH YJIbTPa(HUOIETOBOTO U3JTyYeHHUS UJIH YPOBHS cxkaThs raza. OgHaKo Takoe
pellleHre MOKET TPUBECTH K HEKeNaTeNIbHON TeMIlepaTypHOUW HECTaOWJIBbHOCTH U NaJbHeHIIeMy
CHIKEHUIO pabovmx mapaMeTpoB KaMepbl MOHU3AINH.

IIpu mpaBUIBPHONW KOMIIOHOBKE B KaMepe HOHHU3ALMUU BCEX HEOOXOAMMBIX KOMITOHEHTOB
MO3KHO MPENOTBPATUTh BO3SHUKHOBEHHE HEXKENATEIbHBIX TOOOYHBIX 3(PPEKTOB, CTOCOOHBIX CHUZHTH
K.ILJ. YCTPOHCTBA, CKOPOCTh MOHHM3ALUU U KaYeCTBO OYMCTKH. Takue HekelaTenbHble MOOOYHbIE
s¢dexTrr MOryT ObITH 00YCIIOBIICHBI HELIEJIECOOOPA3HBIM MOBBIIIEHHEM MOIMHOCTH Y@ U3JTydeHUsI
BBUAY paccesHUss W abcopOUMM M, B KOHEUHOM CYETe, HEKENATeNIbHOTO aCHMMETPHYHOIO

T€OMETPUYECKOr0 BO3MYUIEHHUs], OTPAHUYMBAIOLLETO B3aUMOACUCTBUE MexAYy YD HU3IyueHUEM U



aTMoc(epHBIM BO3MyXOM. B albTepHATHMBHOM Cilyd4ae MOKET OBITh TOBBIIIEHA MOIIHOCTH Y@
U3JIy4eHus, OO yBEIMYeHa CKOPOCTh IMOTOKAa CKaToro Bo3ayxa. OmHako JoOble M3MEHEHHUs
MapaMeTpoB Kamepbl MOHU3ALWUU MOTJIH Obl MPUBECTH K H3MEHEHHIO TEMIIEPATYPHBIX M HHBIX
MapaMeTpoB BO3IYIIHOTO TOTOKA W, KaK CIEACTBHE, K CHIKCHHIO K.ILJ. yCTpoicTBa. B nmpyrom
aCTMeKTe HeNOCTATOYHAs BEJIMYMHA MAarHUTHOTO TIOTOKA, BO3JIEHCTBUIO KOTOPOTO MOIBEPTAIOTCS
MapaMarHUTHBIE MOJIEKYJIbI Ta3000pa3sHOro KHUCJIOpOAAa BHYTPH KaMepbl, MOXKET IMPUBECTH C
CHI)KEHUIO K.ILJ[. YCTPOMCTBA, KOTOPOE MOXET (PYHKIIHOHUPOBATh HAIJICIKALIUM OOPa30OM TOJBKO
NP HU3KUX 3HAYEHUSIX CXKATHS MOTOKA BO3MyXa.

Bosee Toro, HCKIIFOUUTEIHHO BBICOKOE 3HAYEHHE CKATHS T'a3a WIH MOLTHOCTH Y @ U3y deHust
MOXKET TMPUBECTH K IMOBBILIEHUIO TEMIIEPaTyphl Tas3a, CYLIECTBEHHOMY IIOBBIIIEHHUIO CKOPOCTH
pexoMOMHaINHU Ta30()a3HbIX PAUKAIOB KUCIOPOaa OOPAaTHO B UX €CTECTBEHHOE JUATOMHOE U (HUTH)
HEeWTpaJbHOE COCTOSIHHE. DTO OOYCJIOBJIEHO OTHOCUTEIBHO BO3POCLIMM B3aUMOAEHCTBHEM MEXIY
MOJIEKYJIaMH a3000pa3HOr0 KUCJIOpOAa U OOKOBBIMH CTE€HKAMH Kamepbl U MEXKIY MOJIEKyJaMH
pPamMKaIM30BAHHOTO Ta3000pa3HOr0 KHCIOpPOAa M APYTUMH HEHTPaJbHBIMU  MOJIEKYJIaMH
KHUCJIOPOJIa, a30Ta U APYTUMHU HePaAUKaIbHBIMU MOJIEKYJIAMU BO3yXa.

Takum oOpazom, 1eab HACTOSIIEr0 M300pETeHUs 3aKII0YAeTCsl B CO3MaHUU 3 (PEeKTUBHON
BBICOKOTIPOU3BOAMTEBHOM CUCTEMBI 1151 Oe3peareHTHON OYHCTKU BOJIBL.

Eme onna nenp HacTosiero n3o0peTeHusl 3aKJI0YaeTCsl B CO3AAHUN CUCTEMBbI JJIsl OUUCTKH
BOJABI C KaMepOl HOHM3AIMH KOHIIEHTPUYECKOW KOH(QUIypaluu s YBEJTUYEeHUs TMPOU3BOACTBA
HMOHU3UPOBAHHOTO Tra3000pa3HOro KHUCIOPOAAa aJUIOTPONMHON ()OPMBI B KAa4eCTBE OYHILNAIOIIETO
CPEeACTBa, IOJaBa€MOT0 B BOAY.

Eme onna nenp HacTosiero n300peTeHust 3aKJIF0YaeTCsl B CO3AAHUN CUCTEMBbI JJISl OUUCTKH
BOJbI, B KOTOPOW MyTeM B3aMMOJAEHCTBHSI MEPEeMEHHbIX (DaKTOPOB, BIIMSIOIIUX HA MPOU3BOACTBO
AJJIOTPOTIOB  KUCJIOpOAa, oOecrieunBaeTcsi mMOBbIIeHne 3(()EKTUBHOCTU OYHCTKH BOABI C
UCTIOJIB30BAHUEM 3asIBJISIEMON CHCTEMBI.

Eme onHa nienp HacTosero M300peTeHHst 3aKIIF0YAeTCsl B CO3JAHUH ammapara u crnocoda,
SIBJISTFOIIUXCST MACIITAOMPYyEeMbIMHU B 3aBUCUMOCTH OT 00beMa pe3epByapoOB TSl BOIBL

Yka3aHHbIE ¥ WHBbIC [EIH U BAPUAHTBI OCYINECTBICHUS] HACTOSINErO M300pETeHHs CTaHYT

OYCBUIHBIMU HAa OCHOBEC MOCICAYOLIECTO HOI[pO6HOFO OIMHUCaHusA I/1306peTeHI/I$I.

KpaTkoe H3J10:KeHHe CYIIIHOCTH H300peTeH st

Hacrosimmee nzobpereHne OTHOCHUTCS K CHCTeMaM Oe3peareHTHOH OYHMCTKH, 00paboTKu U
NnoAACPKaHUA KavueCTBa BOIBIL. B YaCTHOCTHU, HACTOALICE I/1306peTeHI/Ie OTHOCUTCA K CUCTEMAaM, B
KOTOPBIX HCHOJb3yeTCsl MOAW(UIIMPOBAHHBIA BO3AYX B PaIHUKaJIHM30BAHHOM/BO30YKIEHHOM

COCTOSIHMM, TIOAABAa€Mblil B €MKOCTb C 3arps3HEHHONW BOAOW C MOMOIIBID MEXAHUYECKUX
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HATrHETATeJbHbIX  HACOCOB/KOMIIPECCOPOB W TA30HANPABISIOIIMX  CPEACTB.  AKTHBHAs
3JIEKTPOXMMUYECKAsT PEaKLMsl PaJUKaJIOB KUCIOPOJAA BO3yXa U UX COMYTCTBYIOLIMX MPOIYKTOB C
3arpsi3HEHHON BOAOH o0ecredynBaeT MPAaKTUYECKH IIOJIHOE YCTPAHEHHWE pPACTBOPEHHBIX B HEH
3arpsI3HEHUN, KOTOPBIE BBIMBIBAKOT U APEHUPYIOT U3 YCTPOMCTBA, YTO MO3BOJSIET MOJYYHUTb BOAY
BBICOKON CTEMNEHU OYUCTKHU. Y CTPOMCTBA AJII XUMHUYECKOW OYMCTKU BOIABI XOPOLIO H3BECTHBI U3
NpPEeAIEeCTBYIOEero ypoBHs TexHUKU. OpHako 00paboTka BOABI XMUMHYECKHMMH peareHTaMu
o0ecreunBaeT JUIIb YACTUYHYI0 OYUCTKY BOZIbI M COMPOBOXKIAETCSI 00pa30BaHUEM JOTIOHUTEIbHBIX
XUMHUYECKUX IMOOOYHBIX MPOAYKTOB, CO3MaIUX MoOo4YHbIe 3¢ (dexTsl. B MmpoTHBOMONOKHOCTD
yKa3aHHbIM CHCTEMaM HAcTosIlee H300peTeHHe He IpeayCMaTPUBAET MCIOIb30BAHNE JIIOOBIX
JOTIOJHUTEJIbHBIX MaTEPUAJIOB, TAKUX KaK XUMHUYECKHE COENUHEHUs] B BUIE IOBEPXHOCTHO-
AKTUBHBIX BEIIECTB WIN OMOLIUAOB, UCIIOJIB3YEMbIX AJIs yCTPAHEHHUs 3arpsi3HEHNH HEOPraHMYECKOTO
WIN OPraHMYeCKOr0 XapakTepa, U OTIMYAeTCS OTCYTCTBHEM MOOOYHBIX 3(pdekroB wmm
o0pa3oBaHMEM HEXKEJATeNbHbIX MOOOYHBIX TMPOAYKTOB. AHAJOTMYHBIE YCTPOMCTBA IS
Oe3peareHTHON OYMCTKHM W3BECTHOTO YPOBHSI TEXHMKM Obutn packpbiThl B mareHTax CIITA NoeNe
4655933 1 9321665, kak yKa3plBaJIOCh BbILIE.

Ha ocHOBaHMM BBINIEH3NIOKEHHOTO B OAHOM BapUaHTE OCYILECTBICHHs HACTOsIIEEe
n300peTeHne npeayCMaTpUBaeT CO3AaHNE CUCTEMbI OUHUCTKH BOZBI, BKIFOUAIOIIEH:

KaMepy, CHAOKEHHYyK)  BIYCKHbIM  OTBEPCTHMEM U  BBINYCKHBIM  OTBEPCTHUEM,
MIPEeIHA3HAYEHHBIMU JUIS TOAYU MTOCTYMAIOIIETO BO3yXa B KAMEPY U OTBOJIAa BBIXOJALLEIO BO3AyXa
13 KaMepel,

MO0 MEHBIIIEeH Mepe, OnHY KoJOy ¢ UCTOYHUKOM Y@ m3iydeHus/Iamiy yiabTpadroaeTroBoro
W3y YEHUS],

10 MEHbLIEN Mepe, OAHY Napy MArHUTHBIX KOJIEL, U

KapKacCHYI0 KOHCTPYKLHMIO, pa3MeIIaeMyro 1O HEHTPY 00beMa KaMephl OT BEPXHEH 4acTH 110
HIDKHEH 4aCTU BOKPYT LIEHTPAJIBbHON NMPOAOJIBHON OCH KaMephl, IPHU 3TOM KapKacHasi KOHCTPYKLIUS
BKJIFOYAET BHYTPEHHEE IPOCTPAHCTBO, MPEAHA3HAYEHHOE AJIs Pa3MELLEHUs] B HEM, IO MEHBLIEH Mepe,
OIHOM KOJIOBI C UCTOUHUKOM Y @ M3y UeHHsI/IaMITbl YJIbTPadHUOIETOBOTO U3JIyUEHUs U, IO MEHbIICH
Mepe, OJHOW Mapbl KPEMeXHBIX 3JIEMEHTOB JUJIsi (PUKCAIMM, MO MEHbLICH Mepe, OIHOH maphbl
MarHUTHBIX KOJIELl BOKPYT, IO MEHBIIEH Mepe, OTHON KOJIOBI C HCTOUHUKOM Y @ H3JTydeHUs!/ TaMITbl
yABTPAUOIIETOBOTO U3JTyUEHUS,

OTJIHHAoLeecss TeM, YTO CHCTeMa il OYUCTKM BOJABl HMEET KOHLEHTPUYECKYIO
KOH(Hrypanuo, NpeAHa3HAYeHHYI0 MHUHUMH3HPOBATh BO3MYIIEHHE NMPOQUIST U pacrpeneleHus
MOCTYMAIOIIEr0 M BBIXOJALIErO BO3/AyXd, BKIIIOYAET, [0 MEHbIIEH Mepe, OJHY NMapy MAarHUTHBIX

KOJIELl, PAacMOJIOKEHHBIX MapajjieIbHO OTHOCUTENIbHO APYr Jpyra M MpeAHa3HauYeHHBbIX MAJis



WHAYLUUPOBAHMUS KPYrOBOIO MArHUTHOTO IOJNsI C MAaKCHUMAJbHBIM MAarHUTHBIM IIOTOKOM,
BO3/IEUCTBYIOIIMM HA MOJIEKYJIbI B IOTOKE MOCTYMAOIIETO U BBIXOASILETO BO3AYXA.

B npyrom BapuaHTe OCYIIECTBIIEHHUS] HACTOSIILETO H300pETeHNsI KaMepa HOHNU3ALUH BO3yXa
cucreMa 00pabOTKH M OYMCTKH BOABI UMEET LIFIIMHIPUUIECKYIO0 T€OMETPUIECKYIO (POpPMY U BKIIFOUAET
MyCTOTENYIO KAICyJy LMINHAPHUECKON reOMeTPUIeCKOi (GOpPMBI, IPH 3TOM yCTaHOBOYHBIH KapKac
UMEeT LIIIMHIPUYECKYIO0 TEOMETPUUECKYIO (popmy.

B npyrom BapmaHTe OCYIIECTBIIEHHS HACTOSIIErO M300peTEeHUsI cucTemMa aJisi o0paboTKU U
OUYUCTKH BOJbl JOMNOJHUTEIBPHO BKJIIOYAET KOMIUIEKT KOHLEHTPUYECKHUX LIMJIMHAPUYECKUX
(beppOMarHuTHBIX KOJIEll, PACIIOIOKEHHBIX B OJJMHAKOBOM OTHOCUTEIbHOW MAarHUTHON MOJIIPHOCTH
WUJIM B OTHOCUTEJIbHOM MPOTUBOMNOJIOKHOW MarHUTHOM MOJIIPHOCTH B BEPXHEU 4aCTH, IO LIEHTPY U B
HIDKHEH 4acTu BJOJIb IJIABHOM OCH TpyOuUaTON Kamephl, NMPH 3TOM KaXKAbIM KOMIUIEKT BKJIIOYAET
MarHUTHbIE KOJIbLIA C IPOTUBOINOJOXKHBIMA MAarHUTHBIMU NOJsSpHOCTAMU. Konbla MexaHHMYecKH
COEIMHEHbI C ONIOPHOW JETaJIbI0 KAPKACHOW KOHCTPYKLUH, CHAO)KEHHOH OCHOBHBIMH KPENEeKHBIMH
yCTPOUCTBAMHU.

B npyrom BapuaHTe OCyIIECTBICHHUS HACTOSIIErO H300peTeH s KaMepa HOHH3aLUH CUCTEMbI
1151 06pabOTKU M OYMCTKHU BOJbI BBINOJIHEHA U3 AFOMUHMS.

B npyrom BapuaHTe OCyIIECTBICHHUS HACTOSIIETO H300peTeH sl KaMepa HOHU3aLUH CUCTEMBI
111 00paOOTKU M OUMCTKHU BOABI TIOKPBITA MOJIMBUHIIIXJIOPHIOM.

B npyrom BapuaHTe OCYINECTBIIEHHMS HACTOSLIEr0 M300pETEeHMs Orpa)IAroIIUil KapKac
BBINOJIHEH U3 JIOMUHUS, U (PeppOMArHUTHBIE 3JIEMEHTHI OMOPHBIX JeTasieil KOJObI ¢ MCTOYHHKOM
Y@ uznyueHust KapkaCHON KOHCTPYKIMH, BKIFOYAOLME IPUCOCUHEHHbIE KPETEKHbIE YCTPONCTBA,
BBIMOJIHEHBI U3 CTAJIH/AJIFOMUHUS U TIOKPBITHI HEPIKABEIOLIEH CTAJIBIO.

B npyrom BapuaHTe OCYIIECTBIICHHUS] HACTOSIILETO H300PETeHUsT KaMepa MOHU3ALIUH BO3yXa
COeIMHEeHa ¢ HacOCOM BeHTypu assa oTcachiBaHUsl aKTUBHOI'O BO3/yXa M3 KaMmepbl U €ro Nnojadu B
TpyOompoBon 00pabOTaHHON BOABI, COCOUHEHHBIH C CHCTEMAMU MUTHEBOW BOABI IS JKUBOTHBIX,
100 ¢ UPPUTALIMOHHBIMH CUCTEMaMH, JIHOO ¢ pe3epByapaMu ISl BOIBL.

B npyrom BapmaHTe OCYINECTBIICHHMS HACTOSALIEr0 M300pETEHMs Orpa)KIAroIuil KapKac
CHUCTEeMBI il OOpa0OTKM W OYHMCTKUA BOIBI BBIMOJHEH M3 HEP)KABEIOLIEH CTAJd WM TOKPBITO
HEeP>KaBEHLIEN CTaNbIO.

B npyrom BapmaHTe OCYINECTBJICHHUS HACTOSIIErO M300PETEHUS] BHYTPEHHSISI TIOBEPXHOCTH
KaMepbl HOHU3ALNH BKIFOYAET OrPAXKAAIOLIYI0 TPYOKY/Karcy 1y, Ipy 5TOM Ha BHYTPEHHIOIO CTOPOHY
TPyOKH/yCTAHOBOYHOTO KapKaca KarcyJibl U Ha BEPXHIOK U HIDKHIOK KPBILIIKH HAHECEHO TIOKPBITHE

u3 Ti0x.
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B npyrom BapuaHTe OCYIIECTBJICHHS HACTOSINEro MU300peTeHUs] CUCTeMa IJisi 00paldoTKu H
OYHCTKH BOJIbI JOTIOJIHUTEIBHO BKJIFOUAET HECKOJIBKO KOJIO ¢ uCToOuHHKOM Y@ uznyueHus/samn YD
U3JTy4eHUs] IPUEMIIEMON KOHCTPYKIIUH M KOMITOHOBKH.

B npyrom BapuaHTe OCYIIECTBJICHHSI HACTOSIIEro M300peTeHus] CUcCTeMa IJIsi 00padoTKu H
OYHMCTKH BOIbI JOMOJHHUTEIbHO BKJIOYAET BO3AYLIHBIH Au(@y30p, OIHA CTOPOHA KOTOPOrO
COeIMHEeHA C BO3AYIIHBIM HACOCOM M BTOpAasi CTOPOHA COEAMHEHA C BITyCKHBIM OTBEPCTHEM KaMephbl
MOHH3aLIUY.

B nomomHHUTENbHOM BapUaHTE OCYLIECTBJICHHS HACTOSIIEr0 H300pETeHUs] CHCTeMa ISt
00palOTKH M OUUCTKH BOABI BKJIFOYAET BO3AYXOMPOBOA ¢ TPyOKoi BeHTypH, ojHa cTOpOHa KOTOpOH
COEIMHEHA C BO3YLIHbIM HACOCOM HJTH BBINY CKHBIM OTBEPCTHEM BO3AyIIHOTO nuddy3opa u Bropast
CTOPOHA KOTOPOH COEAMHEHA C BITYCKHBIM OTBEPCTHEM KaMepbl HOHU3ALMHU ITOCPEICTBOM aanTepa.

B npyrom BapuaHTe OCYLIECTBJIEHHsI HACTOSLIErO H300pETEeHHsI BHELIHsSI CTOPOHA KaMepbl
MOHU3AIMH BKIIOYAET BIYCKHOE U BBITYCKHOE OTBEPCTHS JAJISI BO3AyXa U AJIEKTPUYECKHE BBOIbI U
BBIBOJIbI, T€PMETU3UPOBAHHBIE TE(IIOHOM C LIEJIbIO0 00eCIIeueH st BaKyyMa.

B npyrom BapuaHTe OCYIIECTBJIEHHS HACTOSIIEro HM300peTeHusi cuctema oOpabOTKH U
OYUCTKH BOIbI AOMOJHHUTEIBHO BKJIIOYAET TMPENBAPUTEIbHBIN (QUIBTP, MpEeIHA3HAYSHHBIH IJis
OYHCTKH MOCTYMAIOLIEr0 aTMOC(HEPHOro BO3AyXa OT MPUMECe M 3arps3HeHUNl O HarHETaHUs
BO3IyXa B LIJIHHIPHUYECKYIO TPyOUaTyIO KAMEpy MOHU3ALHH.

B npyroM BapuaHTe OCYLIECTBJIEHHS HACTOSIIEro H300peTeHus cuctemMa oOpabOTKU |
OYKCTKH BOJIBI JONIOJTHUTEIBHO BKIIFOYAET CUCTEMY OXJIAsKIAEHHSI BOJIBI.

B npyroM BapuaHTe OCYLIECTBJIEHHS HACTOSIIEro H300peTeHus cuctemMa oOpabOTKU |
OYHCTKHM BOZIBI BKJFOYAE€T HECKOJBKO aaamnTepoB, COEAWHEHHBIX C BIYCKHBIM M BBIIYCKHBIM
OTBEPCTUSIMH JUISI BO3MyXa U IPYTMMHU OTBEPCTHSIMH TIOM 3JIEKTPOIPOBOAKY. AanTepbl CHAOKEHBI
pe3b0oii st obecredeHus] U UCKIFOYUTENIbHO MPOYHOIO BUHTOBOI'O MEXaHUYECKOTO COSUHEHUS C
HAPY KHBIMU TPYOOMPOBOAAMH HITH DJIEKTPUUIECKUMHU MPOBOXHBIMY COETHHEHUSIMH.

B npyrom BapuaHTe OCYINECTBJICHHS HACTOSLIEr0 H300pETeHUs MOABEPTLIMICS
pagvKaIu3alMd U BO3ACUCTBHIO Y@ U3Iy4YeHHs BO3AyX MOJAIOT HACOCOM W3 BHELIHErO
TpyOOnpoBOaa B pe3epByap AJIsi BOAbI WIIM B KOHTEHHEP, MPU STOM BOAY MOKHO MePEeMEIINBATh AJIs
NOCTHKEHUsI  JIYYIIMX Pe3yJbTaTOB TaKMM 00pa3oMm, YToObl HArHETAEMbI BO3OYyX C
00pa30BaBLIMMHUCS B HEM paJuKaiaMu o0ecreYnBaj JOCTHKEeHHE TpeOyeMOoil KHHETHKH B BOJIE.

B npyrom BapraHTe OCYLIECTBJIEHHs HACTOSILIErO H300pETEeH sl BO3AYX ¢ 00pa30BaBIIMMUCS
B HEM paJuKajaMu o0ecrieurnBaeT OYHCTKY BOJIBI 32 cUeT oOpa3oBanus nepekucu Bogopona (H20:2)
NPY NPOTEKAHUH HHTEHCHBHOW PEaKLIMU MEKIy MOJIEKYJIAMU PAJHKAJIOB KHCIOPO/a, BCTY A IIUMH

B p€aKMIO ¢ MOJICKYJIaMU BOAbI U COACPKALNMUCA B BOAEC 3arpsA3HCHUAMMU.



B npyrom BapuaHTe OCYLIECTBJICHHs HACTOSIIEro M300pEeTEeHHs OYUCTKA BOIbI
OCYILECTBJISIETCS] IyTEM HETIOCPEACTBEHHOIO B3aMMOACHCTBUS MEXIY aJUIOTPONIAMH C PaTuKaJaMU
KHCJIOPO/ia U 3aTrPsI3HEHUSIMU B BOJIE.

B npyroMm BapuaHTe OCYLIECTBJICHHSI HACTOSIIEro u300peTeHus cuctemMa oOpaboOTKU H
OYHCTKH BOJbI JOMOJHUTEIBHO BKJIIOUAET MOAYJIb, MPEAHA3HAYEHHbIH AJIsI CIMBA M BBIMBIBAHHS
YACTHUL] 3arPsI3HEHUN U3 OUMILEHHON BOABI.

B npyroMm BapuaHTe OCYLIECTBJIGHHSI HACTOSIIEro H300peTeHusi cuctemMa oOpabOTKU H
OYHMCTKH BOAbI COCAMHEHO C pa3IHMYHBIMH THIAMH pPE3epPBYapoOB Ui BOIbI, CHUCTEMaMU |
TpyOONpOBOIAMHU, TAKIMHU KaK CHCTEMbI IUTHEBOTO BOAOCHAOKEHHMSI, OACCEHHBI U BOAOIPOBOIHBIE
TpyObl, U MOMKET HAWTH NMPUMEHEHHE B PA3IMYHBIX OOJACTSIX, TAKUX KaK IMPOMBIIUIEHHOCTb,
3eMJIefieNne, CeNbCKOX03HCTBEHHOE IPOU3BOACTBO, CaI0BOJCTBO, TOBTOPHOE UCIIOIB30BAHNE BOMIBI
U TOPOJICKOE BOZIOTIOTpeOIeHHE.

B npyrom BapuaHTe OCYIIECTBJCHMS HACTOSINEro M300peTeHHus: B cucTeMe oOpaboTKu U
OYHCTKH BOZBI CKaThII aTMOC(EpHBII BO3AYX HACHETAIOT B KAMEPY M MPeoOpasyroT €ro B ra3oByl0
¢asy B pagukamn30BaHHOM/BO30YKIEHHOM COCTOSIHUH, BKJIIOYAOLIYIO aJUIOTpon Kuciopoaa. lanee
AJUTOTPOINl M3 CHUCTEMbl HANPABJISIOT 4epe3 BBITYCKHOE OTBEPCTHE KaMepbl U IO BHELIHEMY
TpyOONpPOBOAY NOAAIOT B €MKOCTh WJIM Pe3epBYyap IUIsl BOIBL.

B cooTBeTcTBUM C OOHMM aCHEKTOM HACTOsee H300pPEeTeHHE OTHOCUTCS K CHUCTEMe
Oe3peareHTHON OYHCTUTEIBHOM 00paboTKK BOIBI. B COOTBETCTBUY C IPYTUM aCTIEKTOM HACTOSIIIETO
n300peTeHusl cucTeMa InpeaHasHaueHa Juisi 0OpabOTKH 3arpsi3HEHHOH WJIM COAEpIKalled MpuMecH
BOJIbI U TIOAZIEPKAHUS €€ YUCTOTHI ¢ MOMOILIBI MOAU(HUIHMPOBAHHOTO atMochepHoro Bo3nyxa Oe3
NPUMEHEHHsT KaKUX-JIHOO AOMOJHUTEIbHBIX BELIECTB, TAKMX KaK XMMHYECKHE COEAMHEHUS B BUIE
ITAB wiu 6uonuaos.

B onHOM BapuaHTe OCYIIECTBIIEHHs] HACTOSINErO M300PETEHUSI CUCTEMA BBIIIOJIHEHA B BHIE
KOMITAKTHOHM 3aKpBITOW Kamepbl ajisi obecreueHust Oe30MmacHOCTH UM MOOMIBHOCTH. B mpyrom
BapUAHTE OCYLIECTBJICHHs HACTOSIIEr0 M300pEeTeHHs CUCTEMa COeTUHEHA C Pa3IMYHbIMU THIIAMH
pe3epByapoB IJisi BOABL, CHCTEMaMH H TpyOONpoOBOJaMM, TaKUMH KaK CHUCTEMbI MHTHEBOIO
BOZOCHAOKeHUsI, OaccelHbl W BOAOMPOBONIHBIE TPYObL. B emme omHOM BapHaHTE OCYLIECTBICHHS
HACTOSLIEr0 M300peTeHHsl CHUCTEMy TMPHUMEHSIOT B  pPa3iM4YHbIX O0JMACTsAX, TaKUX Kak
MPOMBIIIJIEHHOCTD, 3eMJIENIEIINe, CeIbCKOXO3HCTBEHHOE MPOM3BOJACTBO, CaIOBOJCTBO, MOBTOPHOE
UCTIONIB30BAHUE BOABI U TOPOZICKOE BOAOIIOTpEOICHHE.

B cooTBeTcTBUM C OHUM KOHKDPETHBIM aCIEKTOM HACTOSIIEro M300peTeHHsl B CHCTEME B
LIJIHHAPUYECKYIO TPyO4aTyr0 KaMmepy, B KOTOPOH MPOMCXOOUT paguKaiu3alus CONSPIKAIIMNXCS B
Hell ra3oB, HArHETAIOT U TPOIYCKAIOT 4Yepe3 Hee CXKATbIH MOIU(PUIIMPOBAHHBIA aTMOC(EPHBIH

BO3/YX, IIPU 3TOM aTMOC(HEPHBII BO3yX BKIIIOYAET MPEUMYIIECTBEHHO MOJIEKYJIbI ra3000pa3Horo



a30Ta W KHUCJIOpoaa. B COOTBETCTBHM C JOMOJHUTENBHBIM ACIIEKTOM HACTOSINEro H300peTeHHs
napaMarHuTHbIE CBOHCTBA KHUCJIOPOAA aTMOC(HEPHOro BO3[yXa, BKIIFOYAIOINEro MPEUMYLIECTBEHHO
IBYXaTOMHBIE MOJIEKYJIbl Ta3000pa3HOr0 KHCJIOPOAA, HCIONB3YIOT I COCPENOTOUEHHUS W
KOHIIEHTPALIMN MOJIEKYJI KUCJIOPOJa Ha ONpPEAeNIeHHbIX yUacTKax B TPyOUaToi kamepe. Y Ka3aHHBIN
NpOIECC OCYINECTBISIIOT IyTeM BO3IEHCTBHSA 00pa3yroIero MarHUTHBI IOTOK IOCTOSIHHOTO
MarHUTHOIO MOJIsl, CO3AaBa€MOr0 BHYTPU KaMepbl MOHU3ALMU M TMPUJIAraeMoro K IMOTOKy rasa
KOHLIIEHTPUYECKUMU  (PEpPOMATHUTHBIMH  KOJIbLIEBUIHBIMH  3JIEMEHTAMHU  Creruduueckon
KOH(purypamuu. Yka3aHHblE KOJbLA Pa3MELIEHbl BHYTPU LMUIMHIPUYECKOW TpyO4aToil Kamepsl
BJIOJIb €€ IJIABHOU OCH.

B cooTBeTcTBHM C elle OJHUM aCNEKTOM HACTOSINEro M300pETEeHHs] MOJIEKYJIbl KUCIOpOaa
MOABEPKEHbl BO3JAEUCTBUIO Y@ U3Iy4eHHUs], HCIyCKAEMOr0 MCTOYHUKOM Y@ usiydenus,
BKJIFOUAIOLIUM JIB€ BHYTPEHHHE JaMIlbl C ABYMs pa3JIMYHBIMU [MaNa3OHaMu JJUH BOJH Y@
usnyuyenusi, 180-195 [uM] m 240-280 [HM] coorBercrBeHHO. HMcrounnku Y@ wusnydeHus
OCYLIECTBJIAIOT TEMOJIUTUYECKOE PACLICTNIEHHE XUMHUYECKHUX CBA3€H B MOJIEKYJaxX KHCIOpOAa U
NEePEeBOAAT MX B HECKOJBKO CTAaOWJIBHBIX COCTOSIHUHM B BHZAE PAJUKaJIOB MOJIEKYJ KHCIOPOZA,
00pasyoNMX aJUIOTPON PA3IMYHBIX HOHH3HUPOBAHHBIX MOJIEKYJI KHCIOPOA.

B cooTBeTcTBUM C OHUM KOHKPETHBIM ACHEKTOM HACTOSINEro M300peTeHus: CTaOWIIbHbBIE
pamuKaibl KHCIOPOAA OTBONAT M3 ILIMJIMHAPHYECKOW TpyOdaToi Kamepbl TOA BO3ACHCTBHEM
NPUTAraeMOr0 BHELITHETO JaBJICHUs M HATIPABJISIIOT B pe3epByap AJisi 0OpabOTKU M OYUCTKH BOJBL. B
elle ONHOM BapHaHTEe OCYINECTBJICHHS HACTOSIIErO HM300peTeHMs LHIMHApHYecKas TpyOuaras
KamMmepa BBITIOJIHEHA W3 HHEPTHOTO MaTepuaja WK MOKPbITa U3HY TPU HHEPTHBIM MaTepUajioM, TAKUM
kak TiO2, npenHasHayeHHbIM NI oOecriedeHus (PU3HMUECKO 3aIMUThl OT MPOXOJSIIEro MOTOKA
PaIUKaIM30BAHHOTO Ta3000Pa3HOTO KUCIOPOAA.

B coorBeTcTBHHM ¢ eme OJHMM aCHEeKTOM HACTOSINEr0 H300PETeHHs MOBEPTIIUNCS
panuKanu3aluyd U Bo3aercTBU0 Y@ u3IydeHHs] BO3AyX HArHETAlOT B BOAY IOA JaBJIEHUEM, MPU
5TOM BOAY MEPEeMEIIMBAIT Ui IOCTIKECHUS JY4IIUX pPe3yJIbTaTOB TaKUM 00pa3oM, dYTOOBI
HArHETAeMbIi BO3YX C 00Opa30BaBIIUMUCS B HEM paJHKaJIaMu 00eCTieunBaj TOCTHKEHNE TpeOyeMo
KUHETUKHU B BOJIE.

B coorBercTBMM ¢ emle OOHUM AacClEKTOM HACTOSINEro H300pEeTeHHs BO3OAYX C
00pa30BaBUIMMHUCS B HEM paAMKaJaMH OYHIIAET BOAY MyTeM OOpa30oBaHMs IMEPEKHCH BOIOPOAA
(H202) 3a cuer npoTekaHUst HHTEHCHUBHOHN peakui CBOOOAHO-PAIMKAIBHBIX MOJIEKYJI BO3AYXa, T.€.
KHUCJIOPOJIa, Pearupyrolux ¢ MOJIEKyJaMH BOAbI U COAEp KallMMUCA B BOJE 3arpsisHeHusiMu. B
COOTBETCTBUM C €IIe OHMM AacCIeKTOM HACTOSIIEero HW300pEeTeHUs] OMOJIHUTENBHO K
B3aMMOJEICTBUIO C NEPEKHCHIO BOAOPOJA paAMKaibl aJUIOTPONOB KHCIOPOJA HENOCPEICTBEHHO

B3aUMOJECUCTBYIOT C 3arps3HEHUSMU.
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B cooTBercTBHU C elle OHUM aCIeKTOM HACTOSIIIEro U300peTeHus cucTeMa o0ecreynBaeT
BBICOKYIO CTEIIeHb OYHCTKH M Ka4eCTBa BOJBI, IPU 3TOM HUCKITIOYAETCsl OOpa30BaHIE XUMUYECKUX H
(wnm) OMONOTMYECKH OpPraHWYEeCKHX WM HEOPraHWYEeCKHX TOOOYHBIX TPOAYKTOB WU
BO3HUKHOBEHHE HHBIX MOOOYHBIX 3(P(PeKTOB, Kak 3TO UMEET MECTO MPU MPOTEKAHUU pPEaKIHi B
MpoLecce XUMHUYECKOW OYHCTKH BOIbL B COOTBETCTBHM C €mle OJHHUM AacCIeKTOM HAaCTOSIIIEerO
n3o0peTeHnst cucremMa O0ECIeYMBAET IOCTOSIHHYIO IOAady MOAU(HUIIMPOBAHHOTO BO3AyXa C
00pa30BaBIINMICS B HEM PaJHKaJIaMU B BOY JJIsl IOJAEP KAHHSI HEPEPBIBHOTO MPOIIECCa OUHCTKH
U TTOAA4YU OYMINEHHOI BOIBI.

Hacrosimmee nzo0pereHue u packpbitas cUCTeMa MpeaHa3HAYeHb! Uit 00paOOTKH, OYHCTKH
3arpsiI3HEHHON WJIN CoAep Kallel MPUMeCH BOIbI U €€ COXPAaHEHUS B Pa3JINYHBIX KPyMTHOrabapuUTHBIX
TEXHOJIOTUYECKHX (OBITOBBIX) EMKOCTSIX C UCIIOJIb30BAHUEM MOIU(UIIUPOBAHHBIX HOHU3HUPOBAHHBIX
NPOAYKTOB BO3AyXa 0e3 Kakux-TuOO JOMOJHHUTEJIbHBIX XHUMHYECKHUX BELIECTB, TaKHX Kak
XUMHYECKUE COSTUHEHHUS B BUJIE MOBEPXHOCTHO-AKTUBHBIX BEIECTB WM OMOLMIOB, UCTIONb3YEMbIX
IUIsL Y CTPaHEHMS 3arPsI3HEHIH HEOPTaHUYECKOTO WIIM OPTaHUYECKOr0 XapakTepa, Kak 3TO U3JIarajioch

B psi/ie TIPENIIEeCTBYOINX paboT.

YcrpoiicTBo

B ycrpoiicTBe HacTOALIEro M300pETeHUs] CXKATbIM aTMOCQEpPHBbI BO3AYX HATHETAIOT BO
BITyCKHOE OTBEPCTHE LIIIMHIPUYECKOW TpyOUaTOl KaMepbl sl TOJy4YEeHUs] MOTU(PHUIIMPOBAHHOTO
aTMoc(hepHOro Bo3ayxa, TpaHCHOPMUPYEMOTO B MPOLECCE PATUKATU3ALMH O] Bo3AelcTBreM YD
U3JIyYEeHUs] B ABYX Pa3IMYHbBIX AUana3oHax MiuH BoJH Y @ uznydenns 180-195 [am] u 240-280 [HM].
KommnoHeHT aTMochepHOro razoo0pa3HOro KHCIOPOAa SIBISIETCS BBICOKOAKTUBHBIM, IPH 3TOM
NapaMarHUTHbIE CBOWMCTBA KHCJIOPOAA HCIIOJIB3YEOTCS JJII €r0 HaNpaBieHHs, (OKYyCHpPOBAaHUS U
KOHLICHTPUPOBAHUS B ONIPEAEIICHHBIX Y4aCTKaX ¢ UCIOJIb30BAHNEM BHELITHErO MArHUTHOTO ITOTOKA U
IUIS1 €70 AKTUBALIMH Iy TEM MarHUTHOTO BO3ICHCTBUSI 10 O0JIee BBICOKHX YPOBHEH HAMarHUYE€HHOCTH,
HEOOXOIUMBIX JJIsl HHTEHCU(UKALIUH TpoLecca BO30YKISHHs MMyTeM BO3IeHCTBHs Y @ H3NydeHHs,
U Ui Tepexofa B €ro paJuKaJbHYK aJUIOTPOIHYH (a3dy. MarHUTHBIA MOTOK T€HEPUPYETCs
oTpeneIeHHON KOH(pUTY paLreil KOHIEHTPHIECKHX (peppOMAarHUTHBIX KOJBIIEBHIHBIX JJIEMEHTOB Ha
OTIPENeJICHHBbIX Y4acTKax BHYTPU KaMepbl. ATMOC(EpHBIH BO3AYX, B YaCTHOCTH, MapaMarHUTHBIC
MOJIEKYJIBI KUCJIOPOZa, HAaMarHWYMBA€Mble T'€HEPUPYEMBIM KOJBLIAMM MArHUTHBIM IOJIEM,
JOTIOTHATEIPHO TOJIBEPTatOTCsl BO3ACUCTBUI0 UCTOUHUKA YD u3nydyeHus:, BO30YKIAIOMEro ux 10
Oonee BBICOKMX HHEPreTUYECKHX COCTOSHUN paaukajioB. Pa3y paguKaln3OBAaHHOTO KHCJIOPOAA,
BKJIFOYAOIIYIO AJUIOTPOI HECKOJIbKHX HOHHU3UPOBAHHBIX M BO30YIKAEHHBIX COCTOSTHHH KHCJIOPOAA,
HANPABJISIIOT B BBIITYCKHOE OTBEPCTHE TPYOUaTOH KaMepsl 3a CYET BO3ICHCTBHSI BHEIIIHETO IaBJICHHUS

U HArHETAIOT B 3arpsi3HEHHYIO BOAY. Bomy MOXHO mepeMemnnBaTh AUl CO3MaHus TpeOyemoi
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KHWHETHUKH, HeO6XOI[I/IMOI\/'I AJis  TMOBBIICHUSA PACTBOPUMOCTH pPaAUKAJIOB HWOHU3HUPOBAHHOTO
KHCJIOPOZA, HarHeTaeMbIX NOA AaBjieHWeM B Boay. lIpeamonaraercsi, 4To MOAM(ULIMPOBAHHBII
BO3IYX OYHIIAET BOAY MyTeM oOpas3oBaHusi nepekucu Bopopoma (H202) 3a cuer mporekanust
VUHTEHCUBHOW pPEaKLHH MEXIy MOJICKYJaMH paJAUKaJOB KHCJIOPOAA, BCTYNAIOLIMMHU Jajee B
PEaKIMIO C COZNEpPIKAIMUMHUCS B BOJAE 3arps3HEHUSIMHU, JIMOO B aJbTEPHATHBHOM CIydae 3a CYeT
npsAMOro BSaHMOHeﬁCTBHﬂ MCXKAYy paavkKajdaMHd MOJICKYJT KHCIOpOAda W 3arpsA3HCHUAMU.
IIpenmonaraeTcs, 4TO HEKOTOpash 4YacThb PAAMKAJOB KHUCJIOPOAA KOHLEHTPUPYETCS B MENKHX
My3bIpbKax, BbBICTYIIAKOIIUX B Ka4d4€CTBEC IIPOBOAHUKOB, O6eCHeLII/IBaIOH_II/IX X KOHTAKT H
HEMOCPECTBEHHOE B3aMMOJCHCTBHE C HAXONSIIMMUCS B BOAE 3arpsiI3HEHUSIMH. 3arpsi3HSIOLIHE
BEIIeCTBa JIMOO MOIUPUIHMPYIOTCS, THOO pa3dOMBarOTCsA Ha Oe3BpenHbIE YAaCTHUIlbl, KOTOpPbIE Jajee
MOTYT OBbITh OT(QUIBTPOBAHBL, CMBITBI U CIUTHI U3 €MKOCTEH IJIsl BOABL. Y CTPONCTBO MOCTOSIHHO
obecrieunBaer mopavyy MOAU(PHULUMPOBAHHOTO (AKTMBHOIO) BO3/AyXa B BUJE MEJKHX IMy3bIPbKOB B

BONYy JUIsi OO€eCTIeUeHHsI HEMPEPbIBHON OYMCTKU U CHAOKEHHSI OUUIIEHHOW BOJBL.

Mogaenb

MonenupoBaHie U KOHCTPYHPOBAaHUE CUCTEM Oe3peareHTHOH 00pabOTKH M OYHMCTKU BOJbI,
TAaKUX KaK TIPEACTABICHbl B HACTOSINEH 3asBKe, SBISIETCS B ILEJIOM BBICOKO CJIOXXHOH U
HETPHUBUANIBHOM 3a/1a4ell, PeIy CMaTPUBAIOIIEN YUeT pa3IndHbIX (PaKTOPOB, TAKUX KaK hHU3UYecKue,
MeXaHUYeCKHE 1 MHbIE KOHCTPYKTHUBHBIE (akTOPbl. B OCHOBE OONBIINHCTBA U3 YKa3aHHBIX (PaKTOPOB
NPEUMYIIECTBEHHO JIS)KUT HECKOJBKO PA3IMYHbIX (PU3HMYECKUX MEXAHH3MOB, HEMOCPEICTBEHHO
OKa3bIBAIOLIMX BJMSHHE HA XapaKTEPUCTUKHA YCTPOMCTBA OUYMUCTKH, TMPU OSTOM TaKXKe
NpefyCMaTPUBAETCSI  OMpEIeSeHHOE B3aMMOICHCTBHE MEXKAY YKAa3aHHBIMH MeEXaHH3MaMH.
CrnenoBatesbHO, C B0 CO3IAHUSI BBICOKO 3(()EKTUBHOTO YCTPOMCTBA it 0OPaOOTKH M OYHCTKU
BOIBI HEOOXOIMMO OJDKHBIM O0pa3oM HCIOJIb30BaTh YKa3aHHblE (PU3MYECKHE MEXaHH3MbI B
OTHOLIEHHH MOJIeKyJl aTMOC(EpPHOrOo BO3AyXa M, B YaCTHOCTH, MapaMarHUTHBIX MOJIEKYJI
ra3oo0pasHOro KUCJIOpoAa B MPOLECCe MX MPOTEKAHUS/MPOXOKACHUS Yepe3 Kamepy HOHU3ALUH.
Takue Qusndyeckre MEXaHH3MbI M COMYTCTBYIOLIHE (PaKTOPbI PUBEICHBI HUXKE.

He orpanuymBas Hacrosiiee H300pETEHUH KOHKPETHOW MOZEJBI0 U BapHaHTAMHU
OCYLIECTBJIEHHs, Mbl HUCXOAUM K3 OOLIeH MOAENH B OTHOLICHUH HACTOSIIEro H300peTeHus u
ycrpotictB. O0mast Monenb U croco0bl MPUMEHUMBI K YCTPOHCTBY U CIIOCOOY, 00ECIIeYHBaOIIUM
¢dbopMHupOBaHHUE PaIUKAJIOB KHCIOPOAA M3 aTMOC(PEPHOro BO3MyXa B TE€PMETHYHOW TpyOuaTon
Kamepe mpu Bo3neiicTBuu Y@ wu3nyudeHus, NP 3TOM BO3AYX MAOMOJHHUTEIBHO MOJBEPraeTcs
BO3IEMCTBUIO MATHUTHOTO M0JIst. MOziesib B OCHOBHOM BKJIFOYa€T HECKOJIbBKO KOMIIOHEHTOB, KOTOpbIE

CIeAyeT yUeCcThb NPU CO3AaHUU KaMepbl HOHU3ALMK YCTPONCTBA AJIsl OUMCTKU BOoAbl. bonee toro, ¢
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LENIbI0 JOCTIDKEHHSI MAKCUMAIbHOH 3(P(PEKTHBHOCTH YCTPONCTBA [T OUYHUCTKH BOIBI HEOOXOIUMO
TAK)K€ YUUTBHIBATh B3AaUMOJEHCTBHE MEKAY KOMITOHEHTaMH, BKIIFOYAIOLIIMH:

i. T'eomeTrpudeckyro ¢GopMy M KOHCTPYKLIHMIO KaMepbl HOHH3ALUH M €€ BHYTPEHHIOK
KOMITOHOBKY .

ii. CpoiicTBa mOTOKa arMocepHOro BO3AyXa, B TOM HUHCHIE, €ro KHHETHKY,
00yCIaBIMBaEMyI0 YPOBHEM COKATHsI, MAPAMarHUTHBIMH U TETIOQU3NYECKIMH CBOMCTBAMHL.

iii. MarautHoe 3D-pacnpeneneHne, HHTEHCUBHOCTb U IIOTOK MArHUTHOTO TIOJISL.

iv. YO uznyuenue, npeodbpasyromiee aTMocepHbIii BO3AyX B a3y paguKkaaIn30BaHHOIO rasa.

daxkTUYeCKH MONeIb HACTOSINEro HM300peTeHHs] MpeACTaBiseT Co00H  yCTPONCTBO
KOHLEHTPUYEeCKOW (OpMBI, CHAOXKEHHOE Y3KOM IIUIMHAPUYECKON KOJIOOW ¢ HMCTOYHUKOM
yJIbTPaHONETOBOTO U3JIyYEHHUS, PACTIONONKEHHON MO LEHTPY LWIMHAPUYECKOW TPyOKH Mo Bcei
IJMHE TPYOKH, M MAarHUTHBIMHU KOJIBLIAMH, BBIIOJHEHHBIMH U3 (EepPPOMArHHTHOrO Marepuaa,
pa3MeIleHHBIMHU MOMIAPHO BOKPYT KOJIOBI ¢ UCTOUHUKOM Y @ H3i1yueHHs Ha ONPEAEICHHO BEIOPAaHHOM
paccrostHuu. Konby ¢ ncrounnkom Y@ u3iydeHUs: 1 MarHUTHBIE KOJIbLIA YAEPIKUBAET LIEHTPAJIbHAS
KapKacHasi KOHCTPYKLHSI TP ONPENeNIeHHOW yCTOWYNBOM KoHpurypanuu. Bo3nymsas TpyOuaTast
Kamepa CHa0)k€Ha BEPXHHUM BIIyCKHBIM OTBEPCTHEM JUI IOCTYMAIOIEro BO3AyXa U HUKHUM
BBIIYCKHBIM OTBEPCTHEM JJIS1 HCXOASLIEr0 BO3/yXa, MOIBEPraeMOoro Bo3AeHCTBUI0 YD u3nmyueHus u
MarHuTHOro mnojs. KoHLeHTpuyeckas KOHCTPYKLMS YCTPOWCTBAa CO3JaeT MAarHUTHOE IIOJe,
pacrpoCTpaHsIOIIeecs: OT LIEHTPa TpyOUaTON KaMephl, T.€. OT y4acTKa PACTIONOKEHHS JTAMITbI/KOJIObI
C KICTOYHUKOM Y@ U3Iy4YeHUs: 10 CTEHOK TpyOUaTON KaMephl U BEPTHKAIBHO OTHOCHTEIBHO LIEHTPA
TpyOuaTol kameprl. B yka3aHHOW KOMIIOHOBKE MAarHUTHBIE KOJIbLIA TEHEPUPYIOT MATHUTHOE TOJIE,
KOTOpoe 00ecrneunBaeT MArHUTHYK) KOHLIEHTPALMIO, MPUTSITHBas K ce0e MOJIEKYJIbl KHUCIOpOna
BBUJYy WX [apaMarHUTHBIX CBOWCTB, BOKPYI' KOHLEHTPUYECKOM OCH Ha OIpeneeHHbIX
reoMeTpUYEeCKUX ydacTkax B Kamepe. B pesynbrare mpuiaraeMoro AaBlI€HUS CXKaTus IOTOK
aTMOC(epHOro ra3oo0pa3HOro BO3AyXa B TpPyO4yaTON HMOHU3ALMOHHOW KaMepe IBUXKETCS B
MPOAOIBPHOM HampaBlIeHUH OT €€ BIIyCKHOI'O OTBEPCTHS JI0 €€ BBITyCKHOIO OTBepCTUs. MOJeKy bl
BO3/1yXa MPENMYIECTBEHHO NMEPEMEIIAIOTCS, & HE PACCEUBAIOTCS BIOJIb MTPOAOIBHON OCH TPyOUaTOH
KaMepbl HOHH3ALlUM B HANpaBJIEHUM BBITyCKHOTO OTBepCTUsA. JIOKanbHbIE MarHUTHBIE TOJI,
reHepupyeMble MapaMu KoJjell BIOJb NPOAOJbHON OCH, BPEMEHHO IPUTSATUBAIOT MOJIEKYJIBI
KHUCJIOPOJIa U BBI3BIBAIOT UX YACTUUYHYIO MOHM3ALMIO B COYETaHUU C Bo3zaeiicTBreM Y@ usinydeHus.
KombOuHarus HarpaBIeHHOTO MPOJOIBHOTO MEPEMELICHHST MOJIEKYJI KUCJIOPOa MMOTOKOM BO3yXa €
MOTIePEYHBbIM U MPOJOJbHBIM HAIPaBI€HUEM MOCTOSIHHBIX MAarHUTHBIX IMOJIEH BAOJb MPOJOJBHOM
ocu TpyOuaTol Kamepsl co3maeT 3(PQPEKTHBHOE BpeMs 3aAC€PKKH HEUTPAJbHBIX MOJIEKYJI

aTMOC(epHOro ra3000pa3HOro KHCIOPOAA Ha YIACTKAX C BBICOKOH IIOTHOCTHEO MArHUTHOTO ITOTOKA



12

U Jajiee CIoCOOCTBYeT MX NMpPeoOpa3OBaHUIO B PaJUKaNbl KHUCJIOPOAA WU IEPEBOTUT MOJIEKYJIbI
KHCJIOPOAA B BO30YKIEHHOE COCTOSTHHE.

Kpome Ttoro, Bpemsi BO3JEHCTBHUS MArHUTHOTO IOJII Ha PaJWKaJIM30BaHHbIE W (WJIH)
BO30Yy KI€HHbIE HAMArHUYEHHBIE MOJIEKYJIBI KUCIIOPO/a MPOMOPLHOHANBHO CHJIE MATHUTHOTO TIOJIS
U 00paTHO MpPONOPUHUOHAIBHO 3(P(HEKTUBHOW KHHETUYECKOH SHEPrUM MOJEKYJ KHCIOPOAa,
oOpasyemoli mpu cxxaTuum Trasa. llapaMarHUTHBIE MOJEKYJbl Ta3000pa3HOrO  KUCJIOPOAA
MPUTATUBAIOTCA K KOHKPETHBIM Y4acTKaM € BBICOKOI MHTEHCHUBHOCTBIO MArHUTHOTO MOJIS, 3aTe€M
aKTUBUPYIOTCA 10 Oojiee BBICOKMX YPOBHEH MAarHUTHOH akKTHUBAllMMd M, B KOHEYHOM CUETE,
HMOHU3UPYIOTCS KONOOH ¢ NCTOYHUKOM Y @ m3nyueHusi. CienoBaTeNbHO, CTPYKTypa U KOH(pUrypamnys
MAarHUTHOrO MoOJsl, OOyCJaBIMBAKOIIME €ro creuuduyeckoe pacrnpeneseHue, —SBISIOTC
HCKJIFOUUTENIbHO BXKHBIMH (pakTopamu odecnieueHust 3¢ pekTuBHOCTH mporecca noHusauuu. bosee
TOTO, CO3/AI0IEe MAarHUTHBIM MOTOK MAarHUTHOE IOJI€ U MOTOK KUHETHUYECKON 3HEPTUU MOJIEKYJI
BO3IyXa OMNpPEIENSIOT BPEMEHHYIO KOHIIEHTPALMIO PAJAWKAJIM30BAHHBIX U (WiM) BO30YKIEHHBIX
MOJIEKYJl KHUCJIOpPOAa M CKOPOCTb MX HOHHM3alMu. KOMIOHEHT paauKalu3OBaHHBIX U (WIIN)
BO30Y>KAEHHBIX MOJIEKYJI KHCIOPOAA OKPY KAETCsI MOCTYNAOIIMM IIOTOKOM aTMOC(HEPHOro BO3AyXa.
Kunernueckoe B3aUMOAEHCTBUE MEXAY YKAa3aHHBIMU [BYMsl KOMIIOHEHTaMH, BKJIIOUYAKLIUMU
panuKaIM30BaHHBIA M (W) BO3OYKIEHHBI ra3 W HEWTpaNbHBIA aTMOC(epHbI BO3AYX M HX
JanbHelIee B3aUMOAEHCTBUE U COYJApPEeHHs] CO CTEHKaMH KaMepbl MOHM3AIH, B TOM YHUCJE C
pa3MeIeHHON B Hell KapKaCHOW KOHCTPYKIUEH, MATHUTHBIMU KOJIbLIAMH U KOJIOOH ¢ MCTOUHHUKOM
V® wusnyueHus, oOOyCIaBIMBAIOT CKOPOCTh PEKOMOMHAIMM PAaJUKAIN30BAaHHOTO Tras3a B
aTMOC(epHBIN Ta3 WIM 3aTyxaHHe BO30YKIEHHOro cocTosiHus. ['eomerpuueckas ¢opma Kamepsl
WOHU3ALUH U €€ BHYTPEHHSISI KOHCTPY KIS TAKKe SIBIIIOTCS HCKITFOYUTEIBHO BAXKHBIMH (PaKTOPAMH,
OKa3bIBAIOLIUMH HENOCPEACTBEHHOE BIUSHHE Ha €€ Xapakrepuctuku u 3¢dexkruBHOCTH. B
pe3yJbTaTe 3TOro, YeM BbIIIE CTENEeHb CXKATHA ras3a Uil JaHHOW KOH(PUTYpALH MarHUTHOTO TIOJIS,
TeM MeHblle CTeleHb BO3JAEWCTBUs TOBBIIIEHUS MAarHUTHOM AaKTHUBALlMM Ha CKOPOCThb
MOHHM3aLN/CTENIeHb BO30YKIEHUS MOJIEKYJI ra3000pa3HOro KUCIOPOAa.

Kpome Toro, uem Bblllle pacxoj] MOTOKA BO3AyXa U YeM HUKE MHTEHCUBHOCTb MarHUTHOIO
T0JIs, TEM KOpoue MepHoJ MPOBEEHNUs PaAUKaIOB KUCJIOPOAa B MArHUTHOM I10J1€, C OJJHOM CTOPOHBI,
U TEM MeEHbIIEe pPEKOMOMHALMS MOJIEKYJ KHCJIOpOAa B PaIUKaJIHM30BaHHOM/BO30YKIEHHOM
COCTOSIHMM U UX BO3BPAaT B HEUTPAJIbHOE COCTOSHUE, C APYTrOM CTOPOHBI. UeM Huxke pacxop MoToKa
BO37lyXxa M 4YeM BbIllle WHTEHCUBHOCTb MAarHWUTHOIO IMOJi, T€M J/JIMHHEE IepHOJ| MPOBENEeHUs
pPagUKaIOB KHCIOPOAA B MATHUTHOM TI0JIE€ U TeéM ciiabee UX peKOMOWHALIHS U TEPEXO] B HEHTpaIbHOE
COCTOsIHUE.

B onHOM BapuaHTe OCYIECTBIIEHNUS HACTOAIIEr0 H300pETEeHNUs, ONTUMH3aLNs KaMephl 3a1aHa

B COOTBETCTBHHU C HUKCTIPUBEACHHBIMU OCHOBHBIMH napameTpamu, BKJIFOYAO UMM
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reoMeTpuueckyro (HopMy U KOHCTPYKIHMIO Kamepbl. YKa3aHHAsi KOHCTPYKIMSI BKJIFOYAeT
BHYTPEHHIOK KOH(PUTYPALINIO, COCTOSIIYIO U3 KAPKACHOW KOHCTPYKIIMH, HA KOTOPOW pa3MereHbl
MarHUTHbIE KOJIbI[Aa W BHYTPH KOTOPOH YCTAHOBJEHBI KOJOBI ¢ HCTOYHHKOM Y@ wu3nyueHws,
BO3EUCTBYIOIIHE HA CBOWCTBA MPOXOMASIIEr0 MOTOKAa aTMOC(EPHOro BO3[AyXa, W KHHETHKY,
OOyCIIOBJIEHHYIO CTEMEHbI0 CXKaTHs, MapaMarHUTHBIMH W TEUIOQHU3MYECKUMH CBOWCTBAMH,
pacripenenieHueM, HWHTEHCHBHOCTBIO M TOTOKOM MArHMTHOTO TMOJisI, HMHTEHCHBHOCTBhIO Y@
U3Jy4YeHUs], MHIYIUPYIomero npeodpasoBaHue arMocepHOro Bo3ayxa B rasoodpasHyio ¢aszy B
paarKaIM30BaHHOM/BO30Y KICHHOM COCTOSIHUHM. B JOMOJHUTEIBHOM BapHaHTE OCYLIECTBICHUSI
HACTOSIIEr0 M300pETeHHsT pa3Mepbl MATHUTHBIX KOJIEI MPOMOPLHMOHAIBHBI radapuTaM KaMephbl.
Kpowme Toro, onTuMu3aius pa3sMepoB HECKOJIBKHX KOJIeL, BHYyTpeHHElH KOH(PUrypaimu B KOHKPETHOM
30HE BO3JEWCTBHSI MArHUTHOTO TMOJis, WHAYLMPYIOUIMX MAarHUTHOE TIOJi€ TMPH OMNpeesIeHHOM
pacrpeneNieHud ero HanpsPKeHHOCTH M CO3JAIOIIUX MATHUTHBIM TIOTOK BHYTPH KaMephbl,
OCYLIECTBIIIETCS B COOTBETCTBHU C TPEOYEeMO CKOPOCTBIO PaIuKaIN3aIMK/CTENEHbIO BO30Y KACHUSL.
Kpome TOro, B OLIEHKY ONTUMH3HUPOBAHHBIX OTHOCHTEJBHBIX rabapvTOB BKJFOUEHbI TrabapuThI
KaMepbl, ee reoMerpudeckasi ¢opma, KOHPUTypaluss U KOHCTPYKLHS, CTENeHb CKATHS TMOTOKA
aTMOC(EepHOro BO31yXa, B TOM YHCJIE, €r0 KHHETHKA, MapaMarHUTHbBIE U TEIUIOPU3NUECKHE CBOMCTBA
u YO mnyuenne, HHIYIHPYIOLIee paauKaIu3alnio/Bo30ykaeHne aTMOC(HEPHOTo BO3ayXa.

B 1OMOJHUTENLHOM BapHaHTE OCYINECTBJIEHHS HACTOSINETO H300peTeHHsT KOH(QUIYpPALUs
MarHUTHOT'O IOJISl BKJIFOUAET HECKOJIBKO 30H BO3IEHCTBUSI MATHUTHOTO TIOJISL, TIPU 3TOM KayKast 30Ha
npeaHa3HadeHa Ui pa3sMEIIeHHsT OJHOW Mapbl MArHUTHBIX KOJIEll B TPSMOM WM OOpaTHOM
MarHUTHOHN MOJSIPHOCTH. B OMONHUTENEHOM BapHaHTEe OCYIIECTBJIEHUSI HACTOSIIIETO H300pETEHM s
MarHUTHOE T10JIE, MHAYIUPYEMOE MATHUTHBIMHU KOJIbIIAMH B Ka)KIOW 30HE BO3IEWCTBHS MATHUTHOTO
nojs, Bapbupyerca B auamnasoHe 107-10"° TayccoB mpu mOCTATOYHOM MArHUTHOM IOTOKE,
HEOOXOMUMOM JIJIsl TAHHOM CKOPOCTH PaauKaJH3alMU/CTENIEHH BO30OY KIEHHUS MPH OIMpeneIeHHOM
CTEIEeHH CKaTHs BO3yXa U MapaMeTpax KaMephbl, TAKUX KaK reoMeTpudeckas Gopma v KOHCTPYKIHS,
BHYTPEHHsIT KOH(UTypalusi, CBOMCTBAa MOTOKAa aTMOC(EPHOro BO3Myxa, BKIIKOYAIOIIHE KMHETHKY,
napamMarHUTHbIE U TeIUIOQHU3NUECKUE CBOMCTBA BO3MyXa, paclpenesieHHe, HHTEHCUBHOCTh U MOTOK
MAarHUTHOTO TOJiSi, HWHTEHCHBHOCTh Y@ u3NyueHHs, HHOyLUUPYIOIIEro Mpeodpa3oBaHue
aTMoc(epHOro Bo3ayxa B ra3000pasHyio a3y B paauKaIn30BaHHOM/BO30YKIEHHOM COCTOSIHUU. B
JOTNOJIHUTEbHOM BapUaHTEe OCYIIECTBICHHUSI HACTOSIIEr0 M300peTeHUsT Kajkaasi 30Ha BO3ACHCTBUSI
MarHUTHOT'O TMOJISl BKITOYAET Mapy MAarHUTHBIX KOJIEL, UMEIOIUX OMPENeIEHHY TeOMETPUIECKY IO
(dopmy, pasMepsl 1 IOJIAPHOCTU. B eliie 01HOM BapuaHTe OCYIECTBICHHUS HACTOSILIErO H300peTeH s
paccMaTpuBaroTCsi (DaKTOPbI BIUSHHSI KOHQUTYPAIL[MH 30HBI BO3JEWCTBHS MAarHUTHOTO MMOJIST Ha

MAarHUTHOE TOJI€ © MATHUTHBIN MOTOK B CBOOOTHOM 00BeMe KaMephl, B TOM YHCJIe BOJIU3U €€ CTEHOK,
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U COOTBETCTBYIOLIEE BIMSHUE BOJNM3U 30HBI BO3AEHCTBUS MAarHUTHOTO TOJISL ISl WHAY LIUPOBAHMS
panukanuzaiuu/Bo30y KIEeHUs BO3AyXa.

B omgHOM mnpeamodTHTENPHOM BapHAaHTE OCYINECTBJIEHHS] HACTOSIIETO H300pETEHHs IBE
KaMepbl UMEIT LWIMHAPUYECKYIO (OpMy, NMpHYEM KaMepbl pa3indyaroTcs 1Mo 00beMy H JJHHE,
cocrasisiromer 892 u 430 MM COOTBETCTBEHHO UM MMEKOT OAWHAKOBBIA BHYTPEHHUN W BHELIHUHN
auaMeTpel, cocrapiasiromue 63,4 mm u 73,15 MM COOTBETCTBEHHO. B eme onHOM BapuaHTte
OCYLIECTBJICHUS] HACTOSIIIETO N300peTeHust (peppOMarHUTHBIE KOJIbIIa BBITOJHEeHBI 13 criaBa NdFeB
(mapka Ne 42) ¢ mokperrriem u3 Ni-Cu-Ni (Hukens), ux mupuHa cocrasyisieT 3,1 MM, BHEUIHHIA
nuametp - 31,75 mm, BHyTpeHHun auamerp 19,05 mm u TonmuHa 6,35 Mm. B ewme ogHOM BapuaHTe
OCYILECTBJIEHHs] HACTOSIIEro U300peTeHus] TuaMeTp BHYTPEHHUX U BHEIIHUX TPyOONPOBOAOB Ha
BXOZIE M BbIXOJe W3 Kamepbl cocTtaBiseT 10 mm. [lnuuHa namn ynbTpadroneToBOro u3nydeHUs
COOTBETCTBYET JJIMHE KaMepbl MPH HOMUHAIbHOU MourHOCTH 21 u 39 Barrt coorBercTBeHHO. O0BEM
pesepByapa st OuuCTKHU Bozbl coctasisieT oT 1000 no 10000 nurpos.

B onmHOM BapmaHTe OCYINECTBJIEHHS HACTOSINErO H300pETeHHsT MAarHUTHBIE KOJbLA
BBIMIOJIHEHB! U3 (DePPOMArHUTHBIX MAaTEPUANIOB, U3TOTOBJIEHHBIX M3 PEIKO3EMENbHBIX MeTalIoB. B
yactHOCTH, Marepuajbl BeiOpaHbl u3 Nd2FeB, SmCos Sm2Co17, KOMIO3HUTHBIX MarHHUTHBIX
MarepHuaioB, Takux kak BaFe12019, MnBi, Ce(CuCo)5, CHUIbHBIX TOCTOSIHHBIX MATHUTOB, TAKUX KaK,
Alnico IV/V u Alcomax, SBISIOUIMXCS TOPTrOBBIMH HAa3BAHUSMH KOMIIO3UTHBIX MAaTEpPHAJIOB,
BBIMOJIHEHHBIX M3 CIUIABOB AJIFOMUHMSI, HUKEJIS i KOOaJIbTa C JKeJie30M U ¢ 100aBIeHneM HeOObIINX
xonudecTB Cu, Ti u Nb, u ¢peppuToBbIX MaTepuasioB u3 peppuMarHeTuKoB, Takux kKak FexO3 u FesOa.
B nomonmHUTENBHOM BapHAHTE OCYLIECTBJICHUS HACTOSALIETO HW300pEeTeHUs KOH(UTyparus
MAarHUTHOTO TIOJIsl T€HEPUPYETCS HECKOJbKUMH TapaMH MArHUTHBIX KOJIEI], Pa3MELIEHHbIMU B
HECKOJIbKUX 30HaX BO3AEMCTBHSI MATHUTHOTO MOJIs,, IPU 3TOM Kax/1asi 30Ha BO3/1eHCTBUS MArHUTHOTO
MOJIS BKJIOYAET OAHY Mapy KOJel, COAEPKaly OAHO KOJbIO, BHIMOJHEHHOE W3 MAarHUTHBIX
MaTepUasoB, MEPEUNCIEHHBIX BBILIE, U OJJHO KOJBLO, BBIIIOJIHEHHOE U3 METAJUIMYECKOTrO MaTepuIa,
TAKOTO KakK JKele30 H CTajlb, KOTOPBII MOXKET OBITh HAMarHWMYeH IO BO3JCHCTBUEM
WHAYLUPOBAHHOTO BHEIIHETO MArHUTHOTO TIOJISI.

Du3nuecKoe MOACTUPOBAHNE YCTPONCTBA, MOAPOOHO ONMMCAHHOE B MIPEbINyIeM naparpade,
MOJKET MPHUBECTH K pa3paboTKe pa3sTUYHBIX KOHCTPYKTOPCKHUX PEIICHHH, KOTOPbIE MOTYT OBITh
WCIIOJIB30BAHbI U CO3[aHUSl PA3JINYHBIX YCTPOWCTB OYUCTKHM BOABL B pamkax Takux peuieHui
HEOOXOUMO PacCMOTPETh CIIEAYIOLINE HIDKENPUBEACHHBIE OCHOBHBIEC aCIIEKThl U B3aUMOJIEHCTBHE
MEXAy OCHOBHBIMU KOMITOHEHTAMH KaMepbl HOHU3ALIUU:

- CpoiicTBa BO31yXa BKJIIOYAIOT KUHETHYECKHUE CBOWMCTBA MPU TEYEHHHU Tra3a, CBOMCTBA

BO3yXa BHYTPU KaME€pPbl HOHHU3ALNN, HA KOTOPBIC OKA3bIBAKOT BIIMAHUC FrCOMETPUICCKUC CBOMCTBA
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KaMephbl, TAKUE KaK ee reomerpudeckas popma, rabapurhl, BHYTPEHHSSI KOHCTPYKIIHS, 1 MaTePHAIBL,
U3 KOTOPBIX OHA M3TOTOBJICHA.

- Tenmodm3nueckne CBONCTBA rasa, Takue Kak TepMOOapU4YeCKHe CBOWCTBA, HA KOTOPBIE
OKa3bIBAET BIMSHHUE Psii OCHOBHBIX (DAKTOPOB, TAKMX KaK BHEIIHEE JAaBJICHUE, MPUJIAraeMoe K rasy
KOMITPECCOPOM, UCTOUHUK/MOITHOCTE Y @ U3Jy4YeHHUs TOTIOJHUTENBHO KO BCEM APYTUM BO3MOKHBIM
UCTOYHUKAM H3JIy4eHUs, KOTOpblE MOTYT OBITb HHTETPUPOBaHbl B YCTPOMCTBO U MOTYT
NnecTaOUIN3UPOBATh TETUIOPU3UIECKUE CBOMCTBA rasa.

- BHyTpeHHUE B3aMMOAEWCTBHUS MOJIEKYJ ra3a, TakKde Kak BO3MOXKHBIE B3aUMOJEHCTBHS
MEXAYy paaukajlamMd aTMOC(EpHOro BO3AyXa, BKJIOYAas HMX OOOKJHOE B3aUMOJAEHCTBHE U
B3aUMOJIEHCTBUS CO CTEHKAMHU KaMepbl U BCEMU BO3MOKHBIMU MPENSATCTBUAMU B KaMepe B IpoLiecce
MPOXOXKACHUS MOJIEKYJI ra3a depes kamepy. Bo uzbexanue cHikeHus 3¢p(HEeKTHBHOCTH YCTPOICTBA
HEOOXOMMO BKJIFOUUTh B YCTPONCTBO ONpEAENICHHbIE MEXaHU3MBbl OXJIAXKIEHHS AJIS MTOJepKAHUS
CTa0MJIBHOTO TEMIIEPATyPHOTO PEKUMa NPH HE3HAYMTENBHBIX  OTKJIOHEHUSIX TEMIIePaTypPHOrO
pekuma.

- BzaumoneiicTBue Mexny CO3JAIOIIMMU MArHUTHBIH IMOTOK MAarHUTHBIMH MOJSIMM U
IapaMarHUTHBIMU MOJIEKYJIaMH Ta3a, BO30Y KIEHHbBIMH MarHUTHBIM IIOJIEM, KOTOpOe o0ecreunBaeT
KaK MAarHUTHYIO aKTHBAILMIO, TaK U KOHIEHTPHPOBAHHE MapaMAarHUTHBIX MOJIEKYJ ra3000pa3HOro
KHCJIOPO/ia Ha OTIPENIeNICHHBIX YYaCTKaX ¢ BBICOKOW HANPSKEHHOCTBIO MATHUTHBIX TOJIEH B poLiecce
NPOXOKACHHST MOJIEKYJT Uepe3 KaMepy MOHU3ALHH.

- BuyTpenHee B3auMoneicTBHE MEXIy MapaMarHUTHBIMH MOJIEKYJIAMH Tra3000pa3HOro
KUCJIOPOZa, AKTUBUPOBAHHBIMU 10 OoJiee BBICOKMX YpPOBHEH MArHUTHOH JHEPTHU C LEJbIO
TIOBBIIIEHHS BEPOSATHOCTH U CKOPOCTH HOHM3AIMU Y D U3JTydeHHneM.

HUcToyHnk yibpTpadHoNeTOBOrO H3JIy4eHUs, BO30OYKAAIOLINA JBYXaTOMHBIE MOJIEKYJIbI
ra3o00pa3HOro KUCJIOpOAa UId MX IEePeBO/ia B MHOTOBAJIEHTHYIO AJUIOTPOITHYIO Ta3oByHO (¢asy,
BKJIFOYAOIIYI0 HECKOJIbKO CTa0MIIbHBIX COCTOSIHUH. Mcrounuk Y@ M3yueHHsl OCYIIeCTBISIET
IeMOJIUTHYECKOE PACLICTNICHNEe XMMHUYECKHX CBsI3€il B MOJIEKYJaX KHCJIOPOAA, B YAaCTHOCTH, B
MOJIEKYJIaX Tra3000pa3HOr0O KHUCJIOPOAA, MPOXOASIINX Yepe3 MArHUTHOE MOJie, B Pe3yJIbTaTe 4ero
NPOMCXOOUT WX HWOHHW3aLus/Bo30ykneHne W (opMHUpOBaHHE Tra30BOH (asbl B AJUIOTPOITHOM
paIUKaIN30BAHHOM/BO30YKAEHHOM COCTOSTHHH.

- JIpyroii acekT 3aKJIF04aeTCsl B TOM, YTO PaJUKaJIbl KHCIOPOAA/BO30YKAEHHBIE MOJIEKY JIbI
IOCTAaBJISIIOTCS B pe3epByap Ui BOABL, M, TaKUM OOpa3oM, MX MPOAYKT NPEACTaBIsieT COOOM
BAPUAHTHBIN PEareHT OKHUCIIUTENbHOTO NEeHCTBUS, KOTOPBI MOXKET OBbITh NPENCTaBIE€H B BUAE
NEPEeKUCH BOJIOPOJA NPU MPOTEKAHHM PEAKIMH C MOJIEKYJIAMH BOIBI M PA3IMYHBIMH THIIAMHU
pamuKaIoB KUCIOpoaa. Bee THIIBI peareHTOB SIBJISIFOTCS. aKTHBHBIMH OKCHIIAHTAMH, BCTYTAIOIUMH B

pe€akuu0 ¢ BOCIIPUUMHYHBBIMHU BCIICCTBAMU C MMOTCHLUUAJIOM BOCCTAHOBJICHUA IMyTEM NJOHHUPOBAHUA
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SNEKTPOHA Ui CTAOMIM3ALMM HEYCTOMYUBBIX PAJUKAIOB MOJIEKYJ KHCIOPOAAa WM MyTeEM

BOCCTAHOBJICHUSA NIEPEKNUCU BOAOPOAA A0 €€ CTaOMJIBHBIX COEIUHEHUN BOJBI KucJjiopoaa.

C yueToM NpeAllecTBYIOLIEr0 MOAEIUPOBAHUS HaMM MPEaraercs HUKENpUBEICHHbIE
BAPUAHTbI OCYLIECTBJICHHUS. B OAHOM MPEANOYTUTEIbHOM BapUAHTE OCYLIECTBJICHHUS] HACTOSILETO
M300peTEeHUs] TpeIaraeTcsi IOJIHOCTBIO KOHLEHTPUYECKAs KOHCTPYKLHS Ui YKa3aHHOTO
yCTPOWCTBA, BKIJIIOYAIOINAs TPYyOUATYH0 HMIMHIPHYECKYIO KaMepy HOHU3ALMH, LMIHHIPHYECKYIO
YAIMHEHHYIO KOJIOy ¢ UCTOYHUKOM YD HM3JIydeHHUs U, 1O MEHBIIEeH Mepe, OJHY 30Hy BO3IEHCTBUS
MAarHUTHOTO MOJIsl, BKIKOYAKOLIYH0, IO MEHBbLIEH Mepe, ABa MArHUTHBIX KOJIbLIA, PACIOJOKEHHBIX
CUMMETPUYHO BOKPYI LIEHTPAJIbHOW OCH KaMepbl. MarHUTHbBIE KOJbLA Pa3MELIEHbl HA KapKacHON
ANFOMUHUEBON KOHCTPYKLUY, NTPeJHA3HAUEHHON I UX (PUKCALMU B CrielM(UIeCcKoil KOMITOHOBKE,
obecrieunBaroIeil UX [EHTPUPOBAHUE IO LIEHTPAIBbHOM OCH KaMepbl HOHU3ALUH, 110 OTHOLIEHHIO K
APYTUM KOJIbLIaM B KOHKPETHOH 30HE BO3[€HCTBUSI MATHUTHOTO MOJIS K APYTUM 30HaM BO3AECHCTBUS
MarHUTHOTO NOJA B Kamepe noHusauuu. KapkacHas KOHCTPYKLMs, BKIFOYAIOIIAsl JTOKAJIN30BaHHbBIE
30Hbl BO3JEHCTBUSl MAarHUTHOIO MOJs, NpeJHa3HAa4YeHa MAJid NPEAOTBPAIlECHUS MHHHMAJIbHOTO
BO3MYyIIeHHs Tnpoduis W pacmpeneneHuss IOCTYMAOIIEro aTrMocepHOro Bo3ayxa |
panuKaIM30BAHHBIX ~ KOMIIOHEHTOB BO37Ayxa. MarHuTHbIE KOJbIIa MOTYT OBITh pa3MeEIleHbl B
napajuieIbHOM, CAUMMETPUYHON MO0 HemapasuiebHOW, aCHMMETPUYHON MAarHUTHOW TMOJSIPU3ALINH
U TpeJHAa3HAuYeHbl [UII MHAYLUHUPOBAHUS MAKCHUMAJIbHOTO KPYrOBOIO MArHUTHOIO IOJS,
BO3JICHCTBYIOLIEr0 HA TOTOK MOJIEKYJl CKATOro Bo3nyxa. Paamyc M ¢opMa MarHUTHBIX KOJeLl
OTPENENSIOTCS CIeHU(PUIECKUMHU TPEOOBAHUSMH K MATHUTHOMY TIOJIIO, TAK)XKE CIIOCOOCTBYIOLIIMMHU
MUHMMH3ALUN B3aUMOJEHCTBUS C TIOTOKOM raza. B pesyibrare 3TOro mpoduib MOTOKa rasa B
panuKaIM30BAHHOM/BO30YK/IEHHOM COCTOSIHMM NPUHUMAaET (HOPMY KOHLIEHTPUYECKOTO MPOQUIIs
MAarHUTHOTO TIOJIs, CJIENOBATENbHO, OOECHeYnBAaeTCs MHUHUMAJIbHOE B3aMMOJCHCTBHE Trasa B
pamuKaIM30BAaHHOM/BO30YKIEHHOM COCTOSIHUM C KOMITOHEHTaMH IOTOKA aTMOC(EPHOTO BO3IYXa,
TEM CaMbIM CYLIECTBEHHO CHMXAasi X OOOKOIHOE B3aUMOAEHCTBUE U B3AUMOIEHCTBHE CO CTEHKAMHU
Kamepbl, BHYyTPEHHEHN KapKaCHOW KOHCTPYKLUEH U KonbLaM. /luaMeTp u ANMHY KaMepsl, AUaMeTp U
JUIMHY KOJOBI C HCTOYHMKOM Y@ wu3nydeHuss MOXOMPAIOT B COOTBETCTBHH C HCXOIHBIMH
TpeOOBaHUSAMHU K 33JaHHOW CTENEeHH CXXAaTHA ra3a, KOTOpPble NPEABAPUTENIBHO ONPENeIeHbI
KOHKPETHOH OOJIacThIO MpPEayCMAaTPUBAEMOrO NMPHMEHEHHs. YKa3aHHble CHelU(pUKALUN TaKXkKe
OTHOCSITCSI K TpeOyeMOil SKCIUTyaTallMOHHOH MOIITHOCTH M CKOPOCTU OYHCTKHU BOJbI B KOHKPETHOU
obmactu mpumeHeHws. llocie 3amaHMs YKa3aHHBIX TMapaMeTpoB TNpouib M pacmpeneseHue
MarHUTHOTO TOJIS1 YCTaHABIUBAOT U ONTHMU3HPYIOT AJIsl JOCTHXKEHUS TpeOyeMOoi CTENeHN OYHCTKU
IPU OTPENEeNIEHHONW CTENeHH CXKaThs Bo3nyXa. B COOTBETCTBMM C yKa3aHHBIMH TPeOOBaAHHAMHU

MPEUMYIIECTBO NMPUHATON KOHCTPYKLIMHM KaMepbl 3aKJIIOYAE€TCsl B KOHLEHTPUUYECKOM CTPYKType
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MAarHUTHOTO TOJIs, 00eCTIeYnBAIOIeH CYIeCTBEHHOE CHIDKEHUE YKA3aHHOTO BBIIIE CIIEITU(PUISCKOrO
B3aMMOEHCTBYS BHYTPU KaMepPbl HOHU3ALIUH.

B nomonHUTETPHOM BapUaHTE OCYLISCTBJICHHS HACTOSIIETO H300pETEHHs] KOHCTPYKIIHS
KaMepbl MOHM3AINHN MpEeayCMaTpUBaeT MPUMEHEHHe Crocoda, OCHOBAHHOTO HA HCIIONIB30BAHHH
CUJIBHOT'O B3aUMOJIEUCTBUS MEXKIY HECKOJIBKUMHU OCHOBHBIMHU (PU3UYECKUMHI MEXaHU3MaMH, TAKHMH
KaK B3aUMOJEHCTBHE MEXAYy MOJIEKYJIAMUA KHCJIOpPOAa C MArHUTHBIM TIOJIeM MU HCTOYHHKOM
yAbTPaHONIETOBOIO HM3JYUYEHUS TPU OJHOBPEMEHHOM OOECTeUeHUN B3aUMOICHCTBUS MEXKIY
MOJIEKYJIaMH Ta3a U APYTUMU (PU3HIECKUMH MEXaHH3MaMH Ha BO3MOXKHO OoJiee HU3KOM YPOBHE.
Takne MexaHIU3MbI MOTYT XapaKTEPU30BATHCS CBOWCTBAMHU PO IS TOTOKA ra3000pa3HOro BO3AyXa
U ero Termiopu3niecKUMH CBOWCTBAMHU. YKa3aHHBIE CIIOCOO M KOHCTPYKLHS OTJIMYAOTCS OT
U3BECTHBIX TEXHUYECKUX PELICHHH, B KOTOPBIX OMHUCBHIBAIOTCS YCTPOWCTBA A Oe3peareHTHOU
00pabOTKM W OYHUCTKH BOABI, M TMpeayCMaTpuBaeTcs cjiadoe B3aMMOAEHCTBHE MEXKIYy BCEMHU
bu3rUecKUMU MEeXaHU3MaMH, OKa3bIBAIOIUMH YIIPABJISIFOLIEe BO3IEHCTBHE Ha yCTPOHCTBO. IHBIMU
CJIOBaMH, OCHOBHAsl LeJib HACTOSILIEr0 YCTPOMCTBA 3aKIIOYAeTCs B HOHU3ALMH/BO30YKICHUU
MOJIEKYJI Ta3000pa3HOro KHCJIopoaa Haubojee ONTHMAJbHBIM CIIOCOOOM C LIENbI0 MX MEepeBOna B
panuKaIN30BaHHOE AJUIOTPOITHOE COCTOSHUE, MOANEPIKHUBAst MPU 3TOM MaKCHUMAJIbHO HOPMAaJIbHBIH
MOTOK BHYTPH KaMepblL. [lpyrast 1iesib 3aKI04aeTcs B IPeIOTBPALIEeHHH BEPOATHOCTH U BO3MOKHOCTH
BIIUSIHUS MEXAaHM3MOB PEKOMOHMHAIIMM Tra3a B pPagUKaTH30BAaHHOM/BO30Y KIEHHOM COCTOSIHHH
00paTHO B OCHOBHOE JIBYXaTOMHOE COCTOSTHHE KHCJIOPO/a IO MePE ero MPOXOKIEHUS Yepe3 KaMepy
WOHM3AIMM B HAMPaBJIEHUH BO3AyXOBBITYCKHOTO OTBepCTHs. Takum 0O0Opa3oM, HCMOJIb3YeTCs
WIMHIPUYECKAs CUMMETPUYHAsI KOHIIEHTPUYECKasi KOHCTPYKLHUsI TPyO4aToli Kamepbl, B KOTOPOM
KaK UCTOYHHK MarHUTHOTI'O TMOJISl, TAK U MCTOYHUK YJIbTPA(HUOIETOBOrO U3JyUYEHHs PACIIONOKEHBI B
HETNOCPENCTBEHHOM OJIM30CTH OT LIEHTPAIBHON OCH U pa3MelleHbl BIOJb LEHTpaIbHON ocu. Kpome
TOTrO0, KaK OyJeT U3JI0KEHO HIDKE, MPUIaraeMble MAarHUTHBIE TIOJISE MHAY IUPYOTCS ABYMSI HJTH TPEMsI
KOMIUIEKTAMH KOHIIEHTPUYECKUX LIWJIMHIPUYECKUX (hePPOMArHUTHBIX KOJIEIl, PACIOJIOKEHHBIX B
npsIMOM WM OOpaTHOM MOJISIPHOCTH B COOTBETCTBUU ¢ KOMIOHOBKamu Ha @ur. 6A, C-E, 3aHumas
MIPY 3TOM HE3HAYUTENbHYO 3(()EKTHUBHYIO 4acTh OT 001Iero oobema TpyO4aToi KaMmephbl Ha BEpXHEM
KOHIIE, Ha HIJKHEM KOHIIE U MO LEHTPY TpyOUaToll KaMepbl, MPHU 3TOM KaXKAbIH KOMILIEKT KOJell
BKJIFOYAET MArHUTHBIE KOJIbLIA ¢ OTPHULATEIBHBIMU U MOJIOKHUTEbHBIMA MArHUTHBIMU TTOJTFOCAMH.
BBuay Takoli KOHCTPYKLMM MPENINOJAraeTcs, 4YTO IMapaMarHUTHBIE MOJIEKYJbI Ta3000pa3HOro
KHUCJIOPOZIa KOHUEHTPUPYIOTCS MO JIMHUSM CHJIBHOTO MArHUTHOTO TIOJIsI, YTO CIOCOOCTByeT
MOBBIIIEHUIO UX 3((PEKTHBHOCTH 32 CYET UCKIIOYUTENIBHO CUJIBHOTO BHYTPEHHErO MarHUTHOTO
B3aMMOJCHCTBYSI C BHEIIHE MpPHUJAaraéMbIM MArHUTHBIM TOJieM. JIOTIOJIHUTEIBHO K 3TOMY OHH
pacrojaraTcss B HEMOCPEACTBEHHOW OJM30CTH OT MCTOYHHMKA HMOHM3anuu Y@ usnyudeHuem. B

PE3YIbTATEC 5TOr0 MOJICKYJIbI JOCTATOYHO JIETKO AKTUBUPYHOTCA MATHUTHBIM IMOJIEM U IEPEXOAAT Ha
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Ooee BbICOKHME YPOBHM HAMarHU4E€HHOCTH MOA Bo3neicTBreM YD m3iyueHus: 1 BO30YKAA0TCS 10
annoTponHoil ¢aspl Kuciopona ¢ Oosiee BBICOKOW CKOPOCTBIO TEHEPALUMH IO CPaBHEHUIO C
yCTPONCTBAMM  W3BECTHOIO ypOBHA TexHUKU. Kpome TOro, BBUAY  HCKIIOUUTENBHO
BbICOKOO((DEKTHUBHONH  CKOPOCTH  HMOHHU3ALUHU/BO30OYKACHUsT HUCTOYHUK  YJIBTPAPUOIETOBOTO
U3Jy4YEeHUST MOXKET padoTaTh MPU 3HAYUTEIBHO OOJiee HM3KOW MOIMHOCTH, TEM CaMbIM IepenaBas
OKPY’KaIOIIMM €T0 MOJIEKYJIaM Ia3000pa3HOro KMCIOPOAa MEHBLIHNH 1O BEIMUUHE U BAPbUPOBAHUSM
TerioBol noTok. ClienoBaTeNbHO, 3a CYET 3TOr0 MOBBIMAETCS 3PPEKTUBHOCTh B3aMMOAECHCTBUS
MOJIEKYJIBl Ta3000pa3HOrO KHCJIOPOAAa BBUAY YCTPAHEHHs HEXKENIATEIbHOTO pPACCESHUS TIOx
BO3/IEHCTBHEM COCEIHHUX MOJIEKYJ aTMOC(EepHOro BO3AyXa, Takux Kak as3or. [lomaBaemoe
KOMIIPECCOPOM  JIaBJIEHHME MOXKET OBbITh CHIDKEHO, 4YTO IIO3BOJISIET COKPATHUTh KOJHYECTBO
HE’KeJaTeIbHbIX KOMIIOHEHTOB TypOyJieHTHOro noroka. Kpome Toro, reomerpudeckast KOHCTPYKLUs
MarHUTHON KaMepbl, BKJIFOYAIOLIasi KOMIIOHOBKY (DEppPOMAarHUTHBIX KOHLIEHTPUYECKHX KOJell,
IpeJHa3HaYeHa JJs1 MUHMMU3ALUM BO3HUKAIOIIMX B BO3AYLIHOM IIOTOKE BO3MYIUEHUN IpH
HE3HAUMTEJIbHBIX HeXKeJIaTebHbIX MOO0O0YHbIX 3(dekrax B Buae TypOyneHTHOro moroka. [lanHas
LleJIb JOCTUTAETCS 3a CUeT CIELHAIbHOW IeOMEeTPHYECKON KOHCTPYKLMH TpyOuaTOl KaMephl, B
KOTOPOH YYUTHIBAETCS HOPMAJIBHBINA MOTOK Ta3a, U MPH 3TOM (eppOMarHUTHbIE KOJbLAa M KoJjba ¢
UCTOYHUKOM Y@ wu3nydeHus/namna Y@ u3aydeHUs 3aHMMAIOT JIMIIb HE3HAYHMTENIbHYIO YacTb
o0beMa kamepsl. B pesynbTare TOro B BO3yIIHOM ITOTOKE BO3HUKAIOT Ci1a0bie Bo3MyieHwust. Kpome
TOrO, (hepPOMATHUTHBIE KOJIbLIA HHAYIUPYOT KOHLEHTPUIECKUN PO IITE MATHUTHOTO TIOJISE BOJb
LHeHTpaJbHOW ocu  TpyOuaroii kamepbl. IIoTOK Monekysq ra3000pa3HOro KHUCIOpoga B
panuKaIM30BAHHOM/BO30Y KIEHHOM COCTOSTHIH MPEUMYIECTBEHHO MPOXOAUT BOJIHM3U LIEHTPATbHOM
NPONOJIbHOW OCH TpyO4YaTOH KaMepbl U TONBEPraeTcs HE3HAYUTETbHOMY KOJIMYECTBY AaKTOB
PEKOMOMHAIINY, KOTOpble OOyCIaBIMBAIOT MUX MEPEXOA B €CTECTBEHHOE ABYXATOMHOE COCTOSHHE
Kuciopona. ITo  OOYCIIOBIEHO OTHOCHTEJIBHO HE3HAYHTEJBHBIM CPEIHUM  KOJHYECTBOM
B3aUMOJIEHCTBUI CO CTEHKaMH KaMepbl, Ooyiee JIETKUM TNPOTEKaHHeM B3aumopeicteus ¢ Y@
U3Jy4E€HHEM M MEHBIIUM KOJUYECTBOM HEXKeNaTeNIbHbIX aKTOB paccesHuss Y@ wu3iIydeHus,
BBI3bIBAEMBIX MOJIEKYJIAMH aTMOC(HEPHOTO a30Ta, CHIDKAOIIUMHU CKOPOCTh MOHU3ALUU KHCIOPOAA.
OTnuuue OT YCTPOWCTB M3BECTHOIO YPOBHS TE€XHUKH COCTOMT B TOM, YTO LEJbIO CTABUJIOCH
IOCTIDKEHUE HHU3KOTO YPOBHS B3aMMONEHCTBHS MEXKIY BCEMH OCHOBHBIMH (DU3HMUECKUMHU
MeXaHU3MaMH yCTPONCTBA, U IIPU 3TOM COOTBETCTBEHHO, 10 MEHbILIEH Mepe, OAMH U3 ABYX OCHOBHBIX
KOMIIOHEHTOB yCTpoilcTBa - Jamma Y@ m3nydeHuss u (win) GpeppOMarHUTHBIE 3JEMEHTHI -
pa3Meliaiy CHapy K BO3AYIIHON KaMephl. B yCTpoOHCTBe HACTOSIIEro H300pETeHHST HCIIOIb3YIOTCS
TpyOuaTast Kamepa HMIMHAPUIECKON TreoMeTpuyecKol KoH(Hrypaunu, peppoMarHuTHbIE KOJIbLA U
Jamra/konba ¢ WCTOYHHKOM Y@ H3JIyueHHs], pa3MeIleHHble BHYTPU KaMmephl. 3a CYET 3TOro

obecrieunBaeTcs MaKCHMAaJbHOE B3aUMOAEHCTBHE, T.€. CKOPOCTb paIUKaIN3aLNN/BO30YKIEHHA
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BO3PACTAET M CHIDKAETCS 10 MUHUMYMa BO3HUKHOBEHHE BO3MYIIEHHH MPOQHIIS OTOKA ra3a BHYTPU
KaMephbl C LENbI0 MPEIOTBPAIIEHHS HeXKeIaTeIbHbIX MOOOYHBIX 3P PEKTOB B BHUAE TYypOYJIEHTHOTO
NIOTOKA ra3a. JTo, B CBOK OuUepelb, MO3BOJSIET OCIAOUTH MPOLECC PEKOMOMHALMHM KHCIOPOAa B
pamuKaIM30BaHHOM/BO30YKIEHHOM COCTOSIHUM B JIBYXaTOMHYIO (pa3y, 4TO MOXKET MPUBECTH K
cHIKeHno 3¢pdexruBHOCTH 00pabOTKM M OYUCTKHU BOABI. llpeamonaraercs, 4TO MPEeHMYINECTBO
PAaCKpBITOTO YCTPOWCTBA 3aKJIFOYAETCS B BBICOKOW/MOBBIIIEHHOH 3>((dekTuBHOCTH 00paboTku H
OYUCTKH BOJIbI, YTO OBLIO NPOAEMOHCTPHPOBAHO HAa OCHOBE PE3YyJIbTATOB 3KCIEPUMEHTOB. B
COOTBETCTBUH C TNPUBEICHHBIM ONMMCaHueM B Pasnene Qpu3nueckoro MoneIMpOBaHUS YKa3aHHBIE
npeumyliecTBa 00yCIIOBJIEHBI PAIOM CYLIECTBEHHBIX (DAKTOPOB, CIOCOOCTBYIOIINX TOCTHKEHUIO

noBbIeHHOH 3¢ pekTUBHOCTH 00PaOOTKH M BHICOKOTO KA4€CTBA OYUCTKHU BOABI.

KpaTkoe onucanue yepremxei
@ur. 1 —wutrocTpanus 6I0K-CXeMbl KOHTEHHEpa 11l pa3MEIeHHUs B HEM YCTPONCTBA 1JIsl 00paboTKU
Y OYMCTKH BOJBL
®ur. 2 — BHyTPEHHSAA KOHCTPYKLUS YCTPOUCTBA sl OYMCTKH BOABL
®ur. 3 — BUJ criepean yCTPONUCTBA A1t 0OpabOTKH M OYMCTKHU BOJIBL.
®dur. 4A-B — >cku3 KaMepbl HOHU3ALUN BO3yXa, rae (A) — BUA CBEPXY B MEPCIEKTHBE BHEIIIHETO
xopmyca, u (B) — Bug cOOKy B mepCreKTHBE KaK BHyTPEHHEH, TaK U BHEIIHEH KOHCTPYKIIHIA U y3J1a.
@ur. SA-D — KOHCTPYKIHMS MOHTQXKHBIX 3JIEMEHTOB KaMepbl HOHHM3aluu Bo3ayxa. (A) —
MOKOMIIOHEHTHOE N300paKeHHe CBEPXY B MEPCIEKTHBE MOHTAKHBIX 3JIEMEHTOB BHELITHETO KOPITyCa,
(B) — mokoMmnoHeHTHOE n300paskeHue COOKY B MEPCIEKTHBE BHYTPEHHUX U BHELTHHX MOHTAXKHBIX
snemenToB; (C) u (D) — BUABI KPYNHBIM TIaHOM 3JieMeHTOB Ha (B) u (A) ¢ deppoMarHuTHBIMU
KOJIbLIAMH, Pa3MEIIeHHbIMU B (PUKCHPYIOLINX ITOCAIOUHBIX MeCTaX (PepPOMArHUTHBIX KoJiel, u 0e3
HUX COOTBETCTBEHHO.
®ur. 6A-E — skcniepyMeHTa bHble KOMIIOHOBKM MAarHUTHBIX KOJIELl, COEIMHEHHBIX C BHYTpPEeHHEMH
KapKacHOH KOHCTPYKIHEH BHYTPH KaMepbl HOHH3ALUH, U 0€3 MATHUTHBIX KOJIELL.
@ur. 7A-B - (A) — u3o0pakeHus: BUaa cBepxy npudopa U3MepeHHsi HHTEHCUBHOCTH OKPALTUBAHHUS
DPD (N, N armtin-1,4 ¢ennnenauamMun cynbdar), 3aMoJHEHHOTO BOIOH M3 €MKOCTH IS BOIBI,
COEAMHEHHON C KamMepoll HMOHU3aLUH, COAEepKalleld OMNpeeeHHOe KOJMYECTBO PaAUKaJIOB
kuciopona. (B) — coorBercTByromias Taduia 3HaUEHUH HHTEHCUBHOCTH OKpamusanus DPD.
®ur. 8A-B — rpaduk SKCIEPUMEHTAIBHBIX PE3yJIbTATOB KOHLEHTPALNHU PaguKaioB (A) U nepuona
CTa0MIM3aLUN PAaBHOBECHOTO COCTOsIHUS (B) Ipu pasnMuHBIX pacxonax HAarHETAEMOTO BO3AyXa.
@ur. 9 — rpadux U3MepeHNH KOHLEHTPALMH CBOOOJHBIX PAIUKAIOB B PABHOBECHOM COCTOSIHUH IS

Pa3IMIHbIX 3HAYECHUH pacxoaa Haru€TtacMoro Bo3ayxa.
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®ur. 10 — rpaduk 3KCNEPUMEHTANBHBIX PE3YJbTATOB KOHIEHTPAIMK CBOOOMHBIX PAIUKAJIOB B
3aBUCUMOCTH OT pAa3jMYHbIX 3HAUYEHUH pPacXOJOB HArHETaeMOro BO3AyXa, YMHOKEHHBIX Ha
COOTBETCTBYIOIIHUI MEPUON CTAOMIIN3ALUN PABHOBECHOTO COCTOSHUSI.

®@wur. 11 — rpaduk pacCUUTAaHHON CPEAHEH MIOTHOCTH MOTOKA PAIUKAJIOB KUCIOPOA TS PA3IMIHBIX

3HAYCHUM pacxoaa Haro€eracMoro Bo3ayxa.

IToapoOHoe onucanue yeprexei

Ha ®wur. 1 u 2 nponsurocTpupoBaHbl OJOK-CXeMa KOHTEHHepa U KOHCTPYKLUS yCTPONCTBA
st 00paboTku 1 ouncTKU BObI (100), mpu 3TOM peasbHOE H300paskeHHEe OTHOTO OMLIHUOHAIBHOTO
BapHAHTa OCYLIECTBJICHUS YCTPONUCTBA NPOULTIIOCTPUPOBAHO Ha Dur. 3. YCTpONUCTBO Il OUUCTKU
BOJIbI BKJIFOYAET CIIEAYIOIIHE 3JEMEHTBI: ONIHOHAIBHYI0 CHCTEMY BO3AYIIHOrO oxjaxkaeHus (1),
NpefHa3HAYEHHYI0 Uil O0ecredeHHs TepMOCTA0MIN3alMUd M PEryJIUPOBAHHS TEMIIePaTyphI
ycrpoiictBa Ui oOpabOTKM M OYUCTKM BOABI C IEJbI0 MNPEAOTBPALICHUS BO3MOXKHOIO
HE’KeJIaTeIbHOTO BO3AEUCTBHUS BHY TPEHHUX UJIM BHEIIHUX TEIUIOBBIX HCTOYHUKOB, U B 3aBUCUMOCTHU
OT MOTPEOHOCTH B OXJIAXKIEHUU CHCTEMa OXJIAXKIEHHUS MOXKET BKIIFOUATh BO3MYIIHBIA BEHTUIATOP,
CHCTEMY BOJISHOTO OXJIKACHUS WM MHYIO CHCTEMY OXJIQKACHUS, LIMJIMHAPUUYECKYIO Kamepy (2)
MOHHU3ALUN BO3JYLIHOIO IMOTOKA, BBINOJHEHHYIO W3 AJOMUHUS, NMOJUBUHWIXJIOPUAA WIM WHOTO
XUMHYECKU HHEPTHOTO MaTepuala ¢ mokpbiTueM u3 TiO2, HAHECEHHBIM Ha €€ BHYTPEHHEIO CTOPOHY
aaexTpudeckuii 6amnact (3) mist Kool ¢ UCTOUHUKOM Y@ u3sydenwst/namibl Y@ U3ydeHus: co
cneun(UKALUSIMI MOITHOCTH (BaTThI, aMIephl, BOJBTbI), COENUHEHHBIH C MECTHBIM MCTOYHHKOM
ANIEKTPONUTAHUS, Pa3MBIKATENb SJIEKTPHUECKON Len (4), NpeaHa3HAYSHHBIH I PEeIOTBPAILEeHUsI
Neperpy30K 1o TOKYy B CXeM€ yCTPOMCTBA, HECKOJIBKO MpUOOpOB yuera (5) pacxona rasza, MPUHLIIHIT
paboThI KOTOPBIX OCHOBAH Ha JJIEKTPUYECKHX U MEXAHMYECKUX METOAAaX H3MEPEHUs], MPHU STOM
npubOpBI yueTa pacxoia rasa MOTryT ObITh pa3MelleHbl BHYTPU WMJIM CHAapyKu KoHTeiHepa (100)
yCTPOWCTBA AJIsi OYMCTKHU BOJIBI, U MOTYT OBITh PACIIOJIOJKEHBI B IPEAEIIax WK 3a MpeeiaMy yUacTKa
OYUCTKH B 00pabOTKH BOIIBI B 3aBUCUMOCTH OT TEXHUYECKUX TPEOOBaHMI K YCTPOHCTBY, IIPU STOM
npubOpBI yUeTa pacxoa rasa npeaHa3sHaueHbl Ul KOHTPOJISI U PEryJIMPOBaHUS 0OBEMHOTO pacxona
MIOTOKAa aTMOC(EPHOTO KHUCJIOPOAA, MPOXOASINEro Yepe3 YCTPOHCTBO (M3MEPSeMOro B 3HAUYEHUSIX
«JIUTPbI B MUHYTY», JI/MUH);, HECKOJIbKO U3MEpUTENIeH YPOBHS MOIIHOCTHU (6), PacCHOJIOKEHHBIX B
mo00M MecTe Ha ydacTke 0OpaOOTKM M OYMCTKM BOABI M NMPEAHA3HAYEHHBIX IJISI KOHTPOIS H
peryaupoBaHus pabovHX MapaMeTpoB, JIEKTPHUECKONW MOIIIHOCTH YCTPOMCTBA, HATIPSKEHUS M CHITBI
TOKa. B Ipyrom BapmaHTe OCYLIECTBIIEHHs HACTOSIIErO M300pETEeHHs! YIpPAaBIEHUE YCTPOHCTBOM
OCYINECTBIJIIETCS] UCTAHUMOHHO. HecKoNbko 3nekTpuyecknx BbIXomoB (7) obecrnedynBaroT
BHYTPEHHEE W HapPYy’ KHOE MOAKIIOYEHHE K UCTOYHHUKY 3JIEKTPONHUTAHUS yCTPOHCTBA 0OpabOTKU U

OYUCTKH BOJABL. YCTPOWMCTBO IOMOJIHUTEIBHO BKIFOYAET BO3AYIIHBIA Kommpeccop (8). Umcterid
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aTMOC(epHBIi  BO3AYX TIOCTyHmaeT B KOMIOpeccop, JmOO W3 BO3AyXa MPEIBAPUTENLHO
OT(UIBTPOBBIBAIOT MPHUMECH W 3arpsi3HEHHsT [0 €ro TMOCTYIUIEHHS B KaMepy WOHM3aLUU C
UCTIOJIB30BAHUEM CIIELIUAIIBHONW CHUCTEMbI (DHIIBTPOBAHMSA, U JaJiee BO3AYX MOABEPralOT CXKATHIO U
MOJAIOT TOA JABJIEHHWEM BO3IYIIHBIM KOMIpeccopoM (8) B LIIMHAPHYECKYIO TPyOUaTyr0 Kamepy
noHm3aiuu (2) (Ha dyeprexxe He MOKa3aHa cucTeMa (UIBTPOBAHUS). 3HAUEHHUs] CO3/1aBA€MOI0
KOMIIPECCOPOM JaBlieHus: HaxonsaTcs B amamasoHe 0,1-10 [Oap] mpu pacxome mOTOKa CKaTOro
BO3ayxa 2-25 n/muH. Ha ®ur. 3 npomurocTpupoBaH OJUH ONIIMOHAIBHBIN KOMIUIEKT YCTPOHCTBA, B
KOTOPOM BO3AYIIHBIN KoMIipeccop (8) coenuuen ¢ nmpubdopom yuera (5) pacxona rasa u 4epe3 Hero
COEIMHEH C KaMepOoil HOHU3aLWHU C TIOMOIIBIO BO31yXonpoBoaoB (8a, 8b), coorsercreenno. Kamepa
MOHHN3AIMN COEIMHEHA C BIyCKHBIM OTBEPCTHEM (HE IOKA3aHO HAa COOTBETCTBYIOLIUX YEPTEXKaX)
BHEIIHETO pe3epByapa Ul BOAbI BO3MYXONpoBoAoM (2a). C Lenbio yaydIleHus MoJauy BO3ayxa B
TpyOUaTyI0 KaMepy MOHU3ALMU KOMIIPECCOP MOXKET ObITh COSMHEH C BO3AYLIHbIM nuddy3opom u
(wM) BO3AYXOHpPOBONOM, CHaOkeHHOM TpyOkoil Bentypu. B apyrom BapuaHTe OCYLIECTBICHUSI
HACTOSAIIEro N300PETeHNs ¢ LIeNbIO YJIYUIIeHHs TOIauu BO3yXa U3 KaMepbl HOHU3ALIUH B pe3epByap
1T BOIBI BO3AYXOMpoBOA (2a) 3ameneH TpyOompoBonoMm ¢ TpyOkoii Benrtypu, sd¢exkTuBHO
HANPAaBJSAIOLUM BO3IyX B KOHTEHHEp ¢ 3arpsi3HEHHOM BONOH. B npyrom BapuaHTe OCYLIECTBICHUS
HACTOSIIEr0 H300peTeHNs PacXo BO3AyXa ¢ 00pa30BaBIIMMUCS B HEM PaJIUKaIaMH ITOBBIIIAETCS 32
CUeT WCIOJIb30BaHUS BTOPHUYHOIO BO3AYIIHOTO KOMIIpECCOpa WM BaKyyMHOIO Hacoca,
pasMEIIeHHOTO Ha BBIXOJHOM BO3AyXompoBone (2a) B pa3nuuHbIx Toukax. Ilpu Takoii
KOH(pHryparyy BTOPUYHBIN BO3MYIIHBIA KOMIPECCOP HATHETAET WJIM BAKYYMHBII HACOC BCACHIBAET
COOTBETCTBEHHO BO3IyX C OOpa30BABIIMMUCS B HEM paJHKaJaMH, Hampasjsisi ero kK audpdysopy,
PACIIONIOKEHHOMY BHYTPH €MKOCTH Jajisi oOpaOOTaHHOW BOABI WM pe3epByapa Ui Boabl. B
JOTMOJHUTEIPHOM BapHUaHTE OCYINECTBJICHHUs] HACTOSLIErO M300PETeHUs BO3AYIIHBIA KOMIIPECCOP
COEAMHEH C BBIXOAHBIM BO3AYXONPOBOAOM (2a) B HEMOCPEACTBEHHOW OJHM30CTH OT €ro
MOJICOEIMHEHUST K BBITYCKHOMY OTBEPCTHIO Kamepbl MOHM3alMU. [lofcoenriHeHue BBINOJHEHO C
noMomibid  T-00pa3sHOro BO3AYIIHOrO IMITylepa. B JaHHOM KOMILUIEKTE YCTPOHCTBA IS
MOJICOEAMHEHHSI MOXKET OBITh OINLMOHAJIBHO HCIIOJNB30BAaH OOpaTHBI BO3AYIIHBIA KIIATaH,
COEJMHEHHBIH C BBIXOAHBIM OTBEPCTHEM BO3JAYLIHOIO KOMIIpECCOPA, C LENIbI0 MPEeAOTBpalleHUs
MOOBIX YTEYEK IMOTOKA BO3AyXa € OOpa3OBaBIIMMHUCS B HEM paguKaJIaMH MM TPOTEYEK B
kommpeccop. Harneraemblii komnpeccopoM NOTOK BO3[yXa CTaJKHUBAETCs C PaJWKaJIU30BaHHBIM
BO3IyXOM H TMOBBIIIAET €ro CKOPOCTh B HampasieHuH aud@dy3opa, NMPUCOSTMHEHHOTO BOJIW3U
kaMmeppl. CoeauHeHHe OCYILIECTBISIETCS C TOMOIIBIO BBIMYCKHOIO OTBEPCTHUS  BBIXOJHOTO
BO3AyxomnpoBoga (2a) depe3 T-oOpasHblii BO3MyIIHBIN MmTyHep. MokeT OBITH MOACOSHUHEH
OOpaTHBIM BO3AYLIHBIA KJamaH C I[eJbl0 MPEJOTBPALEHHs YTe4eK IIOTOKa BO3AyXa C

00pa30BaBUIMMHUCS B HEM pajuKaiaMu B Hacoc. Bo3nyx ¢ oOpa3oBaBIIMMICS B HEM paauKajaMU



22

yCKOpsi€TCA BO3AYLIHBIM HACOCOM B HalpaBJ€HUM BBIIYCKHOTO OTBEPCTHUS  BBIXOJHOTO
BO3AYXOMPOBOJA U JIajiee HAMpaBsieTcs: B UG y30p.

Kpome TOro, ycTpoiicTBO BKIHOYAET OJOK AMCTAHIMOHHOTO YTPAaBJICHUS W KOHTPOJs (9),
NpeAHAa3HAYeHHbI JUIsI KOHTPOJNS M YHpaBJiIeHUS pabOYMMH IapaMeTpaMu YCTPOICTBA, B
COIOCTABJICHUH C 3aJJaHHBIMH NTapaMeTpamMu, U MepeKroueHne 0J10ka JUCTAHIIMOHHOTO YIIPABICHHS
mexay padounmu cocrossHusiMu ON (BKJL) u OFF (BBIKJL.) ocymiecTsisieTcss MEXaHUYECKUM HITHA
3JIEKTPOHHBIM CrocoOoM. Biok KoHTpons mpenHa3HaueH Uil KOHTPOJIMPOBAHMS HAINPSDKEHUS U
MOJIa4YM 3JIEKTPONUTAHUS HAa YCTPOWCTBO M, B YAaCTHOCTH, MAPaMETPOB HAIPSIKEHUs U MOLIHOCTH
namribl Y P u3IydeHus, BEHTUIATOPA, JIEKTPOHHOIO MpUOOpa y4yera pacxosa raza 1 UHbIX OJIOKOB B
YCTPOMICTBE.

Ha ®ur. 4A-B u SA-D npencraBineHo cxeMaTHUeCKOe M300pakeHne KOHCTPYKIUU KaMepbl
HOHHU3ALUH BO3yXa B COOPaHHOM U pa300paHHOM COCTOSIHMM COOTBETCTBEHHO. Ha dur. 4A nokasaH
BUJ CBEPXY B MEPCIEKTHUBE BHEIIHETO KOPIyCa KaMepbl HMOHM3ALUU BO31yXa, IPU 3TOM €€
MOHTaKHbIE 3JIeMEeHTHI Moka3aHbl Ha ®ur. SA. Ha ®wur. 4B nokasan Bux cOOKy B MEPCIEKTHBE
BHYTPEHHE!N U BHEUIHE KOHCTPYKLMU KaMephbl, IIPU 3TOM €€ MOHTA)KHBIE 3JIEMEHTHI [TIOKA3aHbl Ha
®ur. SB. Kak noka3aHo Ha yka3aHHbIX PHUCYHKax, KamMepa MOHM3ALMHU BO3AyXa, NPUBEACHHAs Ha
@ur. 4A u SA, BKIIOYAET: HWIMHAPUIECKUNA TPYOUaThIi KOPIYC/UMIMHAPUIECKYIO Karcyny (16),
IpU 5TOM TPyOUaThIil KOPIYC/UMIHMHAPUIECKAsT KATCyJIa MOTYT OBbITh BBIOJHEHbI U3 AJFOMUHUS U
[NBX (MONMMBUHUIXJIOPUIA, KOTOPBIH SBJISIETCS XUMHUECKU UHEPTHBIM) €O cyioeM T102, HaHeCEHHBIM
Ha BHYTPEHHEI IOBEPXHOCTb KOPIyCa/KamCyjbl, C ILEJIbI MPEeJOTBPAILEHHUS OKHCICHHUS U
MOBPEXKIACHHUS TOTOKOM aTMOC(HEPHOrO M PAJAMKAIU30BAHHOTO BO3IyXa, KapKac/KapKacHYIO
KOHCTpYKUMKO (13) wuIMHApPUUYECKOl reomeTpuueckoil (¢opmbl ¢ cummerpuei. Kapkachas
KOHCTPYKLUSI MOXKET OBITh BBIMOJIHEHA W3 AJTIOMHHHUS, HEPXKABEHOINEH CTaJd WIM M3 JI0OOro
TBeproro Mertayuia. KapkacHas  koHCTpykumst (13)  pasmerneHa BHyTpu TpyOwaroro
Kopmyca/umnuHaprdeckoit  kancynbl (16). Kapkac/kapkacHas KOHCTPYKIMS CHaOKeHa JBYMsI
KkpenexHbIMU dneMeHTamu (13a, 13b) st QukcanMu MarHUTHBIX KOJIEL, W B KAapKaCHOU
KOHCTPYKLIUH UMEETCsl BHY TPEHHEE MPOCTPAHCTBO JUISI PA3MEIIEHUS] B HEM KOJIObI C HCTOYHUKOM Y @
u3nydeHust/namibl Y@ m3nyuenust (14). KapkacHasi KOHCTPYKIHSL MOYKET JOMOJTHHUTENBHO BKIIFOYATh
kpenexxHble 35eMeHTsl (10a, 10b u 10c¢), pa3meleHHble OT BEPXHEH YacTH 0 HIDKHEH 4acTH Ha
BBIOPAHHOM PACCTOSIHUH JIPYT OT ApYyTa, s puKcaryu GeppOMarHUTHBIX KOJIEI B Crielu(priecKon
komrnioHoBke (15a, 15b m 15¢). KpenexxkHble 3J€MEHTHI, WU TOCAAOYHBIE MECTa, MOTYT OBITh
BBITIOJIHEHB! U3 HEprkaBerollell cTanu ¢ HAHECEHHOUW Ha Hee ciioeM TuTaHa. KpenekHble 3J1eMeHTHI
(10a, 10b m 10c¢) moryT 0Opa3OBBIBATE ONMH LENBHBIH OJIOK C KapKacHOH KOHCTPYKLHUEH.
BHyTpeHHee OpOCTPAaHCTBO B KapKACHOM KOHCTPYKLMHU JUIsl pa3MeLIeHUs B HeM Jamibl YD

U3JIy4eHUs] B OCHOBHOM TIPEACTABISIET COOOW «KIIETKY», O0OpasyeMyr CTEepKHSIMU BIOJb
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BEPTUKAJIbHON OCH Z U BOKPYT LIEHTpa KapkacHOW KOHCTpyKLuH. IIpocTpaHCTBO MMeeT OTBEpCTUS
BOJIN3M HIDKHEH U BEpXHEH CTOPOH KapKaCHOW KOHCTPYKLIUH.

JIns co3maHusi MarHUTHOTO Mol TpeOyeMoi KOH(UIypaluu YCTPOHCTBO BKIIFOYAET TPHU
KOMILUIEKTa KOHLEHTPHYECKUX MMIMHApHUYECKUX ¢eppomarHuTHbix konery (15a, 15b, 1S5c),
PACIIONIOKEHHBIX B COOTBETCTBHH C BBIOPAHHOH IMOJIIPHOCTBIO M 3aHUMAIOIIUX HE3HAUUTENbHYIO
s¢pdexTuBHY0 YacThb OT ob0mero oObema TpyOuaToii kamepbl. Kombloa pasmemeHbl BAOJb
BEPTUKAJIBbHON OCH Z KapKAaCHON KOHCTPYKLMH, B YACTHOCTH, HA BEPXHEM M HUXXHEM KOHLAX U 1O
LIEHTPY TJIaBHOM OCHU TpyOuUaTOW Kamepel, NMPH 3TOM KaXAbIi KOMIUIEKT BKIJIOYAE€T MarHUTHBIE
konbua (15e, 15f) ¢ oTpumaTeabHBIMU K TOJIOKUTEIBHBIMU TOJIOCAMH. B OIHOM KOHKPETHOM
BAapUAHTE OCYILIECTBIIECHHSI HACTOSIIEr0 M300pETEeHHUs] KOJIbL[Aa PACIOJIOKEHbI C ONHOW M TOH ke
HOJISIPHOCTHIO. B 11€510M, TpyOKa 1 KOPIyC BBIIOIHEHBI U3 XUMHYECKH U MEXaHUYECKHU JTOJITOBEYHbIX
wii croiikux marepuaiioB. Konba ¢ uctounukom Y@ wusnyuenws/namma yiasTpaduoOIeTOBOrO
n3naydeHus: (14) MokeT BKJIIOYATh [[B€ BHYTPEHHHE JIaMIIbl, CO3JAIOINME H3Jy4YEeHHE B JIBYX
auana3oHax JuMH BoiH — 180-195 [HM] m 240-280 [HM], — 1 MOryT OBITH CKOHCTPYHPOBAHBI H
M3TOTOBJIEHBI B IBYX PA3JIMUHBIX THNAX U KOHPHUIypauusx, a UMEHHO: JIUOO B BU/I€ PTYTHOH JIAMITBI
C HUTBIO Hakasa, JuOO B BUAE CBETOAMONHOH Jamnbl. Kpome Toro, koHGUrypams 31eKTpUIecKuxX
pPa3beMOB JIAMITBI MOXKET BKJIIOYATh 2 WM 4 IOTHIPS, KOTOPble MOTYT OBITh PACIOJIOXKEHbI Ha
Pa3NIUYHBIX YYacTKaX IO CTOPOHAM JIaMI B 3aBHCUMOCTH OT THIA KOJOBI C MCTOYHUKOM Y@
usny4enus/namnbl YO uznydenus. Kak nokasano Ha ®@ur. SC u 5D, kaknoe U3 MocaJo4yHbIX MECT
1o eppOMArHUTHBIE KOJIbLIA BKJIFOYAET J1Ba LMHApUYeckuXx nasza (10e, 10f), mpeqHa3HaueHHBIX
IUIT MEXaHWYeCKOH (PUKCallMM IBYX COOTBETCTBYHOINUX (eppomarHuTHbix konen (15e, 15f).
VYka3zaHHasi KOHCTPYKLMsSI MO3BOJSET CO3[aTh CTPYKTYPY C BBICOKON IUIOTHOCTBK) KOMIIOHOBKHU
(beppOMarHUTHBIX KOJEl M KOJObl ¢ MCTOYHHKOM Y@ wm3iyueHust/namMmbl yJIbTPadUuOIeTOBOrO
usnyuenus: (14), pacroNoKeHHbIX BIOJb LEHTPATBHOW MPOJIOJBHON OCH KaMepbl HOHU3ALMH
BO3ayxa. PeppOMarHuMTHbIE KOJIbL@A NPEIHA3HAYEHBl IJIs1 Pa3sMELIEHUsT B HENOCPEACTBEHHOMN
OIM30CTH OT KOJIOBI ¢ UCTOYHUKOM Y @ m3nyuenwust/nammbl Y @ u3nydeHus1, IpenCcTaBsoLeii cCo0on
UCTOYHUK YJIbTPA(HONETOBOrO M3JIy4YeHHs, M OKPYXaTb €€ Ha TPeX IJIABHBIX Yy4YacTKax
PACIIONIOKEHHsT BIOJb LIEHTPAJIbHONH OCH KaMepbl HOHHU3ALMHM BO3AyXa, TEM CaMbIM 00pasys TpH
OCHOBHBIE€ B3aMMOJEHCTBYIOINE TOYKM HMOHM3ALUOHHOIO BO3JECHUCTBUS MEXKAY HUCTOYHUKOM Y@
U3JIy4eHUS W TIOTOKOM aTtMoc(epHoro Bo3ayxa. B3amMonelcTBHe, B YaCTHOCTH, OKAa3bIBAET
BO3/ICHCTBHE HA KOMIIOHEHT IMAPAMarHUTHOTO KUCJIOPO/ia BAOJb TPAEKTOPUH ITOTOKA aTMOC(EPHOTO
BO3yXa B Kamepe HOHHW3aUuu Bo3nyxa. KOHCTpykuusi BHeImHeH mnycrtorenoil kamcyisl (16)
MeXaHWUYeCKH coenuHeHa ¢ BepxHed (11) m HiwkHe# (12) KpbIIKaMHU AUCKOOOpPa3HOH (HOpMBE,
BBIMIOJTHEHHBIMU U3 ATFOMUHUS WM U3 HEPIKaBEIOLIeH CTaly, TOBEPXHOCTb KOTOPBIX IMOKPHITA CIOEM

TiO2. BepxHsis W HIDKHSS KPBIIIKW/KONMAKH CHAaOXXEHBl OJHUM WJIH JIByMsl OTBEPCTHAMHU
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cooTBeTCTBeHHO. lleHTpanmpHble oOTBepcTuss B BepxHed (1la) m mHwkHed (12a) Kpblmkax
HUCIIOJIB3YKOTCSA B KAUECTBEC BIIYCKHOI'O OTBEPCTUA W BBIITYCKHOI'O OTBEPCTHUSA COOTBECTCTBCHHO AJIA
MOTOKAa BO3/AyXa, MPOXOASIIEro Yepe3 Kamepy HOHM3auu. HInKHSSI KPBIIIKa KOPITyCca MOKET OBbITh
JOTMOJHUTENIPHO CHA0KE€HA BTOPBIM CIIEIMAIbHBIM BXOJHBIM OoTBepcTHEM (12b) nist BBemeHus yepes
HErO JICKTPUYICCKUX MPOBOAOB B KAMCPY MOHH3AallUU BO3]yXad U UX BbIBEACHU U3 KaMCPbL. B Apyrom
BapHUaHTE OCYLIECTBJICHNS HACTOSINErO N300PETEHNsI Ha BHYTPEHHIOK MIOBEPXHOCTh KaMEPhl, B TOM
YrClie Ha YCTAaHOBOUHBIN Kapkac (13), KpeneskHble 3JIEMEHTHI U BHY TPEHHIOKO MOBEPXHOCTD KPBIIIEK
KaMepbl HaHeceHO MOKpbITHEe M3 T102 ¢ menpio MpenoTBpALIEHUsT UX OKUCJIEHUS U MOBPEXKICHHS
MOTOKOM ra3a BHYTPU KaMECPHhI.

B nensx obecnieuenus GyHKUUN 3IEKTPONUTAHUS M BAKYyMUPOBAHHs BIlyCKHOE OTBEPCTHE
U BBIITyCKHOE OTBEPCTHE BBIMIOJHEHBI U3 CTOWKOIO MaTepuala, B YaCTHOCTH, HEPIKABEIOLIEH CTaIH.
Kpblkn MexaHU4eCKU MPUCOESIMHEHBI K BEPXHEMY U HIDKHeMY KoHuawm (17a, 17b) ycraHOBOUHOTO
kapkaca (13), BBIMOJHEHHOTO M3 AIIOMUHMS/HEpPKABEIOIIEH CTaly, W K BHEIIHeH TpyO4atoil
KOHCTPYKUUH [HUIHHApHUecKol kancyie] (16). BHemHue coeqrHeHHs KaMepbl HOHU3ALUY BO31yXa
repMeTH3HPOBaHbl Te(IIOHOM i obecnedeHus TpeOyeMbIX YCIOBUH paspsDKEHHs JJIST MTOTOKA
BO3IyXa, IPOXOAsLIero uepe3 kamepy. [Ipucoennaenne k BepxHeMy U HIkKHeMy KoHLaM (17a, 17b)
BBIMIOJIHEHO C TOMOIIBIO CIIELUAIBHBIX BHUHTOB, YCTaHOBJEHHBIX BHYTpH OTBepcTuil (17¢) Ha
BEpPXHEN U HIDKHEHN CTOpOHAX Kapkaca. BryCkHOe U BbIIyCKHOE OTBEPCTHS [JIs1 BO3AyXa U OTBEPCTHUS
AJi1 BBOAA MW BbIBOAA OSJICKTPUUCCKHX Kabenen JOINIOJIHUTEIJIBHO CHAOXEeHbl HECKOJIBKUMU
aganTepHbIMU W KPEMNEXKHBIMU  3JICMEHTAMU, O6eCl’IelH/IBaI'OH.[I/IMI/I MPONMyCKaHUEC HYCPE3 HUX
SJIEKTPUUECCKUX BXOAHBIX W BBIXOOHBIX JII/IHI/Iﬁ, HE Hapylmas npud 5TOM HaBJICHUA aTMOC(I)epHOFO
BO3/lyXa B KaMepe. YKa3aHHbIE 3JIEMEHThI TAKXKE UCIIONBb3YKTCS A YAAIEHUS BO3yXa U3 KaMepbl

HOHHU3alUH 4E€PE3 CNIEHAJIBHO BBIMMOJIHEHHBIE BO3YXOBBIITY CKHbIE OTBEPCTUA.

IIpumep

Hwuxe npuBeneHs! pe3ysibTaThl SKCIEPUMEHTAIBHBIX HUCCIEIOBAaHUN pabOTOCIIOCOOHOCTH U
XapaKTePUCTUK Kamepbl MOHM3ALMHU, a TAKXe MPOJAEMOHCTPUPOBAHBI BO3MOXHOCTH U CBOMCTBA
KaMepbl 1o o9rcTKe BoAbL C 3TOH LeNnblo HaMu ObLTH UCTIONB30BAHBI IB€ KOHKPETHBIE KOHCTPYKIIHU
U JIBa BApHAHTA OCYLIECTBICHHS HACTOSIIEro N300pETEHHs, BKIIFOYAIOIINE IBE KAMEPbl HOHU3ALIHH,
UMEIOIIUE /IBA PA3IMYHBIX 00BEMa MIIH JUIHHY, COCTABIIOMYIO 892 n 430 MM, mpHU OIWHAKOBBIX
BHYTPEHHEM U BHELIHEM JUAMETPax, COCTABIAroIMX 63,4 MM 1 73,15 Mm. @PeppoMarauTHbIE KOJIbLA
BeInosiHeHb! 13 cruiaBa NdFeB (mapka Ne 42) ¢ mokpsitiem u3 Ni-Cu-Ni (Nickel), mpu sTom mupuna
Kojel cocrasysier 3,1 mm, BHemHuN auamerp - 31,75 MM, BHyTpeHHuN auamerp - 19,05 mm un

TOIIUHA - 6,35 MM.
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KonOb1 ¢ nctounnkoM Y@ uznyueHust/ 1amnsl yabTpapuoIeTOBOrO U3y Y€HHST UMEIOT JTHHY,
COOTBETCTBYIOILYI [JIMHE KaMepbl HMOHM3aLMU MPU HOMHMHAJIbHONM MomHocTH 21 u 39 Barr
COOTBETCTBEHHO.

C uenpro IEMOHCTpPALMK BO3MOXKHOCTEH M CBOWCTB KaMepbl MOHU3ALUH ObUIO MPOBENEHO
MOJICOeIMHEHNE KaMepbl K pe3epByapy st Boael oobemoMm 1000 nutpoB. B memsix skcrnepumenrta
KaMepy HOHHM3ALMH ¢ MEHBIINM/OONBIINM O0BEMOM MOACOCOUHSUTH K MajorabapuTHOW €MKOCTH
o0beMoM 4 nurtpa. Jlammna Y@ uznyueHust Oblia MIEHTHYHON P MPOBEICHUN BCEX SKCIIEPHMEHTOB
U J€MOHCTPALMU BO3MOKHOCTEH. J/[nameTp BHYTPEHHUX M BHEIIHHX TPyOONpPOBOJOB Ha BXOHE U

BBIXOZI€ U3 KaMepbl HOHU3ALMU COCTaBJsUT 10 MM.

Ha ®wur. 6A-E npueneHbl Buabl COOKY B IEPCIEKTHBE PA3JIMUHBIX KOMIOHOBOK MarHUTHBIX
KOJIEL] BHYTPU KaMepbl HOHMU3ALMU. MarHuTHble KOJbIla 3a(UKCUPOBAHBI C ONOPOH Ha KpPEINe)KHbIe
snemeHThl (10) kapkacHOW KOHCTPYKLMH BHYTPU kamepbl HOHM3auuu. Kak nokasano Ha ®wur. 4B,
MarHUTHbIE KOJbLA CHUMMETPUYHO OPHUEHTHPOBAHbl OTHOCHUTENBHO TIJIABHONH MPOAOJBHOU
LEHTPAJIIbHON OCH KpernekHoro 3yemMenTa (10) BOkpyr KosObl ¢ ucToYHUKOM Y D m3nyuenus (14) u
IJIABHOW LIEHTPAJIbHOM OCH LIMIIMHAPUYECKON KaMepbl noHn3aruu. Ha ®dur. 6A npuseneH Bua cOOKy
B IEPCIEKTUBE ACUMMETPUYHONW KOH(UIypaluu MAarHUTHOTO MOJISI, BKJFOYAIOINEH 1B 30HBI
BO3EICTBUSI MAarHUTHOTO IIOJIS, PACIOJIOKEHHbIE HA JByX CTOPOHAX OIOPHOIO KPEINexKHOro
ycrpoiictBa (10) BHYyTpu KaMepbl HWOHHU3ALUH. B yKa3aHHOW KOH(QWIypauMu Kaxjaas 30Ha
BO3EWCTBUSI MArHUTHOTO TOJsI BKJOYaeT aBa MarHuTHbIX kojbrna (1S5e, 15f). ITomsipHOCTb
MAarHUTHBIX KoJiel] ob0o3HadeHa kak (SN, S = r0kHbIi MoJrOC, N = CeBEpHbIH MOJIOC), MPH 3TOM
Ka)k710€ MarHUTHOE KOJIBLIO PACTIONIOKEHO B MPOTUBOIIOIOKHON MArHUTHOH MOJSIPU3aLIUY, IPU 3TOM
CEBEPHBIN MOII0C MATHUTHOTO KOJIbLIA HAXOAHUTCS Ha €0 OJIMKHEH CTOPOHE, B TO BPEMsT KaK FOJKHBIN
NIOJIFOC HAXOAMTCS Ha ero nanbHeil cropone, T.e. (SN) (NS). Ykazannas koHpUryparus oTMe4eHa
KaK 3TAJIOHHAs! KOH(QUTYpaLKs B OAHOM MPENNOYTUTEIFHOM BapUAHTE OCYIIECTBJIEHHUS] HACTOSIIIETO
nu3o0perenusi. Ha ®wur. 6B npusenex Bua cOOKy B MePCHEKTHBE KOHPUTYPALUH MArHUTHOTO TIOJS,
BKJIFOYAIOIIEH KaMmepy MOHM3auuu 0e3 MarHuTHbIX nojiei. Ha ®ur. 6C npuBenera cuMMeTpUYHAS
KOH(HTrypamuss MarHUTHOTO TOJIsI B IPYTOM BapUaHTE OCYIIECTBICHUS HACTOSIIEro M300PETEHHs.
CootBercTByromasi KOHQUIypalusi BKJIIOYAET JB€ 30HBl BO3ACHCTBUS MAarHUTHOTO TIOJI,
PACIIONIOKEHHBIE TI0 ABYM CTOPOHAM Pa3MEIICHHUs] KPENeXXHbIX 351eMeHTOB (10) BHYTPH Kamephl
noHu3arun. Kaxknast 30Ha BO3NEHCTBHS MArHUTHOTO TOJISI BKIIFOYAET BA MAarHUTHBIX Koubla (15e,
15f). MarauTHbIe KOJbLIA B K&KAOH 30HE B TAHHOW KOH(PUTYpAIH pa3MEIIEHbl B OTHOM U TOM XKe
HaNpaBJIeHUU MarHUTHON MONSPU3ALMH, KOTOpasi OPUEHTUPOBAHA OT BITy CKHOTO OTBEPCTHUSI KaMephbl
MOHU3aLMM [0 €€ BBIIYCKHOIO OTBEPCTHs OT CEBEPHOrO IMONI0CAa K FOKHOMY  MOJIOCY

cootBercTBeHHO, T.€. (NS) (NS). B npyrom BapuaHTe OCyLIECTBICHUST HACTOSIIETO U300pETeHUs Ha



26

®ur. 6D npuBeneHa apyras ONIHMOHAIbHAS ACUMMETPUYHAS KOH(PHUIYpalyss MarHUTHOTO TIOJIS,
BKJIFOYAIOIAasi MArHUTHBIE KOJIbLIA. YKa3aHHAas KOHQUIypauus BKIFOYAET J1BE€ 30HBI BO3JEHCTBHS
MarHUTHOTO TIOJISA, PACIOJIOKEHHBIE IO IBYM CTOPOHAM Pa3MEINeHHs] KpeneKHbIX 3JeMeHToB (10)
BHYTpM Kamepbl uoHM3anmu. Kaknmas 30Ha BKIFOYaeT JBa MarHUTHbIX Kojbia (15e, 15f),
Pa3MELIEHHbIX B NPOTUBOMNOJIOKHOW MAarHUTHOW MOJIIPU3ALIUN, TIPU 3TOM HX FOKHBIM MarHUTHBIN
MIOJIFOC PACTIONIOXKEH Ha UX OJIMKHEW CTOPOHE, B TO BPeMs KaK CEBEPHbIM MAarHUTHBIHN TOMIOC - Ha UX
nanbHeli cropone, (NS) (SN). B npyrom npeanoyTuresHOM BapHaHTe OCYIIECTBIICHUS] HACTOSIIIETO
n3o0perenuss Ha Pur. 6E npusenena acuMMerpuvHas KOH(Urypamuss MarHUTHOTO TIOJI,
BKJIFOYAIOI[asi MarHUTHbIe Kosblia. KoHpurypamus BKIIOYaeT TPU 30HBI BO3AEHCTBHUSI MArHUTHOTO
TOJIsl, PACIOJIOKEHHBIE BJIOJb LIEHTPAJIbHON OCH U IO IBYM CTOPOHAaM pPa3MELUEHUs KPEME KHbIX
snemeHTOB (10), xak nokazaHo Ha Pur. 4E. B nanHoi koHpUrypauuu kaxuas 30Ha BO3IEHCTBHS
MarHUTHOTO MOJIs BKJIFOYAET /1BA MAarHUTHBIX Kouiblia (15e, 15f), pa3merneHHbIX B TPOTHUBOIOIOKHON
MarHUTHOHN MOJSIPU3AaLIMK, TPH 5TOM HUX CEBEPHBIH MArHUTHBIN IOJIOC PACIIONIOKEH Ha ONVDKHEH
CTOPOHE U O’KHBI MAarHUTHBIM MOJIOC — HAa UX AAJIbHEN CTOPOHE, T.€. TPU 30HBI BO3JEHCTBUSA
marautHoro nosisi (SN) (NS).

ITpu mposenennn wm3mepenuii pactBopeHHblii DPD (N, N amtun-1,4 ¢enunennuamux
cyabdar) mpu ONPeneNeHHOW IUIOTHOCTH pPAaaUKaJOB TMPUOOpPETaeT OMpeleNieHHbI LBET WU
COOTBETCTBYIOIIYI0O MHTEHCHUBHOCTH IIBETA. JKCIIEPUMEHThI OBbLIHM BBIMOJHEHbI C HCIOJb30BAHHEM
KaMepbl HOHHW3AlUM, CHA0)KEHHOW MArHWTHBIMH KOJbLAMHU B AaCHMMETPUYHOH 3TaJOHHOU
KOMITOHOBKE, TTOKa3aHHOM Ha Dur. 6A, 1 ¢ KaMepoi HOHHM3AIMH O€3 MATHUTHOTO TMOJISA, TIOKa3aHHOM
Ha @ur. 6A. DKCIIEPUMEHTBI, POBEEHHBIE C HCIIOJIb30BAHHEM H3MEPUTEIbHOTO MPHOOpa METOIOM
DPD, nokazanu Haiu4ue BHYTPH HEOOJBINONH €MKOCTH JUJIsl BOABI, KOTOpast ObLIa MPUCOEIMHEHA K
Kamepe NOHU3aLNM.

Ha ®ur. 7A npuBeneH BHI CBEPXy KIOBET M3MepuTesbHOro npudopa DPD, 3anomHeHHbIX
OKpalLIeHHOW BOJOHM, YTO YyKa3blBA€T HA HAJU4YHME OIPEAE]ICHHOW KOHLEHTpALUU pPaaUKaJIOB
kuciopona. Mamepurenbubiii npubop DPD 3amonHeH BOmON ¢ pacCTBOPEHHBIMH B HEH peareHTOM
DPD wu onpeneneHHbIM KOJTUYECTBOM PAIUKAJIOB KUCIOPOA, B Pe3yJIbTaTe Yero BoJa MpruodpeTaeT
ONpENENEHHYI0 MHTEHCUBHOCTb LBETAa. Pe3ynbpTaTel 3KCNIEPUMEHTOB C HCIOJIB30BAHUEM KaMepbl
MOHU3aLIMY B KOMIIOHOBKE, NMPEACTaBaeHHON Ha Dur. 1-5, naeHTUYHBI pe3ybpTaTaM SKCIIEPUMEHTOB,
NPOBEIEHHBIX C WCIOJIb30BAHHEM YaCTUYHO 3aKPBITOH €MKOCTH Majioro oObema aiisi BOIBI
cHaOXeHHOW HacocoM Bentypu u nud¢y30poM, pasMELIEHHBIMH Y €€ BbIIyCKHOTO OTBEPCTHSL.
BryTpeHHMIT 00bE€M €MKOCTH COCTaBIsUT 4 JUTpa, MPH 3TOM OOBEM €MKOCTH OBbUI 3aIroJIHEH
MPaKTUYECKU TMOJHOCTBIO 3,7 JUTpaMU BOABL JKCHEPUMEHThl MNPOBOAWIM NPU Pa3IUUHBIX
3HAYEHMSX pPacxoia IMOTOKa ckaroro Bo3ayxa F=4-14 nutpos/muH. Kpome Toro, pesynbrarsl

OKCIEPUMEHTA, MPUBCACHHBIC B COOTBeTCTBYI-OH_Ieﬁ Ta6JII/II_Ie, ObLIH MNOJIYUEHBI AJid KaMEPbI
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WOHU3AINH ¢ MarHUTHBIMH KOJIbIIAMH B aCUMMETPHYHOU >TanioHHOW kommnoHoBke, (SN) (NS), ¢
ABYMsI 30HaMM BO3J€HCTBUSI MAarHUTHOTO IO, NOKa3aHHbIMU Ha Pur. 6A, u 11 KaMmepsl
MOHHU3aIMN 0€3 MarHUTHOTO TOJs, MOKa3aHHOH Ha dur. 6B. PesynbraThl 3KcniepuMeHTa ObUIH
NPEACTaBIECHbI B BU/IE€ TaOJUIIBI B COOTBETCTBUHU CO 3HAYEHUSIMH IIOTOKA PAJIMKAJIOB ra3000pa3Horo
KUciopona u crieruduyaeckoil KoHGUrypauneii BHyTpU kamepsl nonusanun. Kamepy noamnszanunu (2)
nepesonmn B cocrosiHue «ON» (BKJIFOUEHO) nnst reHepupoOBaHHsS OKCHUT'€HHPOBAHHBIX
paauKaIoB, KOTOpPbIE MMOABAN B €MKOCTb Il BOJbI HacocoM Bentypu (2a) u uepes nuddysop.
EMkoCcTe A1 BOABI JOCTUraeT PAaBHOBECHOTO COCTOsiHUSL MO uctedeHuro BpemeHu T0. Ilocne
JOCTUKEHUsI €MKOCTBIO JUId BOABl PABHOBECHOTO COCTOSIHUS IPOBOAST H3MEpPEHus C
ucnonb3osanueM pearenra DPD. M3mepenus ¢ ucnonp3oBanuem peareHta DPD BBINONTHAIOT yTeM
pasmeleHuss u3MeputenpbHoro mnpudopa DPD BHyTpu €MKOCTH At BOABI B KOH(UIypaluu
cool0maromuxcsi cocynoB. 3arem Tabnerky DPD mnomemaror B u3mepurenbHbiii npudop DPD,
ObICTPO pacTBOPSIIOT B BOAE BHYTPH H3MepuTenbHoro mnpudopa DPD, mpu sTOM mpoucxomur
XUMHUYECKasl peakuusl C pajuKajaMH, KOTOpbl€ NOCTYMAOT B BEPXHIO 4acTb HW3MEPHUTEIBHOTO
npudopa W3 €MKOCTH Ui BOABL XHMHYECKOE B3aMMOIEHCTBHE H3MEHSET IBET BOABI B
coo01maroneiics ¢ npubOpPOM €MKOCTH AJIsl BOABI, B KOTOPOH mpooauTcst TecT. I1o 3aBepiueHuro
XUMUYECKOW peakLUuu Mexay paaukanamu kuciopoga u DPD B emkocTu i BOABI LIBET
panUKaIM30BAHHOW BOABI MU3MEHSETCS] OT OOBIMHOTO OKPAIIMBAHUS MPO3PAYHON BOIBI 10 TEMHO-
PO30BOr0 OKpAaIllMBaHMsA B 3aBHCHUMOCTH OT KOHLIGHTPALMU PAAHKaJIOB BHYTPH H3MEPHUTEIBHOTO
yCTPOKCTBA.

OueHKy 3Haue€HUH COOTBETCTBYIOLIEH MHTEHCHBHOCTH MPOBOAUIN C HCIOJIB30BAHHUEM
TaOJIUIBl MHTEHCUBHOCTU OKpawnuBaHus DPD, npusenennoit Ha ®@ur. 7B. Cnenunpuyeckast mkana
WHTEHCUBHOCTH OKpammBanusi DPD kanuOpoBaHa ayisi HOHM3MPOBAHHOTO XJjiopa. TeMm He MeHee,
IpeIBapUTENIbHbIE SKCIIEPUMEHTHI TIO3BOJIMIIM YCTAHOBUTD, UTO OH B3aUMOJEICTBYET C paguKalaMu
KUCJIOpOZa W MEepeKuchio Bopopona. C Henpr0 HCIOJIb30BAaHHS NAHHOH TaOJNWIBI B TOPSIIKE
SKCIIEpUMEHTa O€3 BBINOJHEHUS TOYHOTO MOJCJIUPOBAHKS XUMHUYECKOH PEAKIHH MEeXIy
panukairamu 1 DPD Hamu OpUtH mpoBeeHbl IpeABAPUTEIIbHBIE SKCIIEPUMEHTHI. B X0/1e mpoBeneHust
JAaHHBIX SKCIIEPHIMEHTOB TECTUPOBAINA KaMepy MOHU3ALUHN 0€3 MArHUTHOTO TOJIs ¢ UCTIOJIb30BAHHUEM
u 0e3 MCIOJB30BaHUS KOJOBI C UCTOUHHUKOM Y@ HM3JIyueHHUs] NPHU Pa3UYHBIX Pacxonax MOTOKa
ckaroro Boznyxa. B xone skcnepumMeHTOB 0€3 aKTUBHOH KOJIOBI ¢ HICTOYHUKOM Y @ u3jy4eHus ObLIo
O00OHapy KEHO, YTO LIBET BOJBI B EMKOCTH OBLIT MPO3PAYHBIM, T.€. BOJAa UMeJia OObrdHbIH 1BeT. Ha sTame
NPOBENEHUsS] aJbHEHUIINX 3KCIEPHUMEHTOB BKIIOYAINM KOJOY € HUCTOYHUKOM Y@ wusnydeHus u
yCTaHABJIMBAIIN PACXOJl IIOTOKA CKATOro BO3nyXa Ha 3HaueHnu F=4 nurpos/muH. [Ipu paBHOBECHOM
COCTOSIHUM OBUIO OTMEUEHO M3MEHEHHE IIBETA, YTO YKa3bIBAET HA OINpPEAENIEHHYI0 KOHLEHTPALIUIO

panukanos (cMm. ®dur. 7A, Tabnuna, BTOpast KOJIOHKA, BBepXY ). [Ipu yBeamueHnn 3Ha4eHUs pacxoaa
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NOTOKAa C)KaTOro BO3IyXa B Awana3zoHe 4-14 JUTPOB/MUH MPOUCXONWIO JHHEWHOE YBEIHUYCHHE
MHTEHCUBHOCTH OKpAIIMBAHUS, YTO YKa3blBaJO Ha Ooyiee BBICOKYO KOHLEHTPALMIO CBOOOIHBIX
panukanos 1 H202 B Bone (cMm. @ur. 7A, BTOpast KoyoHKa, 1 @ur. 8A). 1o 0e3yCOBHO YKa3bIBAET
Ha TPEHJ JHMHEMHOW KOPpPeJsIMM MEXAy BEJIMYMHOM pacxoaa IOTOKA CXXAaToro BO3AyXa H
BapbUPOBAHUEM HMHTEHCHBHOCTH M3MEPEHHOTO OKpPALIMBAaHMS BOABI (1MOKa3aHO Ha dur. 8A) mus
KaMepbl MOHM3AaLMU B KOHHUrypaumu 0e3 MarHUTHOTO TOJIA. OTO TOATBEPXKOAET JIMHEHHYIO
KOPPEJSLHMIO ¢ KOHLEHTPALed PaguKaioB, YTO TEOPETHYECKH JOJDKHO OBITh MPOIMOPLMOHAIBHO
BEJIMUMHE PacXo/a NOTOKA CKATOro BO3AyXa MPH AOMYIIEHNN PeaKkLUU IEPBOro NOPsAAKa paAuKaIoB
¢ DPD B Bome. B pesynbrare 31010 OBLIO MPOIEMOHCTPUPOBAHO, UYTO CYIIECTBYET BO3MOXKHOCTH
UCIIOJIBb30BaTh TA0IUIy WHTEHCUBHOCTU OKpamuBaHust DPD niisi OLleHKH OTHOCHUTENBHOTO YPOBHS
KOHLEHTPALMU PaAUKalIOB IPU PA3JIMYHBIX 3HAYEHMUSAX pacxoia MOTOKA CXKATOro BO3AyXa U IpH
pasnuuHbIX KOHpurypaumsx. OpHako Oe3 TOYHOH KOJHMYECTBEHHOW OLIGHKM 3HA4YeHUil
KoHUeHTpauuu. CrenoBaTeNbHO, HAMHM OBUIM W3MEHEHBl €IUHMLbI IIKAJbl WHTEHCHBHOCTH C
[Mr/mMuH] Ha IPOM3BOJIbHBIE €UHMILIBL, 0003HaYaemblie kKak [AU].

He orpanununBas Hacrosimee n300peTeHHe HIDKENPUBEISCHHBIM TEOPETUUECKHM aHAU30M,
yKa3aHHbIE HKCIEPUMEHTbI IEMOHCTPUPYIOT, YTO KUCIOPOA B PAANKAIM30BAHHOM/BO30Y KIEHHOM
COCTOSIHMM BBIXOZIMT 4Ye€pe3 BBINYCKHOE OTBEPCTHE KaMepbl MOHM3ALMHM, U 4Yepe3 TpyOku Benrtypu
(2a) u nuddy3op (He MokazaH) MOCTYMAET B €MKOCTb Ui BOAbL. JTO MPUBOIUT K OOPA30BAHUIO
HECKOJIbKHUX (ha3 peareHT/mpOayKT, BKIFOYAMUX: i. OCHOBHON KOMITOHEHT CBOOO/IHBIX PaJUKAJIOB,
3aKJIIOYEHHBI BHYTPU BO3JAYIIHBIX Iy3bIPHKOB, COIEPKALIMX pa3UYHble OKCHUT'€HUPOBAHHBIE
AJIOTPONHBIE paauKajibl kKuciopona, ii. HxO: (mepekwch Bomopona), MOJYYEHHYKO MyTeM
XUMHUYECKON peakLMH MeXy OKCUT€HUPOBAHHBIM PagUKaIN30BaHHBIM ra30M U BOJOH B €MKOCTH.
iii. KopoTkoxuBy1mme cBOOOIHBIE pagUKabl, HE BCTYIAOIINE B XUMUYECKYIO PEAKIUIO C BOMOIL.
Bo3MOXXHO Hanu4Me IPYrHX TUIOB XUMHUYECKUX PEAreHTOB/TIPOAYKTOB, MOCTYMAIINX U3 KaAMEPhI
HMOHU3ALUY B €eMKOCTb JJIsl BOJBIL.

DKCTepUMEHThI OBUTH TIPOBENEHBI C UCMOIb30BAHUEM KaMephbl HOHU3ALNH, COEAHHEHHON C
MayiorabapuTHOM €MKOCTBIO JJISi BOABL, MU C HCIOJb30BAHUEM KOMIUIEKTA 3KCIIEPHUMEHTAIBHOTO
usmeputenpbHoro npudopa DPD (mokasan Ha ®wur. 6) ans Kamepbl MOHHM3ALMH ¢ MArHUTHBIMH
KOJIbLIJAMH B aCHUMMETPUYHOW 3TaJOHHOH KOMIOHOBKe (TOKa3aHa Ha Pur. 6A) u aisd Kamepsl
MOHHU3aIUHN 0e3 MarHUTHOTO Mo (1moKa3aHa Ha Pwur. 6B).

He orpannuunBas Hacrosimee M300peTeHNe HIDKENPUBEACHHBIM OOCYKACHHUEM PE3yJIbTaTOB
SKCIIEPUMEHTOB, ObUIO OTMEYEHO M, CIIENOBATENbHO, MPEAIONAraeTcsi, YTO OCHOBHBIE PEareHTH,
y4acTBYIOLIME B TPOLIECCE OUMCTKU 3arpsiI3HEHHON BOJIbI U IOMIOJHUTENBHO BCTYTAIOLINE B PEAKLIHIO
¢ DPD, sBnsrorcs kommnoHeHTamu i U ii. Kpome Toro, Opuio oOHapy’k€HO, YTO KOMIIOHEHT i

(cBoOOAHBIE paNKaIIbl, 3AKIFOYEHHBIE BHYTPH BO3AYLIHBIX ITy3bIPbKOB) PEAreHT/IIPOAYKT SIBIISIETCS
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HanOonee akTuBHbIM. OCHOBHas (asa paaWKaloB NPEACTaBIsiET COOOH My3BIPbKH, KOTOPBIE
paccenBarOTCsl B BOZIE€ B €MKOCTH M NOJHUMAIOTCS K MOBEPXHOCTU pasziesa BO3AyX-BOJA 3a CYET
BBITQJIKMBAIOINEH CHJIBI, OOpa3yss MacCHUBbI Iy3BIPHKOB BAOJb MOBEPXHOCTH paspena. llpu
IIPOBEJICHUH ONepalLy OYMCTKU HA MPAKTUKE C UCIOJb30BAHUEM KaMepbl MOHU3ALUU Iy3bIPbKHU,
MOCTyNaroIIe MOTOKOM B pe3epByap AJis BOABL, BHICTYIAIOT B KAYECTBE HOCUTENEH, JOCTABIISAIOLINX
panuMkanbl JUIs WX HENOCPEACTBEHHOIO B3aUMOAEWMCTBMSI C Pa3JIUYHBIMU 3arpsA3HSIIOLINMHU
BEIECTBAMH, HaxXOIAIIMMUCS B oOpalarbiBaemoii Bozme. Ily3bIppkM, HE B3aUMOAEHCTBYIOINHUE C
3arpsI3HAIIIUMU BELIECTBAMHU, NMOJHUMAIOTCS BBEPX 3a CUET BBITAJKHUBAIOIIEH CUJIbl U IJIABAIOT Y
MOBEPXHOCTH pasfesa BO3AyX-Boja. BBumy pasnuuHbiXx (u3ndeckux (akTOPOB OrpaHUYEHHBIN
MPOLEHT IJIABAKOLIUX MYy3bIPbKOB, HE BCTYNAKOLIUX B PEAKLUIO C 3arpsi3HSIOIIMMU BELIECTBAMM,
HUMEIOT CPEAHIOK OTPAHUYEHHYIO MPOJOJKUTENBHOCTD XKU3HHU, B PE3YJIbTATE Yero NPOUCXOAUT UX
CXJIOTIBIBAHME B OKpY’KaroleMm Bosayxe u (win) B oOpabaTbiBaemoil Bome. JIpyroil KOMITOHEHT
Ny3bIPHKOB, PACTBOPSIFOIUIICS B BOJE, BBICBOOOXKAAET 3aKJIOUEHHbIE B Iy3BIPbKAaX CBOOOIHBIC
pangukansl B 00pabaTeiBaeMylo BOAY. YKa3aHHbIE MEXaHH3MbI OOpasyIOT BTOPUYHBIH MEXaHH3M
BOCCTAHOBJICHMSI C KUAKOH NEPEKUCHI BOJOPOAA.

B nomonHHUTENPHOM BapHaHTE OCYINECTBJICHHUS HACTOSINEr0 M300peTeHHs pe3epByap AJ
BOZIbI TOJIHOCTBIO MJIM YACTHYHO 3aKPBIT. B 1OMOIHUTENBHOM BapUAHTE OCY LECTBJICHUS] HACTOSIILETO
n300peTeHus pe3epByap AJis BOIbI MOJBEPraeTCsi BO3ACHCTBUIO BBICOKOIO BHYTPEHHETO JIaBJICHHS
O  TMOBEPXHOCTH  pa3/eia  BO3AyX-BOAAa  BBHAY  HarHeraemod  ¢aspl  rasa B
pPanuKaIM30BAHHOM/BO30YKIEHHOM COCTOSIHUHM. JTO TaKXKe COIJIacyeTcss C 3aKOHOM [ eHpu B
OTHOILIEHHH PABHOBECHS MEXKY JKUIKOCTBIO i KOHLIEHTPALIMSIMU Ta30BOH (pa3bl IFOOBIX KOHKPETHBIX
3JIEMEHTOB. B TOMONHUTETPHOM BapHaHTE OCYINECTBJICHUS] HACTOSLIETO H300peTeHus aTMochepHoe
JlaBJIEHNUE TOBBILIAETCS 3a CUYET BHELIHEro NaBJIEHMs], MPUJIaraeMoro K pesepayapy Ajs Bonbl. B
00OMX TPeABIAYINNX BapUaHTaX OCYIIECTBIIEHHS HACTOSIIErO M300PETEHHs TMOBBIIIAETCS CTETICHb
B3aUMOJEICTBUS PaaUKaJOB KHUCIOPOJA, HAaXOSIIMXCS HA IOBEPXHOCTH BOIBI B pe3epByape, B
pesysibTaTe 4Yero BO3HUKaeT Apyrod MexaHusMm reHepauuu H2Oz, koropas IONOJHUTENBHO
o0ecrieunBaeT OYMCTKY 3arpsi3HEHHOH BOAbI. Bce yka3aHHBIE peareHThl, BKIFOYAOIUe CBOOOIHbIE
panukanbl BHyTpU ny3blppkoB 1 H20a, pearupytot ¢ pactBopeHHbIM DPD, TeM camMbIX U3MeHsIs LIBET
BO/IbI B €MKOCTH JJIsl BOABIL.

Hcxonsa u3 pe3ynbTaTOB 3KCIEPUMEHTOB OYEBHAHO, YTO BO BCEX DKCIIEPUMEHTax BOJa
npuoOperana Oojiee TEMHBIM LBET, U3 YEro MOJKHO CHENaTh BBIBOJ, YTO B €MKOCTH IS BOZBI
KOHLIEHTpaLMsl PaauKajJOB COCTaBjsija ONPEAENeHHbI mnpoueHT. Kpome TOro, B 3TalIOHHOM
ACHMMETPUYHON KOH(HUIypaly MarHUTHOTO TOJ OKPAIIWBAaHHE TEMHEe IS KaXKIOro YPOBHS
MOTOKA CXKAaTOTO ra3a. JTO, B YAaCTHOCTH OTHOCHUTCS K KOH(uUrypauuu Oe3 MarHUTHOTO TOJISL.

3KCHepI/IMeHTaJ'IbeIe PE3YyJbTaThl YKA3bIBAKOT HA TO, YTO MAKCUMAJIbHO TEeMHBIN OBET JOCTUTACTCA
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B OTHOIIEHUHM ACHUMMETPUYHOH KOH(UIypamuu MarHUTHOrO mojs (mokasana Ha ®wur. 6A) npu
pacxone moToka c:karoro Bo3ayxa F=4 murpos/muH. [Ipu TakoM pacxozie MOTOKa CKaTOro BO3AyXa
MeHee TEMHBIH I[BET JOCTUTAeTCsl MPU KOHPUTyparuy KamMepbl HOHU3aUUU 0€3 MarHUTHOTO TIOJIS
(mokazaHa Ha Pur. 6B). D10 sABHO yKa3plBa€T HAa TO, YTO MAKCUMAJbHBIH KOHTPAacT ¥,
cenoBaTeNbHO, 3()(HEeKTHBHOCTD pabOThl KaMephbl HOHHU3ALMU JTOCTUTAIOTCSA MPU Pacxofe MOTOKa
cxaroro Bozayxa F=4 nurpos/muH. KonmuecTBeHHast OLlEHKA 3KCIEPHUMEHTANbHBIX PE3yJIbTaTOB
Obula TIpOBeZEHAa MyTeM NPeoOpa3OBaHUs] MHTEHCHUBHOCTEH H3MEHEHHOTO I[BETa B 3HAYCHMS
IPOM3BOJIbHBIX €IUHHI] C UCTIONb30BAHUEM TaOJMIIbI HHTEHCUBHOCTH OKPAIIWBAHUS, IPUBEACHHON
Ha Pur. 7B, npu 3TOM 3KCNEpUMEHTAJIbHbIE 3HAaUeHUs TpuBeAcHb! Ha Dur. 8A.

Ha ®wur. 8A-B nosHOCTHIO MPUBENEHBI 3KCIIEPUMEHTAIbHBIE PE3YJIbTAThI C UCIIONb30BAHUEM
pearerra DPD, npencrasnennble Ha ®ur. 7. DKcriepuMeHTaIbHbIE PE3yJIbTAThl ObUIH MOJYYEHbI B
OTHOLIEHUU PA3JIUYHBIX PAaCXOAOB IIOTOKA CXXATOrO BO3JAyXa B KaMepe HOHU3ALMM,
NPOWLIIOCTPUPOBAaHHOH Ha Pwur. 1-5, ¢ acuMMeTpudHOH KOH(Urypauueil MarHUTHOTO MOJIs
(nokaszaHa Ha ®wur. 6A), U B KaMepe HOHU3aIMK O0e3 MarHUTHOTO MoJist (nokazana Ha dur. 6B). B
o0enx KOH(pUrypaLusx KaMepa HOHU3AIMH COeIMHEeHa ¢ MatorabapuTHON eMKOCThIO st Boxbl. Ha
dur. 8A mpencTapieHa KOHLEHTPALUsS PAaJUKaIOB N MPU PAa3JIUYHBIX 3HAYEHUSIX Pacxoia MOTOKa
ckaroro Bozayxa. Ha dwur. 8B npuBeneH mepuoa CrabWIU3all PaBHOBECHOTO COCTOsHUS 10
yCTPONCTBA. DKCIEPUMEHTHI POBOAUIIH B MaJIOradapUTHON €MKOCTH JJIsl BOJBI C UCTIONb30BAHUEM
AKCIEPUMEHTAJIBHOTO M3MepuTeIbHOro npudopa DPD, nokazanHoro Ha ®ur. 7A. DKCriepuMeHTbI
MPOBOJAUIM B KaMepe HOHM3aLMM C MArHUTHBIMU KOJBLAMU C ACUMMETPUYHON 3TAJIOHHOMN
KOMIIOHOBKOM, MOKa3aHHOW Ha Dur. 6A, 1 B KaMepe NOHHU3AIMH O€3 MAarHUTHOTO IMOJIs, TTOKa3aHHOM
Ha @ur. 6B. Uro xacaercs koHPUrypauu KaMepbl HOHU3ALUH 0€3 MATHUTHOTO TOJIsl, IPOUCXOAHT
JIMHENHOE yBEJINYEHNE KOHLEHTPALMH C YBEINYCHUEM 3HAYeHHUI pacxo/ia MOTOKA CKATOr0 BO3AYXA,
YTO MPONEMOHCTPUPOBAHO TPEHAOM pOCTa JMHEWHOW ammpokcumanuu Ha Pur. 8A. Tlepuon
CTa0MIIN3aLUHN PABHOBECHOTO COCTOSIHUSI PE3KO COKPALIAETCS C YBEJIMUEHHEM 3aMEPEHHBIX 3HAYCHHUH
pacxoza MOTOKa CXKAaTOrO BO3AyXa, Kak noka3aHo Ha ®ur. 8B. YkazaHHble pe3ysbTaThl ObLIH
OKUJIa€Mbl B OTHOIIECHUH LWJIHMHAPUYECKOH KaMepbl MOHHM3ALMU, KOTOpas ObLIa reOMEeTPpUYECKU
CKOHCTpyHpoBaHa IJsi 3P PeKTHBHONH padoThl MPHU BBICOKUX YPOBHSAX PACXOIa IMOTOKA CHKATOTO
BO3/1yXa, TAKUX KaK ObUIM MPOTECTHPOBAHBI MPH MPOBEACHUN COOTBETCTBYIOLINX 3KCIIEPUMEHTOB.
Uro kacaercst KaMmepbl HOHHM3ALMM C AaCHUMMETPHUYHOW KOH(Urypanweldl MarHHUTHOTO IIOJIs,
MaKCHUMAaJIbHbIE PE3YJIbTaThl ObLUTH JOCTUTHYTHI MPH 3HAYEHUSX PACcXOfa IMOTOKA CKATOrO BO3AYXa
F=4 nutpoB/MuH, 1 najee MpOUCXOIMIO UX JTMHEHHOE CHI)KEHHE C YMEHBIIEHHEM Pacxo/ia MoToKa
CKATOro BO3[lyXa, KaK MPENCKa3bIBAIOCh HA OCHOBE TPEHAA CHUKEHHUS JIMHEHMHON annpOKCUMALINY,
Kak nokasano Ha ®wur. 8B. Ucxons u3 oboux rpadukos Ha @ur. §A-B oueBUAHO, UTO MAKCHUMAJIbHAS

IVMHAMUYECKas peakUus NPU MHHUMAJIbHOM nepuone crabunmsammu 70 U mpu MaKCHMaJbHOM
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KOHLIEHTpaLed paaukaloB m Oblla JOCTUTHYTA JUI KaMepbl HMOHU3ALUH C ACUMMETPHYHBIM
MarHUTHBIM TIOJIEM MIPU PacxXojie MOTOKa cxkaToro Bozayxa F=4 murpos/muH. B wacTHOCTH, B 3TOMH
KOH(pUrypanuu M TMpH TaKOM pacxojae IMOTOKAa CHKAaToro Bo3ayxa mepuon cradbummzauuud 10m
COCTaBJISIET MOUTH 1/3 OT COOTBETCTBYIOIIETO Meproa cTabminzanny 0e3 MarHuTHOTo mostst 700, mpu
5TOM KOHLEHTpauus panukainos B 8-9 Bbine, T.€. T0,~T0¢/3, e n n~ny/9. TpeHI KOHLIEHTpaLUu
pPagvKaioB B 3aBUCUMOCTH OT pacxoja rasa npuseaeH Ha dur. 9.

IIpu mpoBeaeHNN NaNbHEHIINX SKCIIEPUMEHTOB ObLIO MPOBENEHO CPABHEHUE TUHAMUYECKIX
XapaKkTePUCTUK KaMepbl HOHMU3ALUUU IPU PA3JIUYHBIX KOMIIOHOBKAX MArHUTHBIX KOJIEL, Kak
npenctasieHo Ha Pur. 6A, C-E. VYkasaHHble KOMIIOHOBKH MPEACTABISIOT HEKOTOpBIE
WJUTIOCTPATUBHBIE OINLUOHAIbHBIE BAapUAHTHI OCYILNECTBJICHHs] KaMepbl MOHU3ALMHU yCTPOUCTBA.
DKCIepUMEHTBI NMPOBOAMIIM TPU Pacxojie MOTOKa CxkaToro Boznayxa F paBHOM 4-14 nutpoB/MUH.
Kon¢uryparun marautHoro nosist Ha @ur. 6A, C-D BKIIIOYAIOT 1B€ 30HBI BO3EHCTBUSI MArHUTHOTO
TOJIsI, PACTIONIOKEHHbIE BOKPYT TJIABHOW MPOJOJIBHONW OCH LIUJIMHAPUYECKON KaMepbl MOHU3AIUY, B
HEMOCPEACTBEHHOH OJM30CTH OT HMJKHETO M BEPXHEro KOHILIOB KaMepbl U PSAOM C €€ BITyCKHBIM
OTBEPCTHEM U BBIIY CKHBIM OTBEPCTHEM COOTBETCTBEHHO. KoH(urypauus marautHoro nosst Ha ®wr.
6E BxirO4aeTr TpU 30HBI BO3ACHCTBHS MAarHUTHOIO TOJs, NPU 3TOM TPETbs 30HA JOMOJHSET JBE
IPEAbIIyIIHE 30HbI BO3JEHCTBUS MAarHUTHOIO NOJI U PACHONIOXKEHAa B LEHTPE LWIMHAPUYECKOU
KaMmepbl HOHM3anuu. IlpoBomunu wu3MepeHue nepuona crabwnmsaumu TO ama  Kakooi
KOH(UTYpAIK, KOTOPOE KOPPENIUPYeT ¢ AMHAMHYECKON peakIMed KamMepbl HOHU3ALMU. Bbuiu
OOCTUTHYTbI ~ OOJiee  BBICOKHE OSKCIIEPUMEHTAJbHBIE  PE3yJbTaThl I  ACHMMETPUYHBIX
KoH(purypammii, npeacraBieHHbIXx Ha Dur. 6A u ®ur. 6D-E, ykaspBaoomue Ha 3HAYUTEIBHOE
CHIDKEHHE MepHosia CTA0WIN3ALUK 110 BCEMY TUANa30Hy 3HAYEHHH W3MEPEHHOrO Pacxoia MOTOKa
C)KaTOro BO3JlyXa, COCTaBIsomeMy 4-14 TUTpOB/MHH, B OTHOIIEHMH CHMMETPUYHOH KOH(UTY parnu
Ha Pur. 6C. Takoe yiydlleHHWe TOKa3zaTeled, MO HALIeMy MHEHHUIO, OOyCJIOBJIeHO Oolee
WHTEHCUBHBIMU MArHUTHBIMHU IIOTOKAMH, B LIEJIOM CO3/1aBAEMBbIMU aCHUMMETPUYHON KOH(HUTYparien
MAarHUTHOTO TOJs, B KOTOPOH Ka)kAas Napa MAarHUTHBIX KOJIEL BO BCEX 30HAaX BO3JEHCTBUS
MArHUTHOTO IOJIA pa3MELIeHa B MPOTHUBOIOJIOXKHBIX MArHUTHBIX MOJSIPHOCTSX NMPHU MIEHTUYHON
OpPHUEHTALMH MArHUTHOTO TIOJISI B OTIPEIETICHHON MarHUTHOH KOH(QUTY paLiiu.

Ha ®wur. 9 npuseneH rpaduk HOPMHUPOBAHHBIX PE3YJIbTATOB W3MEPEHUIH KOHLEHTpPALUH
pPaAuKaIOB, MOJYYEHHBIX NPU PAaBHOBECHOM COCTOSIHUM WM INPU PA3IMYHBIX 3HAYEHUSX Pacxona
MIOTOKA CKAaTOro Bo3ayxa. 3sMepeHus npoBOAWIN U1 KAMEPBbl MOHU3ALUU C MATHUTHBIMU KOJIBLIAMH
B aCMMMETPHUYHOI 3TaJIOHHONW KOMIIOHOBKE, MOKa3aHHOI Ha ®dur. 6A, u pe3ynbTaThl U3MEpEeHUH
HOPMHUPOBAJIM B OTHOIICHUH KaMephbl HOHM3AIMK 0€3 MarHUTHOTO TOJIsI, MOKa3aHHOW Ha Dwur. 6B.
Hcxonst n3 pe3ynbTaToB rpaduka, KOTOpbIE TAKKE NMOKAa3aHbl HAa MPENbIIyIIeM rpaduke, O4eBUIHO,

9TO ONTUMYM TpEHIOA HOpMHpOBaHHOfI KOHLOCHTpAalUUHU AOCTHUIacT MAaKCHUMyMa, MPEBBIMIANOIICTO B
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nm~8-9n9 pa3 3HaAUYEHHE COOTBETCTBYIOLIEH KOHIEHTPALMH KaMepbl MOHM3alMU 0e3 MarHUTHOTO
TIOJIs Mg TIPH PACXOZIe MOTOKA CXKATOTO Bo3AyXa F=4 nUTpOB/MUH, U pe3KO CHIDKAETCS 10 ITOKA3aTes
nm~2no. JIaHHBIM pE3yJITAT MO3BOJIAET NPEANOJIOXKUTb, YTO B YKA3aHHOW aCUMMETPUYHOU
KOH(pUrypanuy MarHUTHOTO TIOJNs MAarHUTHOE TIOJie€  SIBJSIETCS.  BBICOKO  3((EKTUBHBIM
npuOIN3NTENPHO TIPH 3HaY€HWM HarHeraHus Bosayxa F=4 murpos/mMuH u 3dexTuBHOCTD moss
nagaerT Mpu YyBEIWYEHUM 3HAa4eHus cxkaTusa. [[1s MONHOro OXxapakTepU3OBaHUs IMHAMHYECKON
peaxkLMy UCIIBITY EMOU KaMepbl MOHU3ALUU B JAHHOM IIPEANOYTUTEIBHOM BapUAHTE OCY LECTBIICHUS
HACTOSIIEro M300peTeHust OblT MOCTPOeH TIpauKk HOPMHUPOBAHHBIX W3MEPEHHBIX 3HAYeHHH
koHueHTpauun DPD B 3aBucumoctu ot mapamerpa X (Ha @ur. 10), paBHOro MOTOKY HarHETAEMOTO
BO3yXa, YMHOXEHHOro Ha mnepuwox crabmwmmsauuu TO, T.e. X=F*T0. 3a enuHuly IaHHOTO
napaMerpa HNPHUHAT [JAUTP], U yKa3aHHas €IMHULA NpPEAHA3HAUYEHA IJIs1 U3MEpPEHUs KOJU4eCTBa
BO3/lyXa, KOTOpO€ HEOOXOAWUMO TIOABEPTHYTh CXKAaTHIO C IENbI0 JOCTHUXKEHUS PaBHOBECHOTO
COCTOSIHUSI TIPU  ONPEAENIEHHOM KOHLEHTpauuu. Y Ka3aHHbII MapaMeTp XapakTepeH i
AMHAMHYECKOH »(QeKTUBHOCTH Kamepbl HOHM3auuu. Cleayer OTMETHTb, YTO H3MEpEHUs,
BBITNIOJIHEHHbIE JJIs1 KaMepbl NOHU3ALUU ¢ MArHUTHBIMU KOJBbLIAMHU B aCUMMETPUYHOMN 3TaJOHHOU
KOMITOHOBKE, ITOKa3aHHOW Ha Pur. 6A, ObUTM HOPMUPOBAHBI 110 OTHOIIEHHIO K KaMepe HOHU3ALUH
0€3 MarHUTHOIO IOJIs1, TOKa3aHHOU Ha Dur. 6B.

Ha ®wur. 10 npuseneHsl rpagyiki KOHIEHTPALUH CBOOOIHBIX PATUKAJIOB, MTOCTPOSHHBIE HA
OCHOBE HKCIEPUMEHTAJIBHBIX PE3YyJIbTATOB, B 3aBUCHMOCTH OT pacxoia MOTOKAa CKAaTOro BO3AyXa,
YMHOKEHHOTO Ha nepuoy crabmmusanuu TO i pa3smuuHbIX pacXOI0B MOTOKA CXKATOro Bo3ayxa F.
HsMepeHuss BBINONHAIN AJIs1 KaMepbl MOHU3ALMM C MAarHUTHBIMU KOJIBLIAMH B aCUMMETPUYHON
STAJIOHHOW KOMITOHOBKE, TIOKa3aHHOW Ha Dur. 6A, v 1 KaMepbl HOHU3aLUU B KOHpUrypauu 6e3
MAarHUTHOTO NOJIs, MOKa3aHHOU Ha Pur. 6B. Mcxons us 5TUx pe3ynbTaToB, CTAHOBUTCS OUEBUIHBIM,
YTO AJI1 KaMepbl HOHU3ALMU ¢ MATHUTHBIMU KOJIBLIAMY B ACUMMETPUYHON 3TAJIOHHONH KOMIIOHOBKE
IMHAMUYecKas 3G (PEeKTHBHOCTh KaMepbl MOHU3ALWH ISl X,=60 siuTpoB npu F=4 nurpos/muH B 3
pasa BbIIIE B CPABHEHHH C AHAJIOTMYHBIMH MapaMeTPaMU KaMepbl HOHU3ALUH ¢ KoH(uryparmei 6e3
MarHUTHOTO MOJIsi C COOTBETCTBYIOIINM 3HaueHueM X¢=170 qutpos. KoHUEeHTpaus B 3TaJIOHHOM
ACHMMETPUYHOH KOHPUTYpPALIUH B 1 »~8-9 pa3 BbIlIe, YeM KOHLIEHTPALIUS B KaMepe 0€3 MarHUTHOTO
nojsi. Hamm Obpumio oOHapykeHO, 4YTO YyKa3aHHas KaMmepa HOHHU3aLMHM Bo3nyxa oOmjanmana
CyLIeCTBEHHOH OoJiee BBICOKOW AMHAMUYECKOH 3((EeKTHBHOCTHIO, X, MpPH 3HAYEHHSAX Pacxona
MOTOKA CXaToro Bo3ayxa F=4-10 TuTpoB/MMH, U CyIIECTBEHHOH 0Oojiee BBICOKOW KOHLIEHTpAIHeH
panukanoB, n, F=4-14 gurpos/muH. I'paduky KOHLIEHTpALWH pAIUKAJIOB Mg U TEPHOAA
crabmm3zanuy, 70 B 3aBUCHMOCTH OT Pacxoja MOTOKA CKATOro BO3/yXa U MapaMeTpa THHAMHYECKON
sp¢extuBHocTn X=F*TQ, npusenennoie Ha Pur. 8A-B u ®Pur. 10, paccMaTpuBarOTCsI Kak

HanboJjiee BasKHbBIE XAPAKTEPUCTUKN KaMEPbl MOHHU3ALIUH. Vka3aHHBIE PE3ybTAaThl UCIIOJIB3YKOTCS B
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KadecTBe OA30BBIX TPEHIOB MU ONTHUMH3ALMU KaMepbl HOHHU3ALMH 03 MarHUTHOrO TOJs B
COUYETAHHM C BBICOKMM WJIM HU3KHUM PacXOAaMHU MOTOKA CXKAaTOrO BO3[yXa, MPENyCMaTPUBAEMBIMHU
KamMepOH MOHU3ALUH.

[Ipenpinymiye >KCHEPUMEHTHI MPOBOIWIM C HCIIOIB30BAHUEM MaJorabapUTHOW €MKOCTH
oobemoM 4 auTpa. Takum 00pa3oM, Hallla IeTb 3aKII0YaNach B JOCTHKEHUH 3HAUSHUI TapaMeTpOB,
HE 3aBHCALIMX OT OObEMa U JHaMeTpa €MKOCTH U OOECNeYMBAIOIIUX MOJy4YeHHE TOYHBIX
XapaKTEePUCTUK KaMepbl MOHU3aLMU. B CBsI3u ¢ 3TUM OBUIO CMOJENIUPOBAHO AMIPOKCUMHUPOBAHHOE

ypaBHEHHE ISl CPENHEN TUIOTHOCTH TIOTOKA PaguKkaios P,

1.1 (¢ m/¢0)~(n m/n0)*(T00/T0m) »

rac noToK paavuKaJOB IIPpU BO3JICHCTBUH U 0e3 BO3JIEHCTBUSI MAarHUTHOTO TOJISI JIMHEMHO
CMOACIMPOBAH KaK MPOU3BECACHUC TUIOTHOCTEM MOTOKA panukalioB ¢m, q)o

C COOTBETCTBYIOIIUMH NeproaamMu cradunusanmu Tmy, T0p 10 ypaBHEHHUIO!

1.211,,,~¢n,*Tmo/V,andﬂ0~¢g*T00/V,

rne V' — obbem eMmkocTH, Nm, Hm U Np, np — oOluee KOJUUECTBO pPATUKANIOB M HX
COOTBETCTBYIOIME KOHIIEHTPALIUH MPU BO3AEHCTBUU U O€3 BO3EHCTBHS MATHUTHOTO TOJISI, KOTOpPbIE
TaKXKe COOTHOCATCS cienyrommM obpasom: A m=Nnu/V n9=N,/V Ha ®ur. 11 npusenen
rpaduk HOPMHUPOBAHHOW pPAaCYETHOW CpeaHEed TUIOTHOCTH TOTOKA PAaUKaJOB ISl Pa3IHYHbBIX
3HAYEHUH pacxoda MOToKa CKAaToro Bosnyxa. M3amepeHus BBIMOJHAIN AJs1 KAMEepbl MOHU3ALUHU C
MAarHUTHBIMH KOJIbLIAMU B ACUMMETPUYHOMN 3TAJIOHHONW KOMITOHOBKE, TOKa3aHHOW Ha dur. 6A, u
HOPMHPOBAJIH MO OTHOIIEHHIO K KaMepe HOHU3ALUK 0e3 MAarHUTHOTO TOJIsA, MOKa3aHHO! Ha dwur. 6B.
Pe3ynbTaThl HOpMUPOBAJM MO OTHOLIEHHUIO K PACUETHON CpeHel TUIOTHOCTH MOTOKA PaAUuKaNOB, U
pu 3TOM 00eCIeYnBajIOCh NOCTHKEHHE MaKCHUMAJIbHON TMJIOTHOCTH TIOTOKA, MPEBBIMIAIOIIEH B
@D,~25P pa3 COOTBETCTBYIOLIYIO KOHIEHTPALMIO B KaMepe 0e3 MarHUTHOTO 1oJisi Po pu pacxome
noToka cxkaroro Bo3ayxa F=4 gurpos/muH. [11OTHOCTE MOTOKA PE3KO CHIKAETCS IO MOKA3aTENs
D,,~2®. 3naueHue, CIPOTHO3UPOBAHHOE 11O TaHHON MOJIEIH, CYIIIECTBEHHO BBIIIE [0 CPABHEHUIO C
W3MEPEHHBIM 3HAYEHHEM, KaK MOKa3aHO B OTHOLIEHWH KOHLIEHTPALIMU PAAUKAJIOB, PEACTABIEHHON
Ha rpaduke Ha Dur. 8A. Hecmorps Ha TOT (pakT, 4TO JIMHEIHAs] aNMPOKCUMAIIUS HE SIBJISIETCS
TOYHOH, OHA MO3BOJISIET TOJYYUTH OMPEAENIEHHOEe MNPUOIKEHHE B OTHOLIEHUH (DaKTUYECKOTO
BKJIaJ[a ¥ BO3IEMCTBUSI MArHUTHOTO TOJIS, HATIPABJICHHBIX HA MOBBIEHUE 3(h()EeKTHBHOCTH TpoIiecca
WOHM3AINH, PACCYUTAHHOTO JUIsl aCUMMETPUYHON KoH(purypauuu Ha ®Dur. 6A, U B OTHOLICHUH

KOoH(purypanmuy 63 MarHUTHOTO TIOJISI, TTOKa3aHHOH Ha Pwur. 6B.



POPMYJIA H3OBPEHUA

1. Cucrema OYMCTKH BOMBI, BKIOYAIOIIAS:

Kamepy, CHaOXXEHHYI0O BIIyCKHBIM OTBEPCTMEM U  BBINIYCKHBIM  OTBEPCTHEM,
MPEeNHA3HAYEHHbIMU ISl MOJAa4Yu IOCTYNAKLIEro BO3AyXa B KaMepy U OTBOAA BBIXOASLLErO
BO3/lyXa U3 KaMephl;

1O MEHbLIEH Mepe, OIHY KOOy ¢ ucTouHukoM Y@ m3nyuenust/namny Y @ usaydeHus,

110 MEHbIIEN Mepe, OJHY Napy MAarHUTHBIX KOJEL; U

KapKaCHYI0 KOHCTPYKLHUIO, TPETHA3HAYEHHYIO MU pa3MeIleHus Mo LEeHTpy oObema
KaMephl OT BEpXHEHN 4aCTU O HUKHEN 4aCTH BOKPYT LEHTPAIbHON MPOAOIbHON OCH KaMephbl,

IpU O5TOM KapKacHash KOHCTPYKLHs BKJKOYAeT BHYTPEHHEE MPOCTPAHCTBO IJIA
pa3MelleHus: B HeM, IO MEHbIIIeH Mepe, OTHOM KOJObI ¢ HCTOUHUKOM Y @ m3nnydenus/namibl Y @
W3JIy4EHUs] U, 10 MEHbIIEH Mepe, OJHON Napbl KPEMEKHbIX 3JIEMEHTOB, IPEAHA3HAYEHHBIX 1S
¢dukcarmu, Mo MeHbLIEH Mepe, OMHON Mapbl MarHUTHBIX KOJEL BOKPYT, IO MEHbIIEH Mepe,
OIHOHN KONOBI ¢ UICTOUHUKOM Y @ m3nyuerust/namnsl Y @ u3nydeHus,

OTJIMYAKOLIEECsT TEM, 4YTO CHUCTEéMa O4YHUCTKHM BOABl HMEET KOHLEHTPUYECKYIO
KOH(UIypauuio, MpeAHA3HAYEHHYI0 Ui CHIDKEHHS 1O MHUHHMyMa BO3MYILIEHHs NMpopuist u
pacnpeneneHus MOCTYMAKLIEro BO3AyXa U BBIXOASALLErO BO3yXa, BKIKOYAET, 10 MEHbIIEH Mepe,
OIHY Iapy MAarHUTHBIX KOJIEL, PACIOJIOKEHHBIX MNapajuIeIbHO OTHOCUTENBHO APYr Apyra u
NPEeNHA3HAYEHHBbIX [UIsl WHAYLMPOBAHHMS MAaKCUMAJIBHOIO KPYrOBOIO MAarHUTHOIO IOJI,
BO3AEHMCTBYIOLIEr0 HA MOJIEKYJIbl MOCTYNAIOIIETO U BBIXOASIIErO BO3AyXa.

2. Cucrema OYHCTKM BOABl MO M. 1, OMOJHUTENBHO BKJIIOYANOIIAS BO3AYIIHBIN
KOMIIPECCOp, NMPEeIHA3HAYEHHBIN JJIs1 HATHETaHUs BO3AyXa B Kamepy.

3. Cucrema OYHCTKM BOABI MO M. 1, JAOMOJHUTENBHO BKJIOYAKOLIAs SJEKTPUUECKUN
0aynacT UCTOYHHKA YJIbTPA(QHONETOBOrO M3JIyUeHHs], TP 3TOM MCTOYHHK YJIbTPa(HOIETOBOrO
U3JIy4€HHUs] COEQUHEH C MECTHbIM MCTOYHHUKOM DBJIEKTPONUTAHUS C OTBETCTBYIOIIUMHU
XapaKTePUCTUKAMH MOLIHOCTH.

4. CucrteMa OYUCTKH BOJIBI MO M. 1, OTNIMYAIOIIASACS TEM, UTO, IO MEHBIIEH Mepe, OfaHa
konba ¢ uctoyHukoM Y@ wmsnydenus/nmamna Y@ H3IydeHUs] BKIOYAET JBE JIAMIIBI C JIBYMsI
nuana3zoHaMmu JiuH BoH 180-195 [aM] u 240-280 [HM].

5. CuctemMa OYHMCTKU BOABI MO M. 1, OTIUYAOIIASACA TEM, YTO, IO MEHBIIEH Mepe, OaHa
konba ¢ ucrouHukoM Y @ uznyuenusi/nammna Y@ u3nydeHus SBISETCS PTYTHOM JIAMITON C HUTBIO
HaKala WM CBETONUONHOW  JIaMIOH, CHAO)KEHHOW  SJEKTPUUECKUMH  Pa3beMHBIMHU

COCAUHUTCIIAMUA, COCTOALNMMUA U3 ABYX WUJIHN YCTbIPEX LHTprefI.
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6. CucremMa OYMCTKHM BOABI MO M. 1, OTiMYaroliasicss TEM, YTO Kamepa BBIIIOJIHEHA U3
3JIEKTPONPOBOAHOIO MaTepuaja ¢ HAHECEHHBIM Ha HErO MOKPBITUEM U3 XMMUYECKH UHEPTHOIO
Mmarepuana.

7. CucremMa OYMCTKM BOABI IO M. 1, OTIMYArOLIAasCs TeM, 4YTO KaMepa BKJIIOYAeT
YCTaHOBOYHBIM KapkKac, pH 3TOM YCTAHOBOYHBIN KapKac pa3MelLleH BHYTPU KaMephl.

8. Cucrema OUMCTKH BOABI IO M. 1, OTIHMUaroIieecss T€M, YTO KaMmepa AOIOJHUTEIbHO
BKJIIOYAET BHEIIHIOK IMyCTOTENYIO KalCyJy M BEPXHIOK M HIDKHIOK KPBIIKH, MEXaHUYEeCKH
NPUKPEIUICHHbIE K BEPXHEM M HIDKHEW CTOPOHAM BHELIHEH MyCTOTENOW KaICylbl U
3aKpBIBAOLI M€ BEPXHUI U HY>KHUNA TOPLIBI KAMEPBI.

9. Cucrema OYHCTKHM BOJIBI MO M. 1, OTIWYAIOIIEECs] TEM, YTO Kamepa IOIMOJHHUTEbHO
BKJIIOYAET HECKOJBKO 3JIEKTPUYECKUX BBIXOJOB MAJI IOACOEAMHEHUs WHCTOYHUKA IMUTAHUS K
YCTPOMCTBY U €ro OTCOEJUHEHHs OT YCTPOWCTBA, IpPU 3TOM DBJEKTPUYECKHE BbIXOAbBI
repMeTHU3NPOBaHbI TE(PIOHOM il OOECTIEYeHUsT BAaKyyMa.

10. Cucrema OYMCTKM BOABI MO M. 1, AOMOJHUTENBHO BKJIOYAIOIIAs pa3MbIKaTENlb
3JIEKTPUYECKON LieNy, MpeAHa3HAuYeHHbINH Il NpPeAOoTBpallleHUs MEepeHAINpsDKeHUs CEeTH B
YCTPOICTBE.

11. Cucrema O4HCTKH BOJBI IO I1. 1, JOTIOJIHUTENBHO BKIIFOYAIOIIAsi HECKOJIBKO MPHUOOPOB
yueTa pacxoja rasa, mpu 5ToM IpuOOpbI ydeTa pacxosa rasa pasMelieHbl BHYTPH WIH CHapyXKU
KOHTelHepa, B KOTOPbIH 3aKJIF0YeHa Kamepa.

12. CucremMa OYMUCTKM BOABI MO M. |, AOTMOJHUTENBHO BKJIKOUAOIIAS HECKOJBKO
U3MEpHUTeNel ypOBHS MOIINHOCTH, IPEJHA3HAYECHHBIX [JIs1 YNPaBICHUS U PEryJUpPOBAHMUS
paboYMX mapamMeTpoB AJIEKTPUYECKON MOLIHOCTH, HAMPSKEHUS] M CHITbI TOKA YCTPONCTBA.

13. Cucrema OYMCTKH BOIBI IO M. 1, JOMOJHUTEIBLHO BKJIFOYAKOINAS HECKOJBKO CUCTEM
BO3AYLIHOTO OXJIAKIEHUSI.

14. CucremMa OYMCTKM BOALI IO M. 1, [JONOJHUTENBHO BKJIFOUAOINas OJIOK
AUCTaHLIMOHHOTO YIMpaBJIeHUs] M KOHTPOJIA, NpedHa3sHAueHHasl [l KOHTPOINS U YIpaBJICHUS
paboynMu mapaMeTpamMH B COOTBETCTBUH C 3aJaHHBIMH IapaMeTpamMH YCTPOWMCTBA, MPH 3TOM
ONMOK mpenHa3Ha4YeH JUII  MEXAaHHWYECKOrO MM 3JEKTPOHHOTO MEPEKIFOYSHUS MEXIY
BKJIFOUEHHBIM M BBIKJIIFOYEHHbIM pabOYMMU COCTOSHUSIMH U JUIE KOHTPOJSl BEIHMYUHBI
HanpsKEHUs], CUJIbI TOKa UCTOYHUKA TOKA U COOTBETCTBYIOIINX YCTPONHCTB.

15. Cucrema OYMCTKH BOABI IO M. 4, OTIMYAIOIIASICS TEM, YTO YCTPOMCTBA BBIOPAHBI, MO
MEHbLIeH Mepe, W3 OJHOW KOJOBI ¢ HMCTOYHHUKOM Y@ wusnyueHus/namnsl Y@ wu3nydeHwHs,
BEHTUJIATOPA U 3JIEKTPOHHOI'O pacxojomepa.

16. Cuctema OYMCTKM BOJIBI MO I 1, JOMONHUTENBHO BKIIIOHAKOImas Tpyoky Bentypw,

MPUCOCAUHECHHYIO K BBIITYCKHOMY OTBECPCTHUIO KaM€pPhbl u NpEe€aAHa3HAYCHHYIO JJIA



TPAHCTIOPTUPOBKH aTMOC(EPHOro BO3AyXa B PaIUKaJIM30BAHHOM/BO30YXKIEHHOM COCTOSIHUH B
pesepByap st 00pabOTaHHOM BOJBI.

17. Cuctema OUMUCTKH BOABI MO 1. 1, JOMONIHUTEIBHO BKIIIOYAIOLIAS €MKOCTb AJI BOABI,
WIN pe3epByap IJIs1 BOAbL, THAPABINYECKU COSIUHEHHBIN C KaMepoii.

18. Cucrema OYMCTKM BOABI MO M. 1, OTIMYANOINAsCS TeM, 4YTO Kamepa HMeeT
OTPAKAAIOLIYI0 MYyCTOTENYI KanCyly IMJIMHAPUYECKOW TreoMeTpudeckod (opmel  u
YCTaHOBOYHBIN Kapkac, HUMEIOUINI COOTBETCTBYIOIIYIO LIUIUHAPUYECKYID T'€OMETPUYECKYIO
bopmy.

19. Cucrema OYHCTKM BOABI MO M. 1, BKJIOYarOIias TPU Mapbl MArHUTHBIX KOJell,
PacIOJIOKEHHBIX B KOMIIOHOBKE MIEHTHYHON MOJSPHOCTH HAa BEPXHEM U HIDKHEM KOHIAxX, IO
LIEHTPY KaMepbl U BOKPYT ITIABHON LEHTPAJIBbHON MPOJOIBHON OCH KaMepPbl, OTJIMYAIOLIEECS TEM,
YTO Kak[ash W3 TMap MAarHUTHBIX KOJell BKJKYaeT [epBO€ KOJbLO C OTPULATENbHOMN
NOJSIPHOCTBIO U BTOPOE KOJIBLIO C TOJIOKUTENIbHOW TMOJSIPHOCTBIO, NIPU 3TOM KOH(UTYparus
NOJSIPHOCTH  SIBJIIETCSI aCHMMETPUYHON KOH(Urypanueld, Npu 3TOM KOJbIA MEXaHHYECKH
yEepP>KUBAIOTCS] KPEMNEXKHBIMU 3JIEMEHTaMU.

20. Cucrema OYHCTKM BOXIBI MO M. 9, OTNHMYANOIIASACS TE€M, YTO MarHUTHbIE KOJbIIA
reHepHpYIOT MATHUTHOE TOJIe HAMPSDKEHHOCThIO B auanasone 10°-10° TayccoB ¢ m1ocTaTouHO
BBICOKOH IMJIOTHOCTBIO MarHUTHOTO MOTOKA AJIl KaMephl U JIl JAHHOTO YPOBHS IOTOKA C3KATOTO
BO3/lyXa MPH JaHHON reOMeTpuu 1 radapurax.

21. Cucrema OYMCTKHU BOABI MO M. 1, OTAMYAKOIIASACSA TEM, YTO KapKacHas KOHCTPYKLMS
BKJIIOUAeT BHYTPEHHHE NPOAOJbHBIE CTEPXKHHU, MAyLIUE OT BEPXHEHW 4acTU A0 HUXKHEH 4acTH
KapKacCHOW KOHCTPYKLMU BOKPYI BHYTPEHHErO IPOCTPAHCTBA JIsI pa3MEIlEeHUs B HEH, IO
MEHbLIEeH Mepe, OMHOM KOJOBI ¢ UICTOUHUKOM Y@ uznydenus/namibl Y@ u3jaydeHus, BHEIIHNE
NPOAOJbHBIE CTEPKHU, OKPYJKArOIMe BHYTPEHHUE CTEPKHU M UAYIIHE OT BEpXHeH 4acTu 1o
HIDKHEW 4acTu KapKacHON KOHCTPYKIIMH, U KpPENe’KHble 3JIEMEHThI, HalpaBJeHHbIE BHYTPb OT
BHEIIHUX CTEepKHEH M BKIIIOYAIOIIME YIIyONeHUs, TpeNHA3HAYeHHBbIC I YAEpIKaHUsS, I10
MEHbLIEeH Mepe, OIHOW Mapbl MAarHUTHBIX KOJIEL] BOKPYT, MO MEHbIIEH Mepe, OIHOI KOJOBI C
UCTOUHUKOM Y@ m3nyderus/namnsl YD u3yueHus], IpU 5TOM BHYTPEHHUE CTEP)KHU, BHEIIIHNE
CTEP>KHHU M KPETEeIKHBIE 3JIEMEHThI 00Pa3yIOT OAMH LENbHBIH OJIOK KapKaCHOW KOHCTPYKIUH.

22. CucreMa OYMCTKH BOABI MO M. 1, OTAMYAIOLIASCS TEM, YTO KaMepa M KapKacHas
KOHCTPYKLHS BBIMOJTHEHbI U3 aJFOMUHUS.

23. Cucrema OYHCTKHM BOABI MO M. 22, OTIMYAIOINASCS TEM, YTO HAa BHYTPEHHIOKO
MOBEPXHOCTb CTEHOK KaMephl U KAPKACHOM KOHCTPYKLIUU HaHECEHO NMOoKpbITHe U3 Ti0s.

24. Cuctema OYMUCTKH BOIBI O M. 22, OTIMYAIOIIASICS TEM, UTO BHYTPEHHSISI TOBEPXHOCTh

CTCHOK KaM€PhbI MMOKPbITA MOJTUBUHUIIXJIOPUIOM.
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25. CucremMa OYUCTKHM BOAbI MO M. 2, AOMOJHUTENBHO BKJIIOYAIOINAs BO3IYIIHBIN
i dy3op, OOUH KOHEI] KOTOPOro COEAMHEH C BO3MYLIHBIM KOMIIPECCOPOM H BTOPOH KOHEI]
COEIMHEH C KaMepoH.

26. CucreMa OYMCTKHU BOABI IO M. 1, AOMOJHUTENBHO BKIIIOUAIOLIAS MPEIBAPUTENbHBIN
¢GuIpTp, NpeHa3HAYEHHBIN I OYUCTKH MOCTYMAIOIIEro aTMOC(EpHOro BO3ayXa OT MpHMecer
U 3arpsI3HEHUN A0 HArHETaHUsS BO3AYyXa B KamMepy.

27. Cucrema OYHCTKHM BOObI MO M. 1, JOMOJHUTEIBHO BKtouaromas auddysop,
COCUHEHHBIH C BBIMYCKHBIM OTBEPCTHEM KaMepbl [UIsl JAUCIIEPTUPOBAaHUS BO3JAyXa B
pamuKaIM30BaHHOM/BO30YKAEHHOM COCTOSIHHH B Pe3epBYyape IJisl BOBL

28. CucremMa OYHCTKH BOABI MO M. 1, OTIMYAOINASICA TEM, YTO MArHUTHBIE KOJIbLIA
BBINTOJIHEHBI M3  ()EPPOMATHUTHBIX MAaTEPHAJIOB, HW3TOTOBJIEHHBIX M3 PEAKO3EMENbHBIX
MarHUTHBIX METAJIJIOB.

29. CucremMa OYMCTKH BOABI IO 1. 28, OTIIMYAIOINASCS TEM, YTO MaTE€PHaJbl BHIOPAHBI U3
Nd,Fe 4B, SmCos, SmyCoj;, KOMIIO3UTHBIX MarHUTHBIX MaTepuanos, BaFe;,0ig, MnBi,
Ce(CuCo)5, cHIbHBIX MOCTOSIHHBIX MArHUTOB, BBITOJIHEHHBIX W3 JFOMUHHS, HUKENS, KoOanbTa
U JKeJle3a U BKIIFoUarIux HeOompinoe komudecto Cu, Ti u Nb, u ¢peppuTOBBIX MaTepuanoB min
(beppUMarHUTHBIX MaTepPUAJIOB, TakuX Kak Fe,0s u Fes0,.

30. CucreMa OUYMCTKH BOIBI 1O M. 28 UK 1. 29, OTIUYAOIIAsICA TeM, YTO OAHO KOJbIIO,
[0 MEHbILIEH Mepe, OAHONW Mapbl MArHUTHBIX KOJIEL[ BBIIOJHEHO W3 OJHOTO MAarHUTHOTO
Mmarepuana, B TO BpeMsl Kak Apyroe KOjblo, 10 MEHbLIEeH Mepe, OAHON Napbl MArHUTHBIX KOJeLl
BBIMIOJJHEHO M3 METAJUIMYECKOr0 MaTepuia, KOTOPBI MOXKET OBITh HaMarHu4deH IpH
BO3/I€HCTBUM MHAYLIUPOBAHHOI'O BHEIIIHEIO MArHUTHOTO MOJIS.

31. Cucrema oumctku Boabl Mo 1. 30, OTIMYAOIIASCS TEM, YTO METAJUTHYECKUM
MaTepHajoM SIBJSIETCS JKEeJe30 UITH CTajlb.

32. Cucrema o0OpabOTKHM M OYHCTKM BOABI MO M. 1, AOMOJHHUTEIBHO BKJIFOYAOINAS
CUCTEMY OXJI3KAECHUSI BOJBL.

33. Cucrtema O4YMCTKH BOABI MO M. 1, OTIHYaroIasAcs TeM, YTO CUCTeMa MpeJHa3HaYeHa
IUIS OYMCTKH BOJIBI B Pe3epByapax, CUCTEMAax M TPyOONpoBOAax AJisi BOIBI.

34. CucreMa O4YMCTKH BOABI MO M. 33, OTIMYAIOINAsACA TEM, YTO pe3epByaphl, CUCTEMbI U
TpyOONPOBOABI Js1 BOABI BBIOPAHBI W3 CHCTEM NHTHEBOTO BOAOCHAOXKEHHUS, OaccelHOB H
BOJIOTIPOBOZIHBIX TPYO.

35. Cucrema OYMCTKH BOXBI MO JIOOOMY W3 TNPEALIECTBYIOIIUX IYHKTOB (OPMYJIbI
n300peTeHns, OTIMYAIOINAsACS TeM, YTO CHUCTeMa MNpedHa3HadeHa IJisi OYHCTKH BOABI B TAKUX
o0nacTsIX, Kak NPOMBIIJIEHHOCTb, 3€MJIelleNlie, CEeIbCKOXO3SHCTBEHHOE IPOU3BOACTBO,

CaA0BOACTBO, MOBTOPHOC UCIIOJIb30BAHUE BOABI U TOPOACKOEC BOI[OHOTpe6J'IeHI/Ie.
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