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CITOCOBBI U3I'OTOBJIEHUA BBICOKOY JAPOITPOYHOTI O TTIOJIMCTHUPOJIA,
HUMEIOIIET'O VJIVUIIEHHYIO MOP®OJIOT'HIO KAYUYYKA

O0nacTb TEXHUKH, K KOTOPOU OTHOCUTCS HACTOSIIIIEE H300peTeHHe
Hacrosmee n3o0peTeHne OTHOCHTCS, B o01eMm, K HM3COTOBRJIEHUIO
BBICOKOYJIAPOTIPOYHOTO  MOJIUCTHPOJia W,  OoJiee  KOHKPETHO, K  HW3TOTOBJIEHUIO

BBICOKOY IaPOMPOYHOTO MOJIUCTHPOJIA, UMEIOLIETO YTy YIIEHHY IO MOP(OJIOTHIO KayyKa.

VpoBeHb TEXHUKH

ApMHpOBaHHBIE 3JacToMepamMu TIOJTUMEPHI MOHOBHUHWJIHIEHAPOMATHUECKIX
COENMHEHHH, TaKUX KaK CTHUPOJI, aib(a-METHICTUPOJ U 3aMELISHHBIH B KOJIbLIE CTUPOJI, HAIILJIH
IIUPOKOE MPOMBIIIJIEHHOE MpuMeHeHre. Hanpumep, apMupoBaHHBIe 3JaCTOMEpaMH TTOJIMMEPHI
CTHpOJIa, COAep allyie AVCKPETHbIE YACTHLBI CIIUTOTO 3JIACTOMEpA, AWUCIIEPTHPOBAaHHBIE B
obbeMe MaTpuLpl MMOJIMMEPa CTHPOJIA, MOTYT OKA3bIBATHCS MPUTOAHBIMHU JJIS UCIIOJIB30BAHUS B
pasHOOOpAa3HBIX TMPHJIOKEHUSIX, B TOM YHCJIE TaKWX, KaK IMMHIIEBbIe YIAKOBKH, KaHLEISIPCKUE
MPUHAIUIKHOCTH, BBIBECKU TOPrOBBIX YUPEXKISHHH W JeMOHCTPALIMOHHBIC YCTPOMCTBA,
XO3SHCTBEHHBIE MPUHAIICKHOCTH U TTOTPEOUTENBCKHE U3NENHSI, CTPOUTENIEHBIC U30JIALMOHHBIS
MaTepuaibl U YIAaKOBKH IJIsi KOCMETHUYECKHX m3mesui. Takue apMHUpOBaHHBIE 3JIaCTOMEpaMH
MOJIUMEPBI OOBIYHO HA3BIBAIOTCS] TEPMUHOM «BBICOKOYAAPOIPOYHBI rosuctupoy (HIPS).

Mexannueckue csorictea HIPS u, Takum 06pazom, ero moTeHIHaIbHbIE TIPUIIOKEHUS B
3HAYUTENBLHOM CTEMEeHH 3aBUCAT OT YACTHI[ dacToMmepa (Kaydyka), UMEIOIIUX JKeJaTeIbHYI0
MOP(OJIOTHUECKYIO CTPYKTYpPY. B HacTOsIeM AOKyMEHTE H3BECTHbIE B TEXHHKE TEPMHHBI
«IJIaCTOMEP» W «KaydyK» HCIOJB3YIOTCS B3auMo3aMmeHseMbiM oOpaszom. Hampumep,
HEXKENATENIbHYI0 CMEIIAHHYI0 MOP(OJIOTHIO MOKET XapaKTEPU30BaTh LTUPOKOE paclpeneieHne
Mo pasMepam 4acTHl] kaydyka B cocrase HIPS, nmeromero sHauntensHOe coaepKaHne MeJTKUX
4acTULl KaydyKa, CPEAHUM TUaMeTp KOTOPBIX COCTaBjsieT MeHee ueM | MkM. Menkue gacTuiibl
KayuyKa, UMEIOIINe CMEMaHHY 0 MOP(OJIOTHIO, TAKyI0 KaKk MOP(OJIOTHIO HUTH WK JJAOUPUHTA,
MOTYT OrpaHHYHBATh BO3MOXKHOCTH MpuMeHeHus kayuyka. Kpome toro, HIPS ¢ mopdonorueii,
KOTOPYIO XapaKTepH3yeT IPHUCYTCTBHE MEJKHX YacTHI KaydyKa, Kak IPaBHWJIO, IPOSBISET
HEYJIOBJICTBOPHUTENbHBIE YIIPYTHe CBOMCTBA C HU3KUMH 3HAUYSHHUSMH MPOLIEHTHOTO YIUTMHEHUS
npu paspeiBe. Takum 00pazoMm, cyiecTRyeT mOTpeOHOCThL B crocode marotoiienus HIPS ¢
yaydlIeHHOW MopQosorued Kaydyka, KOTOPYIO XapaKTepu3yeT Y3KOe pachpenesieHHe o

pasMepaM 4acTuLl KaydyKa.



CymHocTs n306peTeHus

B Hacrosmem MOKyMEHTE PACKPBIT CIOCOO H3rOTOBJIEHHS BBICOKOYIAPOIIPOYHOTO
MOJIMCTHPOJIA, BKIIOYAIOIIUI BBEAEHHE B PEAKTOp YaCTUYHO MOJMMEPH30BaHHOM CMecH,
colep:Kalleil IO MeHblIed Mepe OOWH BUHWJIAPOMATUYECKUNH MOHOMEp, »3JIacTOMep |
MPOpearupoBaBIINl BUHHJIAPOMATHYECKHI MOHOMED, MPUYEM B YACTUYHO TMOJTMMEPU30BaHHOMN
cMecH He mpoucxoamia ¢asoBas WHBEPCHs; MOJHUMEPHU3AIMI0 YACTUYHO MOJMMEPH30BAHHON
CMeCH B peakTope 10 TOUukH (a3oBoH MHBepcHU ¢ oOpa3oBaHHeM cMecH ¢ Ga30BON MHBepCHEH;
M3BJIEYEHHE YacTH cMecH ¢ (hasoBOM HHBEPCHENW W3 peakTopa, MpuueM cMmech ¢ (asoBoii
WHBEPCUEH COIEPKUT BBICOKOYAAPOIPOUHBIH MOJMCTUPOJT; U BBEASHHE APYTOW YacTH CMECH C
¢dasoBoli HHBepCUel B APYroil peakTop.

Kpome Toro, B HacTOsIeM MJOKYMEHTE DAacKpHIT Crocod  M3rOTOBIICHHUS
BBICOKOYIapPOMPOYHOrO IMOJIMCTHPOJIA, BKJIIOYAIONINI BBEIEHHE B TMEPBBIA PEaKTOp 4YacTUYHO
MOJIMMEPU30BAHHON CMecH, coepikamled MO MeHbLIeHd Mepe OAWMH BUHWJIAPOMAaTHYECKHI
MOHOMEp, 3JIaCTOMEP U MPOpPEarupoBaBIINN BHHUJIAPOMATHYECKUH MOHOMEp, MpPHUYEM B
YACTHYHO TOJIMMEPU30BAHHON CMecH He mpoucxoawia (aszoBas HWHBEPCHS, MOJUMEpH3aLs
YaCTHYHO MOJMMEPHU30BAHHOH CMECH B TEPBOM peakTope A0 TOUYKH (pasoBOM HHBEPCHU C
oOpazoBaHueM cMmecH ¢ (pa3oBOW HHBepCHel; BBEISHHE BO BTOPOH DPEaKkTOp YacTH CMeCH C
da3oBoli MHBepcHeH M3 IMEPBOrO PeakTopa, NMpUYEeM BTOPOH PEaKToOp PAcHONIOKEH HFKe IO
MOTOMY OTHOCHTENBEHO MEPBOrO PEaKTopa, W H3BJIEUEHHMe APYrod 4acth cMecu ¢ (a3oBoit
WHBEPCUEH, MpHYeM H3BJICUEHHAs Opyras 4acTb CMeCH C (pa3oBOM HHBepPCHEH COAEPKUT
BBICOKOY IaPOTPOYHBIH MOJUCTHPOJT.

Kpowme Toro, B HacTOsIIIEM TOKYMEHTE PACKpPhITA MPOU3BOAAIIAS BEICOKOYAAPOMPOYUHBIN
MOJIMCTHPOJT  PEaKkTOpHas CHUCTEeMa, COJAep)Kailas TIIepBBIM  pe3epBYapHBI  peakTop ¢
HEMNPEPLIBHBIM TePeMEIINBAHNEM, HMMEIOMNKA (a) BIIYCK, BBIMIOJHEHHBIH C BO3MOMKHOCTBIO
npuema (1) Mo MeHbIIel Mepe OAHOTO BUHIJIAPOMATHYECKOTO MOHOMepa, (i1) ayactomepa u (iii)
WHHULMATOpa CBOOOMHOpaAMKANBHOH monuMeprsary, #  (b) BBIIYCK, BBINOJIHEHHBIH C
BO3MOJKHOCTBIO TPAHCIIOPTHPOBKH BBIXOZSILIEr0 IMOTOKA M3 IMEPBOTO PEaKTopa, BTOPOi
pesepByapHbIH PeakTop ¢ HEMPEPHIBHBIM MEPEMENTHBAHIEM, UMEIOLIHI (a) BITyCK B COOOLISHUN
C BO3MOJKHOCTBIO IEPEHOCa TeKydel Cpebl C BBHITyCKOM IEPBOTO Pe3epBYapHOTO peakTopa ¢
HEMPEPLIBHBIM TMEePEeMEIINBAHHEM U BBIOJHEHHBIM C BO3MOMKHOCThIO mpuema (1) dvactu
BBIXOZSIIIErO ITOTOKA MEPBOr0 PEaKTOpa M3 MEPBOTO Pe3epBYapHOro PEakTopa ¢ HEeMpPephIBHBIM
nepemMeninBanueM, (i) Mo MeHbIIEH Mepe OIHOrO BHUHHJIAPOMATHYECKOrO MOHOMepa, (iil)
amactomepa U (1v) HHHUOHUATOpa CBOOOJHOPAAMKAIBHON mosuMepusaimu u (b) BBIMYCK,
BBITMOJIHEHHBIH C BO3MOXKHOCTBIO TPAaHCIIOPTHPOBKH YAaCcTH BBIXOASIIErO IMOTOKA M3 BTOPOIO

peakTopa, COIEpIKallero BBICOKOYAAPOIMPOUHBI MONMUCTHPOJ;, U (¢) TpybompoBox s



3
YCTAHOBJICHUS PELIUPKYJIALUMOHHOIO IIOTOKA MEXAY BTOPBIM PEAKTOPOM U IEPBBIM PEAKTOPOM,
MpUYeM PEeLUPKYJSILUOHHBIM MOTOK CONEPKHUT APYTYIO YacTh BBIXOASIIErO MOTOKA U3 BTOPOTO
peaktopa.

Briie npeacTaBJICHbl  JIMIIb HaI/I60J'Iee IMUPOKKWE TIpHU3HAKKM HW TCXHHUYCCKUEC
MNpeuMymecTBa pacKpeITOIO B HACTOAIICM OOKYMEHTC I/I306peTeHI/I$I B LEeIIIX BO3MOXKHOCTHU
JIYIIIero MOHUMAHHUS TTOAPOOHOIO OIMHCAHHS, KOTOPOE MPUBENEHO Hibke. Jlamee B HACTOSIIEM
AJOKYMCHTC 6YI[YT OIIMCaHbl OOIMOJHHUTCIIEHBIC TIPU3HAKHU W IMpeUMyIHeCTBa PaCKpPBITOrO
M300pEeTEHHs, KOTOPBIE COCTABIAIOT OOBEKT (opMysbl Hacrosiero uszoopereHus. Jlus
CriecnuaJInCTOB B HaHHOﬁ O6.]'IaCTI/I TEXHUKHN OOJIZKHO 6I>ITI: IIOHATHBIM, 4YTO OIHKWCaHHAadA
KOHLECIILNA U KOHKPETHBIC aCIICKThBI MOT'YT 6I>ITI: JICTKO HCITIOJIB30BAaHBI B KQUECTBC OCHOBBI IJISI
MOAU(HUKALIMY WM MPOEKTUPOBAHHS APYTHUX KOHCTPYKLMH Ui JOCTHIKEHHS TaKHX Ke LeleH
3asIBJIEHHOTO B HACTOSIIEM JOKyMeHTe u300peTeHus. Kpome Toro, muist CeruanyicToB B JaHHOMH
O6.]'IaCTI/I TEXHUKHU JOOJIZKHO 6I>ITI: MMOHATHBIM, YTO TaKHC J3KBHUBAJICHTHBLIC KOHCTPYKIUK HE
OTKJIOHSIIOTCSL OT WJIeW He BBIXOIST 3a Mpenesbl 00beMa 3asBJIEHHOTO B HACTOSILEM TOKYMEHTE

M300peTeH s, KOTOpOe ONpeAesIeHo B IpriiaraeMoi GpopMyJie H300peTeHus.

Kparkoe onucanue yeprexeit

Hnst moppoOHOro OMUCaHHWS AacleKTOB PACKPBITOTO B HACTOSIIEM JOKYMEHTe
M300peTeHus Aajgee pacCMOTPUM CIIEAYOLIHe CONPOBOKAAIOMHNE (UIYPBL

Ha ¢wur. 1 npencrasneHa wumocTpanys peakLysi MOJMMEpH3aluH ¢ o0pa3soBaHHEM
HIPS.

Ha ¢ur. 2 cxemaTiHuecku NpeacTaBiieHa PeakTOpHasi CUCTEMA ISl TOJIMMEPUBALIHH.

Ha ¢ur. 3 u 4 npencrasiieHsl MOJyYeHHbIE METOIOM CKaHHPYIOLIEH MPOCBEYHBAIOIIEH

ANEKTPOHHON MHUKpOcKoruu (otorpaduu 00pasLoB U3 npumepos 1 u 2.

CeeneHns1, MOATBEPKIAIOIINE BO3MOXKHOCTh OCYIIIECTBIICHHUS H300pETeHHS

B mHactosmem pmokymeHTe packpeiT crioco® wm3rotosieHuss HIPS, wumeromero
pacnipenienieHrie o pa3Mepam gactunl kayuyka (RPSD mnm muanasoH), KOTOpoe paBHSIeTCsl WIH
cocraBisieT MeHee deM npubimsurensHo 1,5, Takod BBICOKOYAAPONIPOUYHBINA TOJHIPOIIHIIEH,
UMEIOIUN y3KOoe paclpefesieHHe IO pa3MepaM YacTHLl KayuyyKa, Ha3blBaeTCd TEPMHHOM
«BBICOKOYZAPOIIPOYHBIA TMOJUIPOINMIEH C YJydlleHHOW Mopdosorueit» ©u  COKpalleHHO
o003HavaeTcst B HACTOSIIEeM JOKyMeHTe TepMUHOM « IM-HIPS».

Kak mnpasuno, wusroroenenune HIPS Bxirouaer pactBopeHue Kaydyka (Harmpumep,
nosubyTtaareHororo snacromepa (PB)) B cTupose, KOTOpBIM MMOCie ITOTO IMOABEPraeTcs

nojuMepusali. B TeueHwe monuMepusanmd  (a3oBoe  pa3delieHHe Ha  OCHOBE
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HecMermnBaemoctd noyuctupona (PS) u mommbyrtamuena (PB) mpoucxomut B aBe cTaguw.
Cuauana PB o6pa3syet OCHOBHYIO WM HEMPEPHIBHYIO (ha3y, B KOTOPOH TUCTIEPTHUPYETCS CTHPOJL.
Korma peaxuusi HaunHaertcsi, oOpasytorcs kammi PS 10 (Oosiee TeMHbIe KpYIKKH), KOTOPBIE
IUCTIEPTUPYIOTCS B pactBope snactomepa 20 (Gonee ceerbiii (oH), comepxkamero PB wu
MOHOMEpP CTHpOJa, Kak mnpencraBieHo Ha ¢ur. 1A. Korma peakiusi passuBaercs, ©
KOJIMYECTBO MOJUCTUPOIIA POIOIKAST YBETUUUBATHCS, MOP(OIoruyeckas TpaHchopmarus Hin
(azoBast UHBEPCHS MPOUCXOIUT TaKUM 00pasoM, uto PS teneps oOpasyeT HenpepbiBHYO a3y, a
PB u moHOMep cTuposia 00pa3yroT mucreprupoBaHHyo (asy, Kak npencrasieHo Ha ¢ur. 1B.
Ota (¢aszoBas WHBEpPCHs MPUBOAUT K OOpPa3OBAHHIO TUCIIEPTHPOBAHHON (hasbl, comeprKaiiei
CJIOJKHBIE 3JITACTOMEPHBIE YaCTHULIbI, B KOTOPBIX JIACTOMED CyIIecTBYeT B popme MmemOpaH u3 PB,
OKpPYKAOIMUX OKKJIIOANPOBAaHHBIE TOMEHBI PS, koTopsle 0603Ha4YeHB! yCIOBHEIM HOMepoM 30
(Gonee cetsbie kpyskkn) Ha ¢ur. 1C. CaBUroBoe nepemMenIMBaHie MOXKET ObITh MCMOJIb30BAHO
IUIS UHULUAPOBaHUsS (a30BOM HHBEpCHH. Peakipini MOJMMEpPHU3ALMK, OCYLIECTBJECHHbIE B
peoMeTpe, MOKas3ajk, 4YTO CKOPOCTh COBUra, cocTapisomas or 10 mo 30 ¢!, aensercs
JNOCTATOYHOM AJIs1 OCYIIECTBJICHHSI HHBEPCUHU ABYX (has.
[omumepuzanms ¢ oOpazoanuem HIPS mosxer ObITh mpencrabiieHa ypaBHEHHSMH

XMMUYECKUX PeaKLuii, KOTOphIe MPUBEAEHE! Ha cxeme [
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B peaxuun mpoucxonut obpazoBaHue LeMneil MOJMCTHposia B pucyTcTeud PB, u 310
MPUBOAUT K MOJIYYEHUIO MPUBUTOrO mnoymbyTagueHa PS, uto mpencrasnsier coGoit dakrtop,

KOTOPBIH BO3AelcTByeT Ha Mopdooruto HIPS.
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CornacHo acniexty B criocobe uzrorosienust IM-HIPS ncrons30BaH mepBeiii peakTop, B
KOTOPBIA BBOAUTCS MTEPBasi pEaKLIMOHHASI CMECh, COAepIKAIIAs MOHOMED CTHPOJIA, JIACTOMEPHBIS
YACTHLBl M HMHULHATOP CBOOOTHOPAOUKAIBHON IMOJIMMEPU3ALHHA, MPUYEM KaXKIbIH M3 ITHX
MarepuanoB Oynmer Oojee mnoApoOHO omvcaH ndajee B HacTtosmeM pAokymeHTe. Ilepmas
peakLMOHHAs CMEChb MOJXKET 3aTeM IIOABEpraTbCs MOJMMEPH3aLMUd B TEPBOM PEAKTOpe ¢
oOpa3oBaHHeM mpopearupoBaBiueli cmecd. Hampumep, mepBas peaklHOHHAS CMECh MOKET
MOJBEPraThCs MOJMMEPH3ALMU IO TEX MOP, MOKA MPOLIEHTHAsS IO0Jsl TBEPIABIX YaCTHL] B MEPBOM
PEaKIMOHHONW CMeCH He OKaKeTcsl B auamnazoHe oT 1% no mpubmusutensHo 25%, wmM, B
KauecTBe ajbTePHATHRBI, OT NMpUONH3nuTenbHO 1% mo npubmusutensHo 10%, wu, B KavecTBe
IbTEPHATUBBI, OT MPUOIM3UTENEHO 5% no mpubmusntensHo 10% Mo OTHOIIEHHIO K TIOJHOMY
KOJIMYECTBY TBEPABIX 4YacTUL[ B peakrope. (COrjacHO acrmeKkTy NpopearnupoBaBIas CMeCh
COZIEPIKHUT, TJIABHBIM 00Pa30M, HEMPOPEearupOBABLINI CTHPOJI, KAy UyK M MOJHUCTHPOIL.

Crnioco6 msrotosnienus IM-HIPS cornacHo HacrosimeMmy u300peTeHHIO TOTIOIHUTEIHHO
BKJIIOYAEeT BBENSHHE II0 MEHBbLIeH Mepe YacTh NpopeardpoBaBIlell CMECH B KadyecTBe
KOMIIOHEHTa HCXOAHOrO Marepuana BO BTOpoil peaktop. COryiacHO HEKOTOPBIM AacleKTam
MpOpearupoBaBIlias CMeCh BBOJUTCS BO BTOPOHM PEAKTOp B MEPHUOAMUYECKOM PEKUME B TAKHUX
KOJINYECTBAX, KOTOPbIE HAXOIATCA B AHAIa3OoHe OT MpUOMU3NTEeNbHO | 00BEMHOro MpOLEHTa
(06.%) mo mpubnuzutensHO 20 06.% MO OTHOIIEHHIO K MOJHOMY OOBEMY MEPBOTO peakTopa
WJIM, B KAQYeCTBE AJIbTEPHATUBEI, OT pubiusnutensHo 1 06.% no mpubnusurtensho 15 06.% wy,
B Ka4eCTBE aNbTEPHATHBEI, OT npubmm3uTensHo 1 00.% mo mpubmmsutensHo 5 00.%. CormacHo
IbTEPHATUBHOMY AaCIEeKTy MPOpPearupoBaBilias CMeCh BBOOUTCS BO BTOPOH peakTop B
HEMPEPLIBHOM PEKUME IMPH YAEJbHOH CKOPOCTH MOTOKA, KOTOpas HAXOOUTCS B AHAMA30HE OT
npubmusutensHo 1 006.% o mpubmusutensHo 20 00.% wnm, B KayecTBe ajlbTEPHATHBLI, OT
npubnusutensHo 1 006.% o mpubmusutensHo 15 00.% wnm, B KayecTBe ajlbTEPHATHBBI, OT
npubmusutensHo 1 00.% mo mpubmusutensHo 5 06.% 1O OTHOLIEHHWIO K TIOJIHOMY OOBeMy
MEPBOTO PeakTopa, W BpeMs BBEIOCHHS COOTBETCTBYET HEKOTOPOH LeJH MOJb30BaTeNsl WM
cnocoba. Hampumep, mo MeHbIIell Mepe YacTh MPOPEardpOBAaBLISH CMECH MOKET
TPAHCTIOPTUPOBATECA CO CKOPOCTHIO, COCTABJISIONEN OT Mpubmu3uTensHo 1% o0beMa mepBoro
peakTopa B MUHYTY A0 nipuOmm3utesisHO 20% obremMa nepBoro peakropa B MHHYTY.

CorjacHO acmeKTy MCXOAHBIM Marepuai MOABEPraeTcsl MOJHUMEPU3aLHUHd BO BTOPOM
peakTope MO MeHbLIeH Mepe N0 TOYKH ()a30BOH HHBEPCHH B LIEJSAX TMOJTYYEHHS BBIXOMSIIHIMA
MOTOK M3 peakTopa. BrIxomsniuii mOTOK U3 peakTopa MOXKET COAepKATh HellpOpearupoBaBIINA
CTUPOJ, TOJUCTUPOJ, KaydyK C T[PUBUTBIM [OJUCTUPOJIOM H  BBICOKOYIAPOIPOUYHBII

TTOJTUCTUPOT.
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CormacHO acrekTy HaCcTOAMEro H300peTeHrus Choco0 BKIIOYAET YCTAaHOBIIEHUE
PELMPKYJISILIUOHHOTO  MOTOKAa MEXKAy TepBbIM W BTOPBIM  PEAKTOPaMH, MpUYEM
PELUPKYJISIIUOHHBIA TTOTOK COIEPKUT HEKOTOPYIO HYacCTh BBIXOSIIErO IMOTOKA M3 PeaKkTopa.
Peumpky isiiOHHBIN TOTOK MOKET OBITH YCTAHOBJIEH MEXKAY IEPBBIM M BTOPBIM PEeaKTOPaMH
TakuM 00pa3oM, YTO BEIXOASIIHUN MOTOK U3 PEaKTOpa BBOAUTCS M3 BTOPOT'O PEeaKkTopa B MEPBBIH
peaktop. CoryiiacHO HEKOTOPBIM ACIeKTaM BBIXOASIIUN MOTOK M3 PEAaKTOPa BBOIUTCS B MEPBBIA
PEaKTop B MEPHOANYECKOM PEKUME B TAKUX KOJIMYECTBAX, KOTOPBIC HAXOMATCS B AHAA30HE OT
npubnusurensHo 0,1 o6vemHoro npoueHra (00.%) no npubausutensHo 20 006.% M0 OTHOIIEHHIO
K TOJTHOMY O0OBeMy BTOPOTO PeakTopa WM, B KaueCTBE allbTEPHATHBEI, OT pudmu3uTensHO 0,1
00.% no mpubmmzurensHo 1 00.% iy, B kadecTse ajlbTepHATUBHL, OT npudmmsurensHo 0,1 06.%
no mpubmmsutensHo 0,5 06.%. CorjlacHO abTepHATHBHOMY AacCIeKTy BBIXOASIIUN MOTOK M3
peakTopa BBOAWTCS B TEPBBIH PEaKTOp B HEIMPEPHIBHOM pPEKUME TIPH YASIBHOM CKOPOCTH
MOTOKA, KOTOpas HAXOAUTCI B auara3oHe ot npudiauzutensbHo 0,1 00.% mo mpubmusurtensHo 20
00.% wunu, B KauecTBe ajibTepHATUBEI, OT npubyuauTtensHo 0,1 00.% mo npubnusureasHo 1 06.%
WJIH, B Ka4eCTBe albTepHATHBEL, OT npubimsutensHo 0,1 06.% mo mpubmsurensHo 0,5 06.% mno
OTHOIIEHHIO K TIOJHOMY OOBEMy BTOPOTO pEaKkTopa, M BpeMsl BBENEHHUS COOTBETCTBYET
HEKOTOPOU LIEJH TTOJIL30BATENSI MJIH CIIOco0a.

CoryacHO HEKOTOpBIM acrektaMm Hactosimero uzobperenus IM-HIPS wusrorasimBaroT
MOCTaAUIHBIM crocoOoM. B HacTosmiemM pAokyMeHTe omHcaH Croco0, KOTOPBIA MOTYT
COCTABJISAITh TOC/ENOBATENbHBIE MPOHYMepOBaHHbIE cTamuu (T. e. ctamus | u cramus 2) s
MPOCTOTH O0O3HAYEHHS, OAHAKO STO HE MPENHA3HAUYEHO ISl OTPAHUYEHHS OCYIIECTBIICHHUS
omepalii Ha KaXKAOM CTaauM KOHKPETHOHM mocienoBarenbHOCThI0. Hanpumep, ogna wunu
HECKOJIbKO OIepali, OMHCAHHBIX MJIsi KOHKPETHOW CTaguH, MOTYT OBITH OCYIIECTBIICHBI
OTHOBPEMEHHO C OJHOM WMJIM HECKOJIbKMMH OINepalusMu APYTOH CTaauu, MpUYeM 3Ta «Apyras
CTaaus» MMeeT YHCIeHHOe 0003HaueHHe KaK MOCIeAYIomas WiIH MPeAIIeCTBYOmas CTaaus 1o
OTHOIIEHHIO K «KOHKPETHOH cTamum». Takue MOAMQUKALMK B OTHOLIEHUH BPEMEHH OTepaLuni,
OCYIIECTBIISIEMBIX Ha KaKOH-JINOO KOHKPETHOW CTaWH, MOTYT OBITh NMPOM3BENSHBI OOBIYHBIM
CHEeHATUCTOM B TaHHOM 00JIACTH TEXHHUKH C YUETOM IMPEUMYIIEeCTB HACTOSLIETO H300peTeHusI.

CornacHo acrnekTy HacTosmero uzodperenus crnocod nsrotorienus IM-HIPS Bkmodvaer
TEPBYIO CTAUIO, KOTOpas TpencTaBiigeT COOOUM cTaauio 1 W BKJIIOUAET BBENEHHWE B TIEPBBIN
peaKkTop MepBoil PEaKIMOHHON CMECH, Coiep Kallei MOHOMEP CTHUPOJIA, 3JTACTOMEPHBIC YACTHITHI
M WHALUATOpP CBOOOMHOpamuKanbHON monmMepusanuu. IlepBas peakimioHHass CMeCh MOJKET
3aTeM TIOJBEPrarbCsl TOJUMEPU3ALNH B TIEPBOM PEAKTOpPE B YCIOBHSX, MONXOMSMIINX IS
MOJIMMEPU3ALINHY [TepBOI peakunoHHON cMecu. Harpumep, nepBblii peakTop MOKET HarpeBaThCs

JIO TeMIepaTypsl, cocTapistomel ot npudmuszutensuo 100°C go npubnuszutensro 150°C wnu, B
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KauecTBe ajbTepHaTuBbl, OT npubmusurensHo 110°C mo npubmmsutensHo 135°C wmm, B
KauecTBe anbTepHATHBLI, oT npubnusnutensHo 115°C mo npubnusurensno 120°C, B TeueHue
MepHoIa BPEMEHH, COCTaBIAIOMEro OT MpHOIu3uTensHO 30 MUHYT 10 NpUOMM3UTenbHO 120
MHUHYT WJIH, B KQ4eCTBE AJIbTEPHATUBBI, OT NpHOMU3NTeNbHO 30 MUHYT A0 npuOau3uTesisHO 90
MHUHYT WJIH, B KQ4eCTBE AJIbTEPHATUBBI, OT NPUOMU3NTENbHO 30 MUHYT A0 NpUOIH3UTENEHO 60
MuHyT. COTNTACHO acreKTy cTaaus | BKITIOYAST MOJMMEPU3AITHIO TTEPBOH peaKIMOHHONW CMeCcH 10
TOYKH, MpeAecTByomel (a30Boil HWHBEPCHEN, C MOJy4YeHHEM MPOpPEarupoBaBIled CMECH,
MMEIOIIeH coiepKaHne TBEPAbIX YaCTHI] B AHAMTa30HE, COCTABIISIONIEM OT NpubausutensHo 1%
no mpubnausutensHo 25% WM, B KayecTBe albTepHATHBBL, OT mnpubmusurensHo 1% mo
npubmusurensHo  15% wiu, B KadecTBe aJbTEpHATHBBEL, OT mpubmmsutensHo 5% 1O
npubnu3uTensHO 10% 1o OTHOMEHUIO K TIOJTHOMY KOJIHYECTBY MaTepHaia B PeakTope.

CormacHO acrmekTy HACTOSIEr0 H300peTeHrs Crnoco0 BKITIOUAET BTOPYHO CTAIHIO
(cramuio 2), Ha KOTOPOH MpopearnpoBaBilas CMeCh HCIOJB3YyEeTCSs B KadyeCTBE HCXOMHOTO
Marepuana uisi BTOporo peakropa. COrjlaCHO 3TOMY aclekTy HpOpearnupoBaBIias CMeCh
TPAHCIIOPTHUPYETCSI U3 TIEPBOTO pPeakTopa BO BTOPOM peaKkTop C TPUMEHEHHEM JIIOOBIX
nonxomsamux TexHojoruil. IlpopearmpoBaBimas cMecb MOKET TPaHCIIOPTUPOBATHCS B
HEINPephIBHOM pEeXHMe BO BTOpPOU peakrtop ¢ Jiroboil moaxonsmert ckopocteio. CoriacHo
acmeKkTy Ha IPOPearupoBaBIIYID CMECh BO BTOPOM pPEakTOpE BO3IASHCTBYIOT YCIOBHS,
MONXOMSINNE IJIsl TPONOJDKSHHsI TOJIMMEpH3aluu  Tpopearuposasinein cmecu. CoriacHo
HEKOTOPBIM ACIeKTaM YCJIOBHsI OJIMMEPH3ALliH BO BTOPOM PEAKTOPE SIBIISIOTCS TAKUMH Ke, KaK
VCJIOBUSI TIOJIMMEPU3ALIMM B TIEPBOM PEAaKTOpe, B KaueCTBe AaJbTEPHATHBBI, YCJIOBHS
MOJINMEPHU3AIIMTH BO BTOPOM PEAKTOpPE OTIMYAIOTCS OT YCJIOBHM IMOJMMEPH3ALUH B TEPBOM
peaktope. Hampumep, ycimoBusiMu MoxkeT ObITH NMpPEAyCMOTpeHa MOJUMEpPU3aHs BO BTOPOM
peakTope mpu TemrepaType B IOuanaszoHe, cocraBisomieM ot mnpubmusurensHo 110°C mo
npubmusurensHo  160°C, B kauecTBe anbTepHaTHBBL, OT npudOmmsurensHo 120°C  mo
npubmusurensHo 145°C wmm, B KauecTBe ambTepHATHBBL, OT mnpubmusutensHo 125°C no
npubmusurensHo 130°C, B TeueHre nepruoza BpeMeHH, COCTaBJISIFOIIEro OT MpUOIu3nTeNnsHO 90
MHUHYT A0 npubmmsutensHo 180 MHMHYT, B KauecTBe ajbTepHATHBBI, OT MPHOIH3UTENHEHO 90
MHUHYT A0 npuOnm3uteasHo 150 MUHYT MM B KauecTBE ajlbTepHATHBBI, OT NMpUOIM3UTENsHO 90
MUHYT 10 npubmusntensHo 120 munyT. COrTacHO TakMM acreKTaM MpopearupoBaBIIasi CMeCh
MOJKET MOABEPraThCs MOJIMMEPHU3ALHsSI IO TAKOH TOYKU, KOTAA BO BTOPOM peakTope oOpasyercs
BBIXOMSIIMN TOTOK W3 PeaKkTopa, comepkKammii mo MeHblnel mepe 50% TBepnbIx dacTwu, B
KauecTBe aJibTepHATUBBLL, MO MeHbimed Mepe 40% TBepAbIX dYAacTULl WM, B KadecTBe
IbTEPHATUBBI IO MeHbIIer Mepe 30% TBepabIX 4aCcTHII IO OTHOUISHHIO K TTOJTHOMY KOJIMYECTBY

MaTepHaja B peakTope.
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CoryacHO acmeKkTy HACTOSILIEro U300peTeHUs TPEeThs cTamus crocoba (T. e. cragus 3)
BKJIIOYAET YCTAHOBJIEHHE PELUPKYJISLIIOHHOTO MMOTOKA MEXIy INEPBBIM M BTOPBIM PEaKTOPaMHU.
Hampumep, gacte BBIXOASIIEro MOTOKA M3 peakTopa, coaep:kamas ot npudiausurensuo 10% no
npubmu3nuTenbHO S0% TBEPBIX YACTHII, MOJKET OBITH BBEIEHA B MEPBBINA PEAKTOP CO CKOPOCTHIO,
cocrapnsroniedi ot npubnusurensHo 0,1 00.% g0 mpubmmsutensHo 20 00.%, B KauecTBe
anbrepHatuBbl, oT mpudmmsurensHo 0,1 06.% mo mpubnusurensho 1 06.% wnm B KadecTse
anbTepHaTUBBI, OT NpudmusurensHo 0,1 00.% no npubmusutensHo 0,5 00.% 1O OTHOIIEHHIO K
MOJITHOMY OOBEMy BTOPOT'O PEaKTopa, W BpPeMsl BBEACHHS COOTBETCTBYET HEKOTOPOHM LeH
nosib3oBares win crnocoda. CoryiacHO acreKkTy pPenHupKyJSIMHOHHBIA IMOTOK MOJKET OBITh
yCcTaHoOBJIeH B JI000e BpeMs mocie oOpa3oBaHHs BO BTOPOM PEAKTOPe TBEPIBIX YaCTHII,
MPOIIEHTHAs JIONSI KOTOPBIX COCTaBJigeT OT mpuOnuaurtensHo 5% a0 mpubmizutensHo 50%, B
KauecTBe aNbTepHATHBEI, OT npubausnutensHo 10% no npubnusutensHo 40% WM, B KayecTBe
aNIbTEepPHATUBBI, OT MpUOIM3UTENHHO 15% no mpubnusurtensHo 30% MO OTHOIIEHUIO K TIOTHOMY
KOJIMYECTBY Marepuajia B peaktope. COrjlacHO TakuM acCrleKTaM HaCTOsIIero u3o0pereHus B
TeueHHne Tpetbed cramuu crocoba msrotosneHus IM-HIPS ucnone3yroTcs mepBblii 1 BTOpOH
peakTopsl B COOOUIEHNH C BO3MOKHOCTBIO MEpPeHOCa TeKydel Cpeapl uepe3 MO MEHBIISH mepe
nepBeli  TPyOOIPOBOA W BTOpPOM TpyOONpoBOA, MNpHUYeM IO TMEepBOMY TpyOONpoBOAy
MpopearupoBaBIIasi CMECh TPAHCIIOPTHUPYETCS W3 MEPBOTO PeakTopa BO BTOPOM PeakTop, W MO
BTOPOMY TpPyOOIIPOBONY BBIXOASIIUN TOTOK M3 PEaKTopa TPAHCIOPTUPYETCS U3 BTOPOTO
peaxkTopa B MEePBBIA PeaKkTop.

CornacHo acriekty B criocobe msrorosienus IM-HIPS moryt OwbiTh mpemycMOTpeHbI
JOTOJIHUTENbHBIE CTaauu (Harmpumep, ctaaus 3 + X, rae X = 1), Ha KOTOPBIX BBIXOISIINN MOTOK
13 peaKkTopa 13 BTOPOTO PeaKTopa TPAHCIIOPTHPYETCS B OAUH FUTH HECKOJIBKO JTOTIOJTHUTEIEHBIX
PEeaKkTOpOB )i NajbHEHIIEH MOJUMePH3aMK /WK NIepepabOTKU Ui TOCTUKEHUST HEKOTOPBIX
JKENaTENbHBIX 1IENIe TOJIb30BaTENEN H/HUITH TTPHUITOKEHHH.

CoryacHO crnemylomeMy acmekTy Ccrnocod HM3rOTOBJIEHHS BBICOKOYIAPOIIPOYHOTO
MOJINCTUPOJIA BKJIIOYAeT BBENEHHE B pEaKTOp YacTUYHO MOJMMEPH30BAHHOM CMecH,
colep:Kalleil IO MeHblIed Mepe OOWH BUHWJIAPOMATUYECKUNH MOHOMEp, »3JIacTOMep |
MpOpearupoBaBLIINN BUHUJIAPOMATUYECKU MOHOMEp, IPUYEM B YaCTUYHO MOJMMEPHU30BAHHON
cMecu He mpoucxomuia (asoBas wuHBepcusa. Crocod MOXKET MOTOJHUTENHLHO BKJIHOYATh
MOJIUMEPHU3ALIMIO YACTUYHO MOJMMEPHU30BAHHON CMECH B PEakTOpe 10 TOUKH (pasoBOM HHBEPCHH
¢ oOpazoBanuem cmecu ¢ $azoBoi nHBepcHer. [Tomumepusanyis 4aCTUYHO MOJMMEPU30BAHHOM
cMecH MOXKeT OBITh OCYIIECTBJIEHA B YCJIOBHSIX TAKOTO THITA, KOTOPBIM OMHCAH B HACTOSIIEM
nokyMeHTe. CorjacHO acmekTy Croco0 MOMOIHUTENBHO BKJIIOYAST M3BJICUEHHE YacTH CMECH C

(dazoBO HMHBEPCHEH U3 peakTopa, IpHYeM cMmech ¢ (hasoBOM HMHBEPCHEH COHEPIKUT
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BBICOKOYIapPOMNPOYHBIH MOJMCTHPOJ, U BBEAEHHE APYTol 4acTu cMecu ¢ (a3oBOM HUHBepCHUEH B
npyroi peaktop. COriacHO acrekTy peakTop U APYroi peakTop MPencTaBiIsIoT COO0H peakTopsl
OIHOTO W TOTO e TUMA. B kKauecTBe albTepHATUBLI, PEAKTOP U APYTON pPeakTop MPEeACTaBISIOT
co0O0l peakTOphI Pa3INIHBIX THITOB.

CoryacHO acriektaM, B KOTOPBIX IIPOPearupoBaBIIas CMECh BBOAHUTCS B HETPEPLIBHOM
pekrMe, TepBBI PeakTop MOXKEeT HAaXOAWThCS B COOOIIEHMH C BO3MOJKHOCTBIO IepeHOca
TEeKy4ell cpenbl CO BTOPBIM peakTopoM. Harpumep, mepBhlii peakTop MOKET IPEencTaBisITh
coO0ll peakTOp, UMEIOIUH BMYCK, BBIMOJHEHHBIH € BO3MOXKHOCTBEO MpUeMa MepBOM
PEaKLIMOHHOM CMECHM M BBIIIYCK, BBINIOJIHEHHBI C BO3MOMKHOCTBIO TPAHCIIOPTHUPOBKHU
MpOpearupoBaBIlIeil CMecH BO BIIYCK BTOPOIO peakTopa. PelMpKyISLUHUOHHBIM HOTOK MOXKET
OBITH YCTaHOBJICHHBIM MEXIIy BBIITYCKOM BTOPOT'O pPeakTopa M BITyCKOM IIEPBOTO pPeakTopa. JTo
CXEeMaTHYECKH MPOHLTIOCTPHPOBAaHO Ha ¢ur. 2. PaccMoTpum ur. 2, rae MpoWLUIFOCTPHPOBAHA
peaktopHas cuctema 100 mms msroromienust IM-HIPS, conmep:kamas mepseiii peakrop 10 u
BTopori peaxktop 20. IlepBas peakuMOHHasT CMeCb MOKET TpPAHCIIOPTHPOBATHCS Yepes
Tpy6orpoBox 5 B peakTop 10, B KOTOPOM Ha Hee BO3ASHCTBYIOT yCIIOBHS IMOJIMMEPH3ALIAHN THIIA,
ONHMCAHHOTO B HACTOSIEM JOKyMeHTe, U olpasyercs mpopearupoBaBIlas CMeCh.
IlpopearupoBaBiias cMech MOKET TPAHCIOPTHUPOBATHCS U3 IepBoro peakrtopa 10 uyepes
TpyOomnpoBoz 15 B peaktop 20, B KOTOPOM MOCJe BO3ASHCTBUS YCIIOBHI MOJTMMEPU3AIHH, TAKKe
OTHOCSIIIMXCS K THITY, ONMFMCAHHOMY B HACTOSIIEM TOKYMEHTE, 00pa3y eTcsl BBIXOISIIHNI MOTOK U3
peakropa. HacTb BBIXOIALIErO MOTOKA U3 PEaKTOPa MOXKET TPaHCIIOPTUPOBATHCS U3 BTOPOTO
peaktopa 20 dyepe3 TpyOompoBox 25 B TiepBeiii peaktop 10, T. e ¢ yCTaHOBJIEHUEM
PeLMPKYJISIMUOHHOIO MMOTOKAa. Kpome TOro, BBIXOASIIMM IMOTOK M3 PEaKTopa MOKET
TPAHCMIOPTUPOBAThCA uepe3 TpyOompoeox 30 BHHU3 MO TOTOKY JJiA  JOHOJHUTEIBHOU
niepepaboTKH.

XoTst TpyOOmpOBOABI, 4Yepe3 KOTOpble TPAHCIIOPTHPYETCs Marepuan (Hampumep,
BBIXOSIIIMN TMOTOK W3 PeakTopa), MPENCTaBJICHbl B KOHKPETHBIX MOJIOKEHUSAX Ha peakTopax
(cMm., Hanpumep, Ha ¢ur. 2, Tpybonporon 5 B peakrtop 10), mpemycMOTpeHO, YTO yKa3aHHbIE
TpyOOTIPOBOABI MOTYT OBITH PACIOJIOKEHBI MO JKEJAHHUID OOBIYHOTO CIELHAINCTA B JAHHOH
obnmactu TexHHMKH, 4YTOOBI ObOecreumBaTh TPAHCIOPTHPOBKY MaTepuana B JOOyr0 o0mactb
peaktopa. Hampumep, Ha ¢ur. 2 tpyObomporog 5 Moxker oOecrieunBaTh BBEIEHHE MaTepHaiia
(HampuMep, MepBO PEaKLIMOHHOM CMecH) Yepe3 Bepx mepBoro peakropa 10, kak mpeacTaBieHo
Ha ¢ur. 2. TpyOornpoBoabl, KOTOpEIe OOECIEUNBAIOT ABHKEHHE MATEPHAJIOB B PEAKTOp U M3
peakTopa, MOTYT 3aHMMATh JIFOOBIE TIOJIOKEHUSI HA PEaKTope, TaKuM o0pa3oM, YTO MaTepHaTbl
(HampuMep, mepBas PeakLWOHHAs CMECh, BBIXOMSAIIMN MOTOK W3 PEeaKTopa) MOryT ObITh

BBeI[eHI:I/BI:IBeI[eHI:I n3 JMH000ro IMOJIOKEHHS HA MPOTSAKCHHUN PeaKTOpa, IIpu TOM YCJIOBHUHU, YTO
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Takde TIOJIOXKEHUS SIBJISIIOTCS  COBMECTHMBIMH C  MarepuajlaMH, KOTOpble TIOUIeKaT
TPAHCIIOPTHUPOBKE, U C UCIIONB3Y eMBbIM 000pYy JOBAHHEM.

CorJiacHO acriekTy nepBbiii peakTop (Hampumep, peaktop 10 Ha ¢ur. 2), BTOpoii peakTop
(nampumep, peaktop 20 Ha ¢ur. 2) win o6a peakTopa MOTYT MPENCTABIIATE COOOM pe3epByapHbIe
PEaKTopel C HENpPEepHIBHBIM IepeMeIlrBaHueM. Pe3epByapHBII PEaKTop ¢ HeNpephIBHBIM
nepementuBanueM (CSTR), kak mpaBuiio, 03HaYaeT peakLMOHHBIN pe3epByap, B KOTOPOM MOKET
OBITH OCYIIECTBIIGHO HETPEPLIBHOE IIepeMEIINBAaHNe WM BCTPSXHBAHHE IOCPEICTBOM
MPUMEHEeHUs JII000T0 TMOAXONALIEr0 TMEePeMENINBAIOMEro MNPUCIOCOOIeHHs], TaKOro Kak,
HampuMep, POTAlMOHHAs MeIlajika, MarHUTHas Memaika, 6apOoTHpoBaHHE WM TIPOAYBaHUE
HWHEpTHOrO rasa uepe3 kuakyio ¢asy. CSTR MOXKHO 3KCIUIyaTHpOBaTh B MEPHUOAMYECKOM
pEeKUMe KM B HEMPEPHIBHOM pekuMe (KOTAa, HAmpUMep, pPeareHThl MEPUOIUYECKH WIH
HenpepriBHO moctynatoT B CSTR, B To Bpemst kak peakLnOHHas CMeCh NMEPUOAMYECKH WIIH
HenpepbiBHO BeiBoauTcs 3 CSTR).

CoracHO Apyromy acrekTy MepBblii peaktop (Hampumep, peaktop 10 Ha ¢ur. 2),
BTOpOU peakTop (Hampumep, peaktop 20 Ha ¢ur. 2) wim oba peakropa MPEACTABISIOT COOOM
peaktopel uaeanbHoro BeiTecHeHus: (PFR). B HacTtosiieM mOKyMeHTe TEpMHH «PEakTop
UJIeAIbHOTO BBITECHEHHs1) O3HAYAET PEakTop, B KOTOPOM, KaK MPABHJIO, OJUH WM HECKOJBKO
TEeKy4YHX peareHTOB IIepeKaunBaroTCsa uepe3d TpyOy WM TpyOKy, XUMHYECKas peaKius
MPOUCXOAUT B TIPOLIECCE MBIDKEHHS PEareHTOB Uepe3 PeakTop HACATBHOTO BBITECHEHUS, U
CMecCh, CoZiepIKaIiasi MPOAYKT, cOOMpaeTcs KaK BBIXOISIINH IMOTOK U3 PEaKTopa.

CoryacHO clieyrOImeMy AacreKTy HaCTOALIero H300peTeHHs] peakTOpHas CHCTeMa,
MONXOASIIAsT ISl MCIOJB30BAaHHUS B LEJISAX HACTOSIIEr0 H300peTeHHs, COACPKUT OOUH HIIH
HeckoJibko peakTopoB CSTR u opun win Heckonbko peaktopoB PFR, Hackonbko 310 Tpebyerca
muist usrotoenenrs IM-HIPS Tumna, onmucaHHOTO B HACTOSAINEM JIOKYMEHTE,

CornacHo acriekty Jiro0asi cMech, Ha KOTOPYIO BO3AEHCTBYIOT YCJIOBUS MOJTUMEPHU3aLIIN
THUIA, OMUCAHHOTO B HACTOsAIIEM AOKyMeHTe, mjis usrotoeiienus IM-HIPS (nampumep, nepsas
peakLUUOHHAs CMeCh) COMAEPKHUT BUHWINACHAPOMATHYECKHH MOHOMEp, B  KauyecTBe
anbTepHaTuBbl, cTUpod. CTHUPOJN, Takke H3BECTHBIM KaK BUHWIOCSH30J, STHJICHWIOSH30J U
deHmITeH, mOpencTaBisier coOOl oOpraHuveckoe coenuHeHue, umeromee ¢popmyny CsHs.
AHaJIOTHYHbBIE BUHWINASHAPOMATHYECKHE MOHOMEPHI MOTYT MPEACTaBJISATH COOOM CTHUPOJIBI,
3aMEIIeHHbIEe TIOJHOCTBIO HJIM YacTUYHO. Takue MOHOMEpHI TMPEACTaBISIOT coboil 6e3
OrpaHUYeHHs] PasHOOOpa3Hble 3aMelleHHble CTUPOJbl  (HAIpUMEp, O-METHICTHUPON), -
3aMeIleHHbIe B KOJIBLIE CTHPOJIBI, TAaKWe KaK IT-METWJICTHUPOJ, IU3aMelleHHBbIe CTHUPOJBI U
He3aMelleHHble cTUposbl. COrlacHO acrekTy MOHOMEpP CTHpPOJIa COCTABJISIET IO MEHbIIEH Mepe

70 mac.% moboit cMecH, KOTOpasi OABEPraeTcs MOJUMEPH3ALNN B YCIOBUSAX THIA, OTTHUCAHHOTO
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B HACTOAIIEM JOKyMeHTe, mia wusroToelieHus [IM-HIPS, B kauecTBe ambTEpHATHBEI, OT
npubnusutensHo 70 mMac.% no nmpubdmuzuTensHo 95 Mac.% WM, B KauecTBe albTePHATHBBI, OT
npubmusurensHo 85 mac.% no mpubnmusutensHo 95 Mac.% MO OTHOLISHHIO K TIOJIHOM Macce
CMECH.

CornacHo acriekTy Jro0asi CMech, KOTOpas MOABEPTAETCSA MOJUMEPH3AIIUA B YCIOBUAX
THUIA, OMUCAHHOTO B HACTOSIIEM AOKyMeHTe, misi usrotosiienus IM-HIPS (nampumep, nepsas
peaKkLUOHHAs CMeCh) COIEPXKHUT IO MEHbIIeld Mepe OAWH HWHULHATOP CBOOOAHOPAIMKAIBHOMN
MOJIMMEpH3ai. Takhue HWHULHMATOPHl  CBOOOAHOPAAMKAILHOM — MOJMMEPH3ALUHd  MOTYT
(YHKLUMOHMPOBAaTh B KAuyeCTBe MCTOYHHKA CBOOOAHBIX PAIHKaJOB, 4TOOBI 00ecreuynBaTh
noJInMepu3aiio cTuposia. CoriacHo acrekTy MOKeT OBITh HCIIOJIb30BaH JFOOOH WHHULIHATOD,
crocoOHBIM  00pa30BLIBATE CBOOOMHBIE PAAUKANBI, KOTOPBIH YIPOIAeT TMOJMMEPHU3ANIO
ctuposia. Takre MHULIMATOPBI CBOOOAHOPAIMKAIBHON MOJMMEPH3aLUN TIPEACTABISIOT cOOOH, B
KauecTBe npumepa u 6e3 orpaHudeHus, opraHndeckue nepokcunsl. [IpuMepHsle oprannuecKue
MEPOKCUABI, TOAXOMAIINE JUISl HCIOJB30BAHUSI COTJIACHO HACTOSIEeMYy H300peTeHHIo,
MPEenCTaBISIIOT ~ cobot  Oe3  OrpaHWueHHs]  TUHALMUIIEPOKCHUABI,  MEPOKCHIUKApOOHATHI,
MOHOTIEPOKCUKAPOOHATHI, TEPOKCUKETAIN, CJIOXKHBIE MEPOKCHI(PUPBI, AHANTKHINEPOKCUIBI,
THUIPOIIEPOKCHIBI MIIH JIFOOO0E X COUeTaHHe.

CoryacHO acriekTy cojepskaHHe WHULHATOpa CBOOOTHOPAAWKAIEHON TMOJUMEpH3aLNH
YpOBEHb B pEaKLIUOHHON CMEeCH INPUBOAWTCS B IIepecuere Ha COAepXKaHHE AaKTHBHOIO
KHCJIOPOJIa, BRIPAKEHHOE B 4acTsX Ha MWUIHMOH. COIJIaCHO acmekTy cofep:kaHhe aKTUBHOTO
KUCIIOPOZila B  OMHCAHHBIX peakiusx g wsroroeienus IM-HIPS cocraBnser ot
npubnusurensHo 20 YacTedl Ha MWUIMOH A0 npubmusurtensHo 80 yacTtell Ha MIUUIHOH, B
KauecTBe aNbTEPHATHBEI, OT MPUOMU3UTENBHO 20 YacTell Ha MUIJTHOH JIO TPUOTHU3UTENHEHO 60
yacTell Ha MIJUTMOH, B KAUYeCTBE AbTEPHATHBEI, OT npubim3utensHo 30 yacTelt Ha MAJUTHOH 10
npubnmu3uTensHO 60 vacTedt Ha MULTHOH. Kak CMOKET MOHATL OOBIYHBINA CTIEIUAIUCT B TAHHOW
0o0NacTH TEeXHHUKH, BBIOOp HMHHULIHMATOPAa U I(PQPEKTHBHOrO KOJHUYECTBA OyAeT 3aBHCETh OT
MHO’KeCTBa (paKTOPOB (HAIPUMEp, OT TEMIEPATYPhI U MPOAOLKUTEIBHOCTH PEAKIIUH) U MOKET
ObITh BHIOpAH CHEUATUCTOM B AAHHOH OOJACTH TEXHHWKH JUIsl BBITOJIHEHUS JKEIAaTeNIbHBIX
TEXHOJIOTUYECKUX Y CIIOBHM.

CornacHo acriekTy Jnro0asi CMeCh, KOTOpasi TIOABEPTAETCS TIOJIMMEPUBAIIUK B YCIIOBUSAX
THUIA, OMUCAHHOTO B HACTOsAIIEM AOKyMeHTe, mjis usrotoeiienus IM-HIPS (nampumep, nepsas
peaKkLUOHHAs CMECh), COAEPIKUT COMPSKEHHBIM THEHOBBI MOHOMED, MPEACTABISIOMUN CO00
anactomep (kayuyk). IIpumepHble COMpsIKEHHbIE AUEHOBBIE MOHOMEDBI, MOIXOISIIUE IS

HCIIOJIB30BAaHUSI COTJIACHO HACTOSIIEMY H300pEeTEeHHIO, MPEACTaBISIIOT co00M 6e3 orpaHuyueHus
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1,3-6ytanuen, 2-metun-1,3-0yramuen, 2-xmop-1,3-Oyramuen, 2-metmn-1,3-Oytaguen u 2-xmiop-
1,3-Oyramuen.

CoryacHO acrieKkTy 3JacTOMEp COMEPKUT anru(aTHUECKUH CONPSKEHHBIN TUEHOBBIN
moHomep. IIpumepHeie anudaruveckrie CONpsKeHHbIE TUSHOBbIE MOHOMEDSBI, TIOAXOIAIINE s
WCTIOIB30BAHMS COTJIACHO HACTOSIIeMy W300peTeHHo, mpenctaBisior coboii Cs-Co mueHsbl,
Takie Kak MoHoMepsl OyTtamueHa. Kpome Toro, mMoryt OBITE HCHONB30BAaHBI CMECH HIIH
COTIOJIUMEPBl AHEHOBBIX MOHOMEpPOB. AHAJIOTMYHBIM 00pa3oM, MOTYT OBITh HCIIOJIb30BAHBI
CMeCH WJIM KOMITO3HUIINH, COAEp KAllie OIUH WM HEeCKOJBKO 3J1acToMepoB. COryiacHO acriekTy
3J1aCTOMEp COMAEP KUT TOMONOJUMEp ITUEHOBOIO MOHOMEpPA, B KadeCTBE aJbTePHATHBBI,
anactoMmep comep:kut noaubyraaneH. COryiiacHO acrekTy 3JIACTOMEP MOXKET MPUCYTCTBOBATH B
mo0ol cMecH, KOTOpas TOABEpraeTcsl IOJIMMEPU3alMi B YCJIOBUSX THIIA, OMHCAHHOTO B
HacTosAIIeM NOKyMeHTe, misi n3rotosiieHus IM-HIPS B xommuecTBe, KOTOpOE paBHSETCS WIH
cocraBisier Oosiee dyem mpubnmusurensHo | wmac.%, B KadecTBe albTePHATUBBI, OT
npubnmusutenbHo 6 Mac.% g0 mpubmusutensHo 10 mac.%, B KauecTBe ajbTepHATHUBHI,
npubnusutensHo 6 Mac.%, mnpubmusurensHo 7 wMac.%, mnpubnmusurensHo 8§ Mac.%,
npubmu3uTensHo 9 Mac.%, winu npubmusutensHo 10 mac.%, B kadecTBe aNbTepPHATHBEI, OT
npubmusutenbHo 8 Mac.% a0 npubnusuteabHOo 9 mac.%, B KadyecTBe ajbTEPHATHBBI, OT
npubmusutensHo 8,3 Mac.% nmo npubmusutensHo 8,7 Mac.%, B KayecTBe ajbTepHATHURHI,
npubIM3NTENBEHO 8,5 Mac.% Mo OTHOIIEHHIO K MOJIHOM Macce CMECH.

Cornacao acnekry IM-HIPS moxer takike comep:kaTh 100aBKH, KOTOpBIE TMPUIAIOT
JKeJlaTesbHble (PU3HUYEeCKHe CBOMCTBA, TaKHMe KaK yCHUJIEHHE WHTEHCHBHOCTH OJieCKa WJIH L[BETA.
Takue noOaBku MOTYT OBITH BBEAEHBI B JIIOOOW MOAXOISIINI MOMEHT BPEMEHH B IpOLecce
m3rotoBnieHus: IM-HIPS. Ilpumepnsie noOaBku mnpenctaBisiroT coboli 0e3 orpaHuueHHs
PEeryJsiTOpbl  CTENEeHW TNOJUMEpH3alld, TajbK, aHTHOKCHIOAHTHI, Y D-crabuimmsaropsl,
CMa304Hble MaTepHaJibl, MHHEPAJIbHOE MAaCNO, MIACTU(HUKATOPEI U T. M. YKa3aHHbIe HOOABKH
MOTYT OBITH UCHIOJIb30BaHbl HHAWBHIAYAJIHHO WIM B COUYSTAHHH IS TIOJIyUeHHS] pa3HOOOPa3HBIX
komnosumii IM-HIPS. Hampumep, crabmmizatopbl Win CTaOMIM3UPYIOIINE BEIIECTBA MOTYT
OBITH UCIIONB30BaHbI, YTOOBI criocoOcTBoBathk 3amute IM-HIPS oT pasnmoskeHus BCleacTBUe
BO3IENCTBUS YPE3MEPHBIX TEMIIEPATyp W/WIH YJbTPaUOJETOBOrO H3JIy4YeHHUs. YKa3aHHbIS
100aBKH MOTYT OBbITh BBEeIIEHBI HHIUBUAYAJIBHO WM B COYETAHUU B 3(PPEKTUBHBIX KOJINYECTBAX
IUIS TIPUIOAHHS JKENaTeNbHBIX CBOHCTB. D(QeKTHBHbIE KONIMYeCTBA MO0ABOK M CHOCOOBI
BBEJIEHUS] YKA3aHHBIX JOOABOK B IMOJIMMEPHBIE KOMITO3HUILIMH MU3BECTHBI CIIELUAINCTY B JAHHOU
00JacT TeXHUKH.

CorsnacHo acnekty Hactositnero nzobpereHus IM-HIPS xapaxtepusyer ko3¢ ¢uupeHT

HaOyXaHHsl, COCTaBJIIOIIMK OT mpubmusutensHo 5% no npubmmsurensHo 30%, B KauecTse
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aNnbTepHATUBBI, OT mpubIM3uTeNsHO 5% 1m0 mnpubmusurensHo 15% wm B KadecTBe
albTepHATUBLI, OT mpubnusuTenbHo 10% mo npubmusurtensHo 15%. Kosdduiment nabyxanus
MOJKET OBbITh HCIIOJIb30BAH B KAa4eCTBE MEpPbI CBSI3bIBAHHUS (CIIMBAHHS) MEXKAY MOJIEKYJIaMH
anactomepa (Hampumep, nonuOyrtaaueHa). Kosgduiment HaOyxaHus MOKeT ObIThb OINpenesieH
MOCPEACTBOM BBIYHCIICHHUS] COOTHOIIEHHSI MAacChl BJIQKHOTO TeJISI M MAacChl CYyXOro rejisl, 4To
ompenesnsieTcs B coorseTcTBUU co ctannaptroM ASTM D3616.

CornacHo acmekty Hacrosmero usoOperenmss IM-HIPS xapakrepusyer conmep:kaHue
reqs, cocrtapysoniee oT mnpubmusurensHo 10% nmo npubmmsurensHo 50%, B KauecTBe
anbTepHATUBB, OT mpubmusuTensHo 5% 1m0 mnpubmmsurensHo 30% WM B KadecTBe
IbTEPHATUBBI, OT NpuOIH3uTENEHO 15% mo mpubmusurensHo 25%. ConeprxaHue ressi, KOTOpoe
BBIPAKAET CTENeHb MNPUBUBKH, T. €. KOJWYECTBO IIOJMCTUPOJA, NPUBUTOTO HA Kaydyk,
omnpenenseTcss nocpencteoM Berpsaxupanus 1 r IM-HIPS B 20 M Tonyona mpu KOMHATHOM
TEeMITEpaType U MOCIeaYOIEero HeHTPU(y rUpOBaHUs BCEH CMeUH [T OTAENSHUS r'efis, KOTOPbIi
HE pacTBOPSETCS B TOJIyOJIe, OT OCTaTKA.

Cornacno acniekty IM-HIPS Tturma, onrcanHoro B HacTosiIeM JOKYMEHTE, IMeeT pa3Mep
yactul] kayuyka (RPS), cocraBnsomuii oT mpubnusurtensHo 1 MM A0 npubmusutensHo 10
MKM, B Ka4eCTBE aJbTePHATHUBBI, OT MPUOIM3UTENBHO | MKM 10 TIPHOIM3UTENIEHO 8§ MKM HUIH B
KauecTBe QJIbTEPHATUBBLI, OT NPUONM3UTENHHO | MKM [0 TpHONMM3UTENTEHO 5 MKM, U
pacripenenieHne mo pasmepam udactui] kayuyka (T. e. RPSD wnm amanasoH), cOCTaBIsOIIee
MeHee 4eM NpHUONMU3UTENbHO 1,5, B KauecTBe albTepHATHBBI, MEeHee 4eM npubims3utensHo 1,3
WM B KauecTBe allbTePHATUBBLI, OT mpuOmm3utenbHo 1,0 no mpubmuzutensuo 1,3. RPS u
IUANa30H MOTYT OBITh OIpenesieHbl C HCIIOJB30BaHMEM JIIO00H MOAXOISIIed TEeXHOJOTHH,
HampuMep, C UCIOJIb30BAaHHEM aHAIM3aTopa pasMepoB yacTl Malvern cOrjiacHO CTaHAapTy
ASTM F577-78. RPS u3mepsieTcsi B MUKPOHAX, B TO BpeMsl KaK AHAIAa30H MPEACTaBIsIeT coOoi
6e3pa3MepHyIO BeJIMYHHY, KOTOpPask PEACTABIIIET COOON Mepy IIHUPHUHBI PaCIIpeeIeHHS.

Cornacao acriekty IM-HIPS Ttwma, omuMcaHHOrO B HAcTOAIEM JOKYMEHTE, WMEET
COOTHOIIEHHE Tefisl U KaydyKa, COCTaBJIsAonIee OT npubnmsuTensHo 1 1o npubmusurensHo 10, B
KauecTBe aJIbTEPHATHUBBI, OT MPUONM3UTENBPHO 2 10 TPHONMM3UTENFHO 5 WM B KAauecTBe
ATBTEPHATUBBI, OT NPHUONMM3UTENFHO 2 1[0 NPUOMM3UTENBHO 3, YTO OIpeneNsercs Kak
COOTHOIIEHHE MEXKIy MPOLIEHTHBIM COAEPKAHUEM TeJisl M MPOLIEHTHBIM COAEepKAaHUEeM KaydyKa,
KOTOpBIE HCIONIB3yIOTC B oOpasue. COOTHOIIEHME Tefii U Kaydyka Mpencrasisier coboit
KOJINYECTBO TOJIMCTHPOJIA, MPUCYTCTBYIOIIErO B (ase Kayuyka (OKKIIFOAUPOBAHHOTO BHYTPH
YaCTHI] Kay4dyKa WK MPUKPETUIEHHOTO K MOJIEKyJIaM MOJIU0y TaqueHa).

Cornacao acriekty IM-HIPS Twma, ommcaHHOro B HAacTOAIIEeM AOKYMEHTE, HMeEeT

oobemuyro momo (aser kayuyka (RPVF), kotopas cocrasnsier ot npubnusutensHo 10% mo
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npubmusurensHo  50%, B KauecTBe ajlbTepHATHWBBL, OT npubOmmsutensHo 15% 1o
npubnmusntensHo 35% WM B KauecTBe aNbTepHATHBBEL, OT mnpubmusurensho 20% g0
npubausutensiHo 30%, 4TO ompenensercs OObEMHBIM TMPOLEHTHBIM COIEpKaHHEM (asbl
Kaydyka B oOpasre.

CornacHo Hacrosimemy wn3o0pereHuto IM-HIPS mosxer xapakrepusoBaTh CTPYKTypa,
cozeprKamasi 3JIaCToOMep, OUCIEPTrUPOBAaHHBIA B MATPHULE ITOJIMCTHPOJA, TMPUYEM KaKaas
JJacToMepHas sS4edKa COAEPKUT MHOMKECTBO OKKJIIO3UH TOJIMCTHPOJIA, YAaCTHYHO WA
MOJITHOCTBIO 3aXBAUEHHOTO BHYTPH KaydyKoBOW stueiiky. (COTJIaCHO acmeKTy TaKHe OKKIIIO3UHU
MOTYT UMeTh pa3Mephl B TUara3oHe oT npuOmuntensHo 0,1 MkM 10 mpuOIM3uTenbHO 2,0 MKM,
B KayecTBe ajlbTepHATHBEL, OT npubmm3utensHo 0,1 MxM o mpubmusurensHO | MKM mwin B
KauecTBe aJIbTEPHATUBBLI, OT mpuOmmsutensHo 0,5 MKM A0 npubnmusurensHo | MKM, 9TO
oTpeAesiIeTCsl TOCPEICTBOM aHamM3a H300pakeHUH, OCYIIEeCTBISIEMOro Uil H300pakeHuH,
TOJTy9aeMBIX METOAOM 3JIEKTPOHHON MUKPOCKOITHH.

HIPS, wu3roToBieHHBIN TOCPEACTBOM OINHCAHHBIX TEXHOJOTHHM, MOKET OKa3aThCs
TIPUTOHBIM /ISl MCTIOJIB30BaHUS B PA3HOOOPA3HBIX MPWIIOKEHHSIX, TIPEACTABIISIOMNX COO0H, HO
6e3 orpaHUYeHHs: MHIIEBbIe YIAKOBKH, KAHIEISIPCKHE MPHUHAIICKHOCTH, BBIBECKH TOPTOBBIX
VUpEeXKIOSHUH ¢ [OeMOHCTPALMOHHBIE YCTPOWCTBA, XO3AMCTBEHHBbIE NPUHAUICKHOCTH U
MOTPeOUTENILCKUE W3NENHS, CTPOUTENIbHBIE HW3OJSIUOHHBIE MaTepuaibl M YIAKOBKU IS

KOCMETHYECKUX U3NEITHM.

IIpumeprr

Ilocne obmero ommcanus oObeKTa HACTOSAIIETO M300PETEHUS] MPUBEACHBI CIIEAYIOLIHe
MPUMEPBI, KOTOPBIE MPEACTABISIOT COOOH ero KOHKpETHbIE acleKThl U JAEMOHCTPUPYIOT €ro
MPaKTUYEeCKOe OCYIIEeCTBIeHHE W mpeumyliectBa. CjeayeT MOHHUMATh, YTO O3TH TMPUMEPHI
MpeACTaBJIeHbl B KQUECTBE WUTIOCTPALIMK U HE MPeIHA3HAYEHBI JIs1 OTPAHHYEHHS OTTHUCAHUS HITH
(hOpMyJIbI HACTOSIIIETO H300PETEHHST KAKUM-TTHOO 00pasoM.

Ilpumep 1

B cnenyromum skcriepuMeHTe OBUTM  OCYIIECTBJIEHBI PEAKIMH TOJUMEPH3AlUA B
MEPUOTUIECKOM PEXUME C HCIIOJB30BAHUEM HCXOIHON KOMITO3MLIMH, OMUCAHHOHN B Tabmwuie 1.
Takast sxe UCXOIHAs KOMITO3ULMs ObljIa MCMOJIb30BaHA BO BCeX MpuMepax. Kayuyk MmoSHOCTBIO

PacTBOPAJICA B UCXOAHOM PACTBOPE ICped IMPOBCACHHUEM SKCIICPHUMEHTA.

Tabmuma 1
Hcxonnsrii MmaTepuan Mmac.%
Kayuyk — OyTanneH-akpruiaoHUTprIIOBEIN Kayuyk Buna CB 550 5,0

Otunbenson (%) 4.5
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MusepansHoe Maciio — Drakeol 600 (%) 1,4

Monomep crupoia (%) 89,2
IMepoxcuddupneiii nnuiparop Luperox PST (uacteli Ha MUJLTHOH) 220
Creapar npHKa (YacTei Ha MUJUTHOH) 500

B wmemsx mepuomnyeckoro  OCYLISCTBJICHHS pEakUud  onpeneseHHbld  o0beM
peakunonHoit cmecu A (30 u 50 mu1) orOupanu mocie (asoBoH HMHBEPCHH U TOOABNISIN B
WCXOAHBIN MaTepuai it peakaud B. 3areM MHULIMUPOBAIM U MPOIOJDKAIN peakunio B mo tex
Mop, TIOKa CTeleHb MpeBpameHus He cocraBisuia 70%, w3 Marepuana yAaysid JIeTydue
BEIIeCTBa U UCCJISIOBAIIM CBOWCTBA MOJMMepa. B TeueHne peakipii UCONMb30BaId CASAY FOIIHH
temrneparypHbiii mpoduib: 30 munyT npu 120°C, zarem 180 munyT mpu 135°C u mocne 3toro
Temneparypy ysemmuusamu a0 150°C, moka comep:kaHne TBEPABIX YaCTHI] He cocTaBisiio 70%.

OO6pasipl MONMUMEPOB COOHpany MOC/e BTOpOM peakuuu (T. e peakund B) B
ATIOMHHHEBBIE KIOBETHI. AJTIOMUHHEBBIC KIOBETHI BBIZICPKUBAIH B BaKyyMHOH nieun ripu 225°C B
TeueHne 60 MHHYT AJI TIOJTHOTO yAAJIeHHWsl HEeNpOopearupoBaBIIEro CTHPOJIA U PAaCTBOPUTEISL.
Ilocie ynaneHus neTyuux BeliecTB OBUIM HCCIENOBAaHLI CBOWCTBA OOpA3IOB. AHATUTHUECKHE
pesyabTaThl AJIsl YKa3aHHBIX 00pasLoB, Takve Kak kod(dduuueHtT HaOyxaHus, pa3Mep YacTHLl U

BEJTMYMHA PELIUPKYJISILNHN, PEACTaBISHBI B Tabmie 2.

Tabnuma 2
Koutpons |Peakums 1B |O6pazen 2B
O6Bem peunpkyasiun (MJ1) 0 30 50
Koaddurpent nadbyxanus (%) 14,7 13,9 12,3
Conepixanue res (%) 212 22.8 22.8
Pa3mep yactui kayuyka (MKM) 4,7 4,6 5,7
Jmamazon 34,1 4.4 67,6

Pesynbratel 3THX peakUud MNPOAEMOHCTPHPOBAIN HE3HAYUTENbHBIE HW3MEHEHHs B
otHomeHnHn kod(p¢uurenta HaOyxaHus. C Opyroil CTOPOHBI, YACTHIIBI KaydyKa MPOSBIISUTH
TEHISHLIMIO K YBEJHMUSHHIO pa3Mepa, KOra BeJHUHHA PELUPKYJISLUH yBenuuuBaiack ot 30 mi
10 50 muL

Ha ¢ur. 3 npencraenensl n3o0paxkeHus: noiuMepa, nonydeHHsie mpu 3000-KkpaTHOM u
5000-kpaTHOM yBEJIIMUYEHUH METOJOM CKAaHUPYIOMEH IIPOCBEUMBAIOIIEH  3JIEKTPOHHOU
mukpockonuu (STEM). Hactuiiel kayuyka OpencTaBlieHbl B Buae Oosiee TeMHOU (pasbl. AHanu3
n300paskeHnii ObLT MCIOJB30BAH [JIs U3MEPEHHsT TUAMETPOB YACTHLl KaydyyKa U OKKJIIO3WH, a
Takke oObeMHOM monmu wactuy kayuyka (RPVF). Ha ¢wur. 3 nmomyuennsie meronom STEM

n300pakeHns] TOKa3bIBAIOT, UTO 0OJiee OTHOPOAHBIE OKKIIO3UU MOJIYyYAOTCS B TMPHUCY TCTBUU
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MPUBHUTOTO conojuMepa. B crnyuae peakinu B, raoe mepemenieHdsii o0beM coctapisn 50 mo,
BITUSHUE Ha MOP(OIOTHIO OKKITIO3HH OKa3bIBAETCS 0OJIEE 3aMETHBIM.

Ilpumep 2

B cnenyromem skcriepumMente uzrotoeyienve IM-HIPS trna, onvcaHHOTO B HacTOSIEM
IOKyMeHTe, ObUTO UCCIIeIOBAHO B HEMPEPHIBHOM MpoLecce ¢ UCobp3oBanueM ycTaHoBka CSTR
M HUCXOMHOH KOMMO3WLIMM, omucaHHOW B Tabmuue 1. B maGopaTopHBIX 3KCIIEpUMEHTAX,
OCYIIECTBJICHHBIX B HENPEpPBIBHOM Tpoliecce, ObUIO HCCIENOBAHO BBEACHHUE IPUBUTOTO
COTIOJIMMEpa B TedeHne 00pa30oBaHMs YACTHI] KAy YyKa C LEJIbIO MOBBIMIEHHUS er0 yCTOWYHBOCTU U
obecrieuennss obpaszoBanust Oojiee OTHOPOMHBIX HYAaCTHL[ Kaydyka. B TeueHme »3toro
JKCMepUMeHTa OBLTM HMCCIEeNOBaHbl ABe pasiauuHbie crpareruu: (1) BBemeHHe peaKMOHHON
CcMecH, coOpaHHOU OT MPENNIeCTRYIONMEN peakilii, B UCXOAHBIN MaTepual JjIsi BTOPOH peakIuu
U (2) peurpKyJSILMOHHBIN KOHTYP Mexkay aByms peakropamu CSTR.

Hcnonszyemas ycranoBka CSTR cocrosama uz peaktopoB CSTR naByx TuMOB,
COSAMHEHHBIX METAJUIMYECKUM TpyOOIpoOBOAOM, MPHUYEM HCXOMHBIM MaTepHasl HEMpephIBHO
n00aBJISIN C OTIPENETIEHHON CKOPOCThIO. PaccMoTpuM dur. 2, re cxeMaTH4yecku IMpeacTaBieHa
peakTopHas cucrtema. Mcrosb3yeMble CKOPOCTH MOTOKA TMOANEPKUBAIA HA YPOBHE O I/MHH.
O6BeMe1 peakTopoB OBUTH MTOCTOSTHHBIMU U cocTaBisuta 200 Mt st mepsoro peakropa u 600 M
IUisi BTOporo peaktopa. Temmepartypsl coctapisui 120°C u 135°C ngna mepeoro peakTtopa u
BTOPOTO peakTopa, cooTrBercTBeHHO. llonHOe conmepikaHme kaydyka, cocTasisoniee 7%,
MPEACTARNSANIO COOOM TEXHUYECKOe YCJIOBHE TOCEe yaajeHus JeTyunx BemiecTB. OOpasiiwi
rnoyimMepa CcoOupaa W3 BTOPOrO peakTopa B AaJIOMHUHHEBBIE KIOBETHI MOCIe § YacoB
HEINpepBIBHON 3KCIUTYaTallid PeaKTopa. AJFOMHUHHUEBbBIE KIOBETHI BRIISPKUBAIA B MPOIYBASMON
rieuu ripu 135°C B TeueHue HOUM IS TOCTHIKEHUS CTEMEHH NPEeBpalleHus, cocTapsomei 70%.
ITocne »Toro obpasie! BeLAEpKUBAIA B BakyyMHOU mnieun ripu 225°C B TeueHne 60 MUHYT IS
TIOJTHOTO YIOAJIEHHSI OCTATOYHOrO cTuposa u pactsopurens. [locne yaaneHus neTydnx BemecTs
o0pasubl ObUTH HUCCIIENOBAHBI B OTHOIIEHHH Mopdosiorun u gusrnueckux cBoricTs. [lomydeHHbIe
meronom STEM wmopdonoruueckue wuszoOpaxkeHusi ObUTH MNPOAHAIM3HUPOBAHBI B  LEJSX
KOJIMYECTBEHHOTO OTpeeieH s 0OpasyIOMMXCsl OKKITFO3UHA U 9aCTHLT KaydyKa.

B cnyuae mepBoti cTparernn 6bUTH OCYINECTBIIEHBI JTAOOPATOPHBIC PEAKLIUH, B KOTOPBIX
00beM cOOpaHHOMN PeakIHMOHHON CMeCH Yepe3 HECKOJIBKO CeKYH[ mociie (a3oBOi MHBEPCHH ObLI
ompezAesieH W HCIOJNb30BaH B COCTaBe HCXOAHOTO MarepHajia UIsl TOCIEAyIOUmer peakuuu
noyimMepu3ari. Ha ocHOBaHNN aHATMTHYECKUX pe3yJIbTaToB B Tabnune 3 ObUI0 OTMEUYEHO, UTO
pasMep 4acTHLl MPOSBIISET TEHASHIMIO K YBEJIHYEHHUIO U PEaKkLuu ¢ UCIoJib3oBaHueM 15%
PELMPKYJSIIHOHHOTO MaTepHalia B UCXOAHOM MaTepuajie, B TO BpeMs Kak IPOTHBOMIOJIOKHBIN

s¢dexT HabmOMASTCS AT PEaKMU C UCTIONB30BaHUEM 25% peLupKyJISLHOHHOTO Marepuaia B
Ky
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ncxogHoM wmarepuasie. IlpucyrctBue mpuBuToro comosmmepa s HIPS  Bri3Bano

HEOOXOIUMOCTBIO CTAOMIIM3ALUN TPOMEKYTOUHOH (asel Mexny ¢asoii PS u ¢asoii PB, Ho
BBICOKOE COJEp)KaHHe MPUBUTOrO COMOJMMEpa Takke OyAeT MPUBOAWTE K YMEHBIIEHHIO
pasMepa yacTHl Kaydyka, KoTopoe Ob1o 0OHApy)KEeHO UIsS 3KCIEPHMEHTA C HCIOJIb30BaHUEM

25% peuupKyISIMHOHHOTO MaTepraa.

Tabnuna 3
Kontpoms |15% 25%
PELIMPKYJISILIHOHHOTO  [PELIUPKYJISILIHOHHOTO
MaTepuajia B UCXOIHOM [MaTepuaja B
Mmarepuae HCXOIHOM MaTtepHaie
Koaddurpent nadbyxanus (%) 11,3 14,0 11,9
Conepixanue res (%) 24.6 22.0 23.6
RPS (Mxm) 5,5 6,3 5.4
Huanazon 22,4 7,3 25,7

B skcnepuMeHTax COTJIacCHO BTOPOM CTpaTerdy COOTHOLISHHS, cocTaBisromue 5% u
10%, OpuTH MCMOSIB30BaHBI B KAY€CTBE BEJIMYMHBI PELIUPKYJIALIUU [T0 OTHOIICHHIO K YAJBHOMN
CKOPOCTH MOTOKA, KOTOpasi COCTaBysuia 6 r/MuH. Peakiyin HaOMOOaIM HOCPEACTBOM U3MEPEHHS
MPOLIEHTHOTO conep:kaHus TBepabix yactull 1 RPS B mpouecce sxcnepumenTos. Korna peakimmn
IOCTUTAIIA CTALMOHAPHOT'O COCTOSIHMSI, Marepuajl cobupanmu u oOpabaTeiBaji B MeUd B LIENAX
MOJIy4eHHsI KOHEYHOTO COAep:KaHWs TBepAbIX dacTull Ha ypoBHe 70%. AHamuTHYECKHe
pe3yJIbTaThl TPOAEMOHCTPHpOBAIM yMeHblleHne RPS 1o wmepe yBenuueHHs BEIMYUHEI
PELMPKY AN, YKa3aHHbIe Pe3yNbTaThl MpencTaBieHsl B Tabnuile 4. Kpome Toro, 3HaveHwue
IUana3oHa TaKKe YMEHBIIAIOCh, YTO CBUAETEIbCTBOBAIO O Oo0Jiee BBICOKOW OIHOPOIHOCTH B

pacripeqesieH|H Mo pa3MepaM 4acTHI] KaydyKa.

Tabnuna 4
Kontpons |5% 10%

PELIMPKYJISILIHOHHOTO [PELUPKY JISILIHOHHOTO
Marepuana Marepuana

Koaddurpent nadbyxanus (%) 10,1 10,0 11,0

Conepixanue res (%) 223 227 223

RPS (Mxm) 3,1 3,2 2.4

Jmamazon 1,3 1,2 1,1

Coneprxanue kayuyka (%) 7,2 7,1 7,0

CooTHollleHue TeNd U KaydyKa 3,0 3,1 3,1




18

Anamus meronom STEM Obut ocyinecTBiaeH uist TOHUMAHHS BIIHSTHUS HA MOP(]OIOrHIO
obpasua. Ilomyuennsie meromom STEM wuzobpaxkeHnss NOATBEpAMNIM TOJy4YeHHbIE Ha
aHanusaTope Malvern naHHble, COrIacHO KOTOPbIM 3HaueHUs: RPS u nuana3oH yMeHbIIANKCh 10
Mepe YBeJIMYeHUs BeJIMYMHBI perupkKyssimny. Kak nokassiBaioT nosydeHHble Metogom STEM
n3obpaxenusi, OoJjiee ONHOPOIHBIE YACTHIBI KaydykKa MOJKHO HaOMOAaTh HpPU BO3PACTaHUU
BEJIMYUHBI PELMPKYJSIuA.  IDTOT dS(QQeKT mnpeacrasisier coOOM pe3ynbTaT yBEIUYEHHUS
KOJINYECTBA TMPUBUTOTO COMOJIMMEPA, MPUCYTCTBYIOIIEro B TedeHue (HasoBOH WHBEPCHH, IS
KOTOpOH KOTOpbIi TpeOyercss pocT mnpomexyTouHod ¢aser PS-PB, cnocoGcrByromeit
VBEJIMUEHNIO YHUCJIa U YMEHBIICHUIO Pa3MepoB 4acTUll Kayuyka. Kpome TOro, mo-sHauMomy
MPOUCXOIUT BO3ACHCTBHE HA MOP(OJIOTHIO OKKJIFO3UH, a TaKKe YMEHbIIEHHE PA3MEPOB YaCTHI]
KayuyKa.

YUtoOBl KONMWYECTBEHHO OMNPENeNTh BIUSHUAE PELUPKYJSILHUOHHOTO IIOTOKA Ha
Mopostoruo 00pasioB ObUTH MPOAHATM3HPOBAHBI MOy YeHHbIE MeTogoM STEM m3o0pakeHus,
KOTOpbIe mpeacTasieHbl Ha ¢ur. 4. [lomyueHHble B pe3ysbTaTe dTOrO aHAJIN3a JAaHHBIE KPATKO
MpeaCcTaBieHbl B Tabnuie S5, W 3TH JaHHBIE TOATBEPAWIM YMEHBIIEHHE pa3MepOB YacTHIL
KaydyKka ¥ pasMepoB OKKIIO3UN MPH BO3PACTAHUH MPOLEHTHON 1oy peuupKyJsuus. C npyroi
CTOPOHBL, TakK€ OTMEUEHO YyMEHBLIEHHE CpPEOHEKBAAPAaTUYECKOrO OTKJIOHEHHUs, 4TO
CBHIETEJILCTBYET O CYJKEHHH PaCMpenesieH|s] YacTHLl MO pasMepam. ITOT dPPeKT CTaHOBHUTCS

6oJiee 3aMeTHBIM TTPH YMEHBIIEHUH pasMepa okkmo3uii ot 0,460 mo 0,065.

Tabmuua 5
Peumpkysitms |YacTHibl kaydyka OKKITIO3UH RPVF (%)
(%) Pazmep (MxMm) |G Pasmep (MkMm) |G
0 1,005 0,562 0.254 0,460 32.01
5 0.864 0.635 0.215 0.114 31.76
10 0.714 0.356 0,184 0,065 3427

OTH JKCMEPUMEHTHl MPOJEMOHCTPUPOBAIA BO3MOKHOCTE TPHUMEHEHHs TPHUBHTOTO
COMOJIUMEPA, KOTOPBI 00pasyeTcs rnocie (pa3oBoii HHBEPCHH, B KAYECTBE CPEACTBA AOCTHIKEHHS
6osiee BBICOKOW OJHOPOTHOCTH B PACIpeneieHHd MO pasMepaM dacTHi kKayuyka. Koppemsmws
MEXKIy CyKEHHeM pacrnpeiesieHus Mo pa3MepaM YacTHLl KaydyyKa U IMOBBIIIEHUEM IPOLEHTHON
JIONMA  PEUPKYJIAUK Oblia TOATBEP:KIEeHA TOCPEACTBOM TONyuYeHHBIX Metogom STEM
n300pakeHni, Ha KOTOPBIX MOKHO Habmromate OoJjiee ONHOPOOHBIC YACTHIBI Kaydyka MpH
BO3PACTAaHUN BEJMYUHBI PELIUPKYJSILUN. BBUIO MPeAnonokeHo, 410 3TOT 3P QeKT BOHUKAST B
pesyJibTaTe yBEIWYEeHHs] KOJIMYECTBA MPUBUTOIO COIOJIMMEPA, NMPUCYTCTBYIOUIETO B TEYEHHE

¢dasoBoli MHBepCcHU, IS KOTOPOH KOTOpBIM TpedyeTcs pocT mpomexxyTodHoil ¢aszer PS-PB,
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CcnocoOCTBYIOMIE YBEIMUSHHIO YHCIA W YMEHBIIEHHIO pPa3MepoB YacTHL[ KaydyKa.

AmnanoruuHbIi 3¢ dext ObUT OTMEUEH B CITy4ae OKKITIO3HI.

JlononHUTENbHEIE CBENEHMUS

IlepBriii  acmekr, KOTOPBIA  mpeAcTaBisieT cobol  cmoco®  M3rOTOBISHHS
BBICOKOYZIapOIIPOYHOTO  TOJINCTHPOJIA, BKIIOYAIOIIMM BBEACHHE B PEAKTOp YaCTHYHO
MOJIMMEPU30BAHHON CMecH, coepikamled MO MeHbLIeHd Mepe OAWMH BUHWJIAPOMAaTHYECKHI
MOHOMED, 3JIACTOMEP MW MPOPEarupoBaBIINN BUHIJIAPOMATHUSCKUN MOHOMEp, MPHYEM B
YACTHUYHO TMOJIIMEPU30BAHHONW CMECH He Mpoucxoawia (a3oBas WHBEPCHs; MOJTMMEPU3ALIUIO
YACTHUYHO MOJIMMEPU30BAHHON CMECH B PeakTope 0 TOYKH ()a30BOI MHBEPCHH C OOpa3OBaHUEM
cMecu ¢ (pa3oBOM MHBEpPCHEN; BBIMYCK B APYrOH PEaKTOp MO MEHbIIEH Mepe 4acTh CMeCH C
(dasoBoli UHBepCHel; U H3BJIEUEHHE YaCTH CMeCH ¢ (pasoBON WHBEPCHEl, MPUYEM H3BJIEUSHHAS
4acTh CMECH ¢ (a30BOM MHBEPCHEN COMEPIKUT BHICOKOYIAPOITPOUYHBIN MOJHUCTUPOJT.

Bropoii  acmekTt, KOTOpBII  mpeacTaBisieTr  cobol  crmocod®  M3rOTOBJICHHS
BBICOKOYIapOIIPOYHOTO  MOJHUCTUPOJIA, BKJIIOYAIOIIMKI: BBEINEHHE B PEAKTOp YaCTUYHO
MOJIMMEPU30BAHHON CMecH, coepikamled MO MeHbLIeHd Mepe OAWMH BUHWJIAPOMAaTHYECKHI
MOHOMED, 3JIACTOMEP MW TMPOPEarupoBaBIINN BUHIJIAPOMATHUSCKUH MOHOMEp, IPHYEM B
YACTHUYHO TMOJMMEPU30BAHHONW CMECH HE MPOUCXoAuia (a3oBas WHBEPCHS; MOJTMMEPU3ALIUIO
YACTHUYHO MOJIMMEPU30BAHHON CMECH B PeakTope 0 TOYKH ()a30BOI MHBEPCHH C OOpa3OBaHUEM
cMecH ¢ ($a30BOI HHBEPCHEl; BBEIEHHE B IPYTOi PeakTop 4acTh cMecu ¢ (a30BOM MHBEPCHEH;
Y U3BJIEUEHHE APYrol 4acTH cMecu ¢ (pasoBOl MHBEpCHel, mpu4eM cMech ¢ (pa3oBoil HHBepCHEi
COZEPIKUT BBICOKOY AAPOTIPOYHBIN MTOJIMCTHPOIL.

TpeTuii acriekt, KOTOPBINA NPeNCTaBIAET COOOU crmocod COracHo MOOOMY 13 TIEPBOTO U
BTOPOTO aCHEKTOB, B KOTOPOM BHHIJIAPOMATHUYSCKUNA MOHOMEp MpencraBisier coOol CTHpO,
3aMeIeHHbIN CTUPOJI, He3aMeIleHHBIH CTUPOJT FITH JTI000e X COYeTaHHe.

UeTBepTrIii acreKT, KOTOPBIM TpencraBisier coboi crocod corjacHo JodoMy u3
MIEPBOTO, BTOPOTO U TPETHErO acleKTOB, B KOTOPOM 3JIaCTOMEp MPEACTaBIseT COOOU MoIrMep
OyTagueHa.

IIatenii aciekT, KOTOPHIN TMpencrasiser cobol crmocod corjacHo JO0MY U3 MEpPBOTO,
BTOPOTO, TPEThETO W UETBEPTOro AacrleKTOB, B KOTOPOM IiepBas pPEaKLUOHHAs CMeCh
TOTIOJTHUTENIBHO COAEPIKUT HHHUIHATOP CBOOOTHOPAIUKAIBHOW MOJUMEPHU3ALN, PEryJsITOp
CTeTeH! TTOJIMMEPU3ALAH WK JII000e UX COUeTaHHe.

ITlecToti acnekT, KOTOPBIH MpeacTaBgeT COOOM CIOCO0 COriacHo MOOOMY H3 MEPBOTO,

BTOPOTO, TPETHErO, YETBEPTOT'O U MATOrO aCMEeKTOR, B KOTOPOM PEaKTOp MPEeACTaBigeT cobol
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pesepByapHbIH PEaKTOp C HEMPEPLIBHBIM MePEMElIHBAHHEM, PEAKTOP HACATBHOTO BBITECHEHHS
WM JII000e UX COUeTaHHe.

CenpMoli acriekT, KOTOPBINA MPEACTaBIseT COOON crmocod cOrjIacHO JF0OOMY H3 TIEPBOTO,
BTOPOTO, TPETHErO, YETBEPTOrO, MATOrO U IIECTOrO ACMEeKTOB, B KOTOPOM IO MEHbIIel Mepe
4YacTh MPOpPEarupoBaBIiliell CMECH TPAHCIIOPTHPYETCS U3 BBIMYCKA PeakTopa BO BIYCK OPYTOro
peaxTopa.

BoceMoii acriekT, KOTOPBIH NpencTaBiseT co00i crnocod corjiacHO CeIbMOMY acIekTy, B
KOTOPOM IO MEHbIIIeH Mepe YacTh MpOpearupoBaBiiieli CMECH TPAHCTIIOPTHPYETCSI CO CKOPOCTBIO,
cocrapisiromiet ot npubnusurensHo 1% obvema mepBoro peakropa B MHHYTY IO
npubnmsntensHo 20% o0beMa epBoro peakTopa B MUHYTY .

JleBAThIN acleKT, KOTOPLIM MpeAcTaBNseT coOol crmocod coriacHo oOoMy U3 MEPBOTO,
BTOPOTO, TPETHETO, YETBEPTOTO, MATOTO, LIECTOrO, CEABMOTO U BOCBMOTO aCMeKTOB, B KOTOPOM
MO0 MeHbIIEH Mepe 4YacTh MPOpPeardpoBaBLICH CMeECH TPAHCIOPTHPYETCS B  PEXHME
HEMPEPLIBHOTO BBIITY CKA.

JecsaTeIii acniekT, KOTOPBIN MpeAcTaBisieT co0ol crnocod corjlacHO JIIOOOMY U3 IEePBOTO,
BTOPOTO, TPETHETO, YETBEPTOTO, MATOTO, LIECTOTO, CEABMOTO, BOCBMOTO U JEBSITOIO ACTIEKTOB, B
KOTOPOM BBICOKOY AaPOMPOYHBIH MOJUCTHPO UMeeT KOdPPHULIHEHT HAOyXaHHsI, COCTABJISIOLINI
oT npubnusurensHo 5% no npubdmsurensHo 30%.

OnuHHaaATEIA aCMEKT, KOTOPBIA MpeAcTaBidgeT cO0OM crocod COriacHO JOoOMYy U3
MEPBOT0, BTOPOTO, TPETHETO, YETBEPTOrO, MATOrO, MIECTOrO, CEABMOr0, BOCBMOTO, NEBATOrO U
JEeCATOrO AacleKTOB, B KOTOPOM BBICOKOYIAPOTPOYHBIHA MMOJUCTUPOT HMEET pa3Mep YaCTHULL
KayuyKa, COCTABJIIOMUN OT MPUOTU3UTENLHO 1 MKM 1O pUOIHU3UTENBHO 10 MKM.

JlBeHanaTLIi acmeKkT, KOTOPBIH TpencraBiiseT coOOM Croco0 coriacHo JOOOMy U3
MEPBOTO, BTOPOrO, TPETHEro, YETBEPTOrO, IMSTOrO, MIECTOrO, CEAbMOTO, BOCBMOIO, AEBSITOTO,
JEeCATOr0 W OAMHHAALIATOrO aClEeKTOB, B KOTOPOM BBICOKOYAAPOIIPOYHBIN MOJUCTUPOJ UMEET
pacripenesieHle 1o pa3MepaM 4acTHL KayuyKa, COCTABJISIONIee MEeHee YeM MPUOIU3UTENBHO 1,5,

TpuHagnaTelii acrekT, KOTOPBIH MNpEencTaBiisseT coOOM crocob corjlacHO JroboMy U3
MEPBOTO, BTOPOrO, TPEThEro, YETBEPTOrO, IMSTOrO, WIECTOrO, CEABMOrO, BOCBMOTO, NEBSITOTO,
JEeCATOro, OMWUHHAALATONO W JBSHAALATOrO AacleKTOB, B KOTOPOM BBICOKOYIApOMPOYHBII
MOJIUCTUPOJT UMEET OKKJIIO3HH, pa3Mep KOTOPBIX COCTABJsET OT mpubausutenbHo 0,1 MM 1o
MPUOJTU3UTENBHO 2 MKM.

YeTeipHaAaTelli  aCleKT, KOTOPBIA TpeACTaBlfAeT Co0OM Croco0 HW3rOTOBJIEHHS
BBICOKOYIAPOTIPOYHOTO TMOJUCTUPOJIA, BKIIIOYAKOIIMKA BBEIEHHE B MEPBBIM PEaKTOP YaCTHUHO
MOJMMEPHU30BAHHON CMecH, COAepsKalleldl MO MeHbLIeH Mepe OAWMH BHUHUJIAPOMATUYECKUIH

MOHOMEp, 3JIACTOMEP U MpPOPearupoBaBIINN BUHUJIAPOMATUYECKUN MOHOMEp, MpPHUEM B
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YACTHYHO TOJIMMEPU30BAHHON CMecH He mpoucxoawia (aszoBas HWHBEPCHS, MOJUMEpH3aLs
YaCTHYHO MOJMMEPHU30BAHHOH CMECH B TEPBOM peakTope A0 TOUYKH (pasoBOM HHBEPCHU C
oOpazoBaHueM cMmecH ¢ (pa3oBOW HHBepCHel; BBEISHHE BO BTOPOH DPEaKkTOp YacTH CMeCH C
¢da3oBoli MHBEpCHEH W3 MEPBOrO pPeakTopa, MpUYeM BTOPOH PeakTop PACIOJIOKEH HIKE IO
MOTOMY OTHOCHTEJIbHO TEPBOTO pPEeakTopa, W H3BJEYeHHe APYrol 4acTh cMecH ¢ (a3oBOit
WHBEPCUEH, MpHYeM H3BJICUEHHAs Opyras 4acTb CMeCH C (pa3oBOM HHBepPCHEH COAEPKUT
BBICOKOYIapOITPOYHBII MOJIMCTUPOIT.

IIsTHATUIATEIH acIexT, KOTOPBIH OpeaCTaBisieT coboit OPOU3BOISIIY O
BBICOKOYZIapOIIPOYHBI  TOJUCTUPOJSI  PEAKTOPHYI0  CHCTEMy,  COAEpIKAaIlyl  IepBBIA
pesepByapHBIi  peakTop ¢ HEMpPEepbIBHBIM IMepeMellnBaHueM, UMemuid (a) BIyCcK,
BBITTOJTHEHHBII ¢ BO3MOJKHOCTBIO TpueMa (1) IO MeHbIIell Mepe OJJHOrO BHHIJIAPOMATHYECKOTO
MoHOMepa, (i1) smactomepa u (iil) MHULHATOPA CBOOOAHOPAAMKAIBLHON monumepusaimu, u (b)
BBINYCK, BBITOJIHEHHBIM C BO3MOKHOCTBIO TPAHCIIOPTHUPOBKH BBIXOMSIIETO MOTOKA M3 MEPBOTO
peakTopa; BTOPOH pe3epByapHBIH PEaKTOp C HEMPephIBHBIM MepeMEIlNBAHUEM, UMEIOIIHA (a)
BIlyCK B COOOIIEHHH C BO3MOKHOCTBIO IEPEHOCAa TEeKy4eil Cpempl C BBITYCKOM IIEPBOTO
pe3epByapHOIo peakTopa ¢ HeMpepPhIBHBIM NepEMEIINBAHUEM H BBITIOJTHEHHBIN C BO3MOKHOCTBIO
npuema (1) 4aCTH BBIXOMSIIETO MOTOKA MEPBOTO PeakTopa U3 MePBOrO pe3epBy apHOTo peakTopa
C HeMpephIBHBIM MepeMelnrBaHieM, (11) MO MeHbIIeH Mepe OIHOrO BHHHJIAPOMATHUECKOT'O
MOHOMepa, (111) 3acTomepa u (1v) HHALMATOpa cBOOOMHOpaaUKanesHOH monuMepusannu U (b)
BBINYCK, BBHIMOJHEHHBIH C BO3MOXKHOCTBIO TPAHCIOPTUPOBKH YACTH BBIXOASIIErO IMOTOKA M3
BTOPOT'O PeaKkTopa, COAEPIKALIETO BHICOKOYAAPOIPOYHBIN MOJUCTHPOI, U (C) TpyOompoBoa ajist
YCTaHOBJIEHUS] PELUPKYJISILIUOHHOTO MOTOKA MEXKAY BTOPBIM PEaKTOPOM H MEPBBIM PEAKTOPOM,
MIPUYEM PEeLUPKYJIILMOHHBINA MOTOK COAEPKHUT APYTYIO YacTh BBIXOISILNETO MOTOKA U3 BTOPOTO
peaxTopa.

IMlecTHanaThIi acMeKT, KOTOPBINA MPEACTARNsIeT cOOON PeakKTOPHYIO CUCTEMY COTJIACHO
MATHAALATOMY AacIleKTy, B KOTOpPOH MepBbIi pe3epByapHBIM pPEaKTOp C HEeNpepbIBHBIM
TepeMeIIMBAHIEM PACTIONIOKEH BEPTHKAIBHO C BEPXHHUM BITy CKOM U HHKHHUM BBITTY CKOM.

CeMHaIIaTLIA acMeKT, KOTOPBIH MPECTaBIsSeT COOON PEaKTOPHYIO CHUCTEMY COTJIACHO
JO00OMYy M3 TISATHAOLUATOTO M HISCTHAALATOTO ACMEeKTOB, B KOTOPON BHHIJIAPOMATHUECKUH
MOHOMEp TPEACTABIISIET COOOM CTHPOJ, 3aMEIleHHBIH CTHPOJ, He3aMelIeHHBIH CTHUPOJ HIIN
mo00e UX coueTaHue.

BocemHannareiii acrekT, KOTOPBINA NMPEACTARISIET COOOU PEaKTOPHYIO CHCTEMY COTJIACHO
MO000OMY M3 TISITHAALATOTO, MECTHAIATOrO M CEMHAILATOrO aCMeKTOB, B KOTOPOH 3jacToMep

MPEACTaBISIeT cOOON CTUPOJ ToNIuMep Oy TagueHa.
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JleBATHAMIIATELIN ACTIEKT, KOTOPBIM MPENCTaRNsgeT COOOH PEaKTOPHYIO CUCTEMY COTJIACHO
MO0OMYy M3 TISATHAALATOrO, LIECTHAALATOTO, CEeMHAILATOrO M BOCEMHALATOTO AacIeKTOB, B
KOTOPOH PEeLMPKYJBSILMOHHBIA MOTOK M3 BTOPOrO PE3epBYAPHOTO PEaKTopa C HEeNpepbIBHBIM
MepeMeIlNBAHUEM TPaHCIIOPTUPYETCS B IEPBBIM pe3epBYapHBIM pPEaKTOp C HENpPepbIBHBIM
TepeMeIINBaHIEeM CO CKOPOCTBIO, cocTaBsiomed or mpubmusurtensHo 0,1% obwvema BTOpOTO
pe3epByapHOrO PEaKTopa C HEIMpepBIBHBIM IEPEeMEIINBAHUEM B MHUHYTY 1O TNPHOIH3UTEIHHO
20% obrvema BTOPOTO pe3epByapHOTO PEaKTopa ¢ HeNPEPHIBHLIM MTEpEeMEIINBAHIEM B MUHYTY.

JlBanmaTelii acriekT, KOTOPBLIM TPeNcTaBliseT COOOH PEaKkTOPHYIO CHCTEMY COTJIACHO
J000MyY M3 MATHAALIATOTO, MIECTHAALATOrO, CEMHAILIATOTO, BOCEMHAILIATOrO U AEBATHALIATOTO
aCMeKTOB, B KOTOPOW BBICOKOYAAPOIIPOUYHBIM MOJHUCTHUPOJ HMEET pasMep YACTHUL KayuyKa,
COCTABJISIOIINK OT MPUOIM3UTENBHO | MKM A0 Tpubmu3uTensHo 10 MKM.

JlBamiath TIEpBBIA ACMEKT, KOTOPBLIM TPEACTABISET COOONW PEeaKTOPHYI CHCTEMY
corylacHO JIOO0MYy €3 MSTHAALIATOTO, LISCTHAALATOTO, CEeMHAILATOrO, BOCEMHAALIATOTO,
ZIEBSITHAALATOTO U ABAALIATOTO aCHEKTOB, B KOTOPOU BBICOKOYAAPOIIPOYHBIN MOJIUCTUPOJ UMEET
pacrpeneneHue 1Mo pa3Mepam 4acThll KaydyKa, COCTABIISIONIee MeHee YeM NpuOmu3uTeasHo 1,5.

JlBamiaTh BTOPOM acMeKT, KOTOPBIA TMPEACTABNAET COOOM PEeakTOPHYK CHCTEMY
corylacHO JIOO0MYy €3 MSTHAALIATOTO, LISCTHAALATOTO, CEeMHAILATOrO, BOCEMHAALIATOTO,
IeBSITHAILIATOTO, ABAALATOrO M IBAaALIAaTh NIEPBOrO ACIEKTOB, B KOTOPOM BBICOKOY AAPOIIPOYHBIN
TIOJINCTUPOJT UMEeT OKKJIFO3UH, pa3Mep KOTOPBIX COCTaBJIsIeT OT mpubmusurensHo 0,1 MM 1o
MPUOIH3UTENBHO 2 MKM.

JlBamiath TpEeTH acleKkT, KOTOPBLIM TpencTaBlisseT COOOM PEakTOPHYIO CHCTEMY
corylacHO JIOO0MYy €3 MSTHAALIATOTO, LISCTHAALATOTO, CEeMHAILATOrO, BOCEMHAALIATOTO,
IeBSITHAOLATOTO, [ABafgUATOro, [ABaAUAaTe IMEpBOrO0 M [BaALATh BTOPOrO  ACIEKTOB,
JOTIOJTHUTENBHO CONEPIKAIYI0 OAMH HITM HEeCKOJIBKO AOTOJIHUTENBHBIX TPYO4aThIX MPOTOYHBIX
PeaKTopoB Il IpUeMa IO MEHBIIIE Mepe YacTH BBIXOASIIETO MOTOKA U3 BTOPOrO PeaKTopa.

XOTs aCIeKThl PAaCKPBITOrO B HACTOSIIEM JOKYMEHTe H300peTeHNsT ObLTH TPECTABICHBI
U OIHUCAHBbI, UX MOAU(HUKALIMH MOTYT OBITh MPOU3BEAESHBI CIELUATUCTOM B JaHHOW OONacTH
TEXHUKH Oe3 OTKJIOHEHHUS OT HIEeH W IIOJIOKEHHH pACKPBITOTO B HACTOSIIEM IOKYMEHTe
n300peTeHns. ACHeKThl, KOTOpPBhIe OINMMCAHBI B HACTOSIIEM AOKYMEHTE, MPeICTaBJISIIOT COOOM
HCKJIIOUNTENIFHO NPUMEPHl U HEe MpedHA3Ha4YeHbl B KauecTBE OrpaHu4eHus. MHOro4MclIeHHBIE
Bapyaly U MOMU(HUKALIMA PACKPBITOTO B HACTOSIIEM MOOKYMEHTE H300pPETEeHUs SIBIISIOTCS
BO3MOJKHBIMH M HaxomsTCs B IIpenesiax o0beMa pacKpbITOrO B HACTOSIIEM JOKYMEHTE
n3obperenns. Korna onpeneneHHO yka3aHbl YHCIIEHHBbIE AMAMA30HBI WIM OTPAaHUYESHHs], TaKHe
ompelerieHHble Wala3oHbl MM OrPaHMYeHHsl CJenyeT IMIOHMMATh Kak BKJIIOYAIOLIMe

HUTCPALIMOHHBIC JUAITa30HbI UJIM OI'PAHUYCHU S aHAJIOTUYHOMN BCJIMYUHEBI, KOTOPBIC HaxXOOATCA B
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npefenax OMNPENESIeHHO YKAa3aHHBIX [OUAMA30HOB MM OrpaHUYEHHH (HampuMmep, AMAra3oH
3HaueHui ot 1 go 10 Bxarouaer 2, 3, 4 ¥ T. 4., AMANA30H 3HAYEHUH, COCTABJSIOMMUX OOJIee UYeM
0,10, Bxmtouaer 0,11, 0,12, 0,13 u 1. a). Ucnonp3oBaHue TepMUHA «HEOOSI3aTEIBHO» IO
OTHOLIEHHUIO K JIIOOOMY JJIEMEHTY, 3asBJIEHHOMY B (OpMyJie H300peTeHHs, O3HA4yaeT, 4TO
paCCManHBaeMLIﬁ JJIEMCHT SABJIACTCA H606XOI[I/IMI:IM WM, B KadyeCTBC aJIbTCPHATHBEBI, HE
ABJISICTCA H606XOI[I/IMI>IM. HonpasyMeBaeTcsl, qT0 066 AJIBTCPHATHUBBI HaXOOATCA B IIpeaciiax
oObema Gopmysbl n300pereHus. Hcnone3oBaHHe Oojiee MIMPOKHMX TEPMHUHOB, TaKUX Kak
«BKITIOUATBY, «COMEPIKATB), «UMETh» U T. 1. CJeNyeT MOHUMATh KaKk OCHOBY JJia 0oJjiee y3KHX
TEPMHHOB, TaKUX KaK «COCTOSIIHUH H3», «COCTOANIUNA B OCHOBHOM HU3», «IPaKTHUECKU
COCTOMIIMH U3» U T. 1.

CooTtBeTcTBEHHO, 00BEM MPABOBOW 3alIUTHI HE OTPAHHUYMBASTCS OIMMCAHHEM, KOTOPOe
MPEACTABJIEHO BBIIIE, HO OTPAHUYHBAETCS HCKIIOYHUTENRHO (POpMyJiol H300peTeHus, KOoTopas
rnpeacraBjcHa HHUXKE, NMPUYEM YKaSaHHLIﬁ 06’L6M OXBAaThIBACT BCC JKBUBAJICHTHI HACTOSIICTO
n300peTeHus], KOTOpble MpeAcTaBjieHbl B (opmysie u3oOpereHus. JIroOOW W KaXKAbIH MyHKT
¢dopMyibl U300peTeHHsT BKJIFOUEH B OMKCAaHHE M300pEeTEeHHs] B KaYeCTBe aCreKTa HACTOSIIIETO
nzobperenus. Takum oOpaszom, Gopmysia H300pETEHHST MPENCTABISET COOOM IOMOJHUTEIBHOE
OTHMICaHHe, KOTOPOE NOTIOJHSET aCMeKThl PACKPHITOrO B HACTOSIIEM AOKYMEHTE H300peTeHHs.
OO6cy:kmeHue CChUIOYHBIX JTOKYMEHTOB B HACTOSIEM AOKYMEHTE He MPEeACTaBJIsieT COOOM
IOMYIIeHWe TOro, YTO OHM TMPENCTaBJISIOT COOOM MOKYMEHTHI NPEANIeCTBYIOIIETO YPOBHS
TCXHUKHU MO OTHOIICHHUIO K PACKPBITOMY B HACTOALICM HOKYMCECHTC I/1306peTeHI/IIO; B 4aCTHOCTH,
3TO YCJIOBHE PacpOCTpaHsIeTCs Ha JTOOOH CCBUTOYHBIN JOKYMEHT, KOTOPBIM MOXKET UMETh JaTy
MyONUKaIUK  TIOC/e JaThl TPHOPHUTETA HACTOSAMEH 3adBKH. PacKphiTHe BCeX TATEHTOR,
IIAaTCHTHBIX 3asBOK H Hy6J'II/IKaL[I/II\/'I, KOTOpBIC TPOLHUTHUPOBAHBI B HACTOAIIEM OOKYMCHTC,
BKJIFOUCHBI B HaCTOSIH_[I/II\/'I AJOKYMEHT MOCPEACTBOM CCBUJIKU B TaKkoH CTCIICHH, B KOTOpOfI OHH
ONHCHIBAIOT TIPUMEpHBIC, NPOLEAYPHbIE MM APyTrUe MOAPOOHOCTH, KOTOpBIE SBJISIFOTCS

AOMOJIHUTCIIBHBIMU 110 OTHOIICHUIO K OITHMCAaHHIO, IIPUBCACHHOMY B HACTOAIIEM JOKYMCHTEC.



OOPMVIJIA U30BPETEHUA

1. Cnoco® M3roToBIeHNs BEICOKOYAAPOTPOTHOTO MOJTUCTHPOIA BKITFOYAIOITHHN:

BBEJICHUE B PEAKTOP YaCTUYHO MOJIMMEPU30OBAHHON CMECH, COAESpIKAIIed IO MeHBIeH
Mepe OOWH  BHUHWIAPOMATHUECKHH  MOHOMEp, 3JIaCTOMEp W MpOopearupoBaBIINN
BUHUJIAPOMATUYECKUH MOHOMEp, TMPHYEM B YAaCTHYHO TMOJUMEPU30BAHHOW CMECH He
npoucxoauia Gpa3oBasi HHBEPCHUS,

MOJIUMEPHU3ALINI0 YACTHYHO TOJUMEPH30BAHHONH CMECH B PeakTope OO0 TOYKH (pasoBoit
HMHBEpPCUH ¢ 00pa3oBaHUEM CMeCH ¢ (pa30BOM MHBEPCUEH;

M3BJIEYEHHE YaCTH CMeCH ¢ ()a30BOM HHBEPCHEN U3 peakTopa, MpHieM cMech ¢ (pa3oBoii
HUHBEPCUEN CONEPIKUT BBICOKOYIAPOTPOUYHBIH MOJUCTHPOJT, U

BBEJICHUE 110 MEHbILEH Mepe 4acTH cMecH ¢ (pa30BOI MHBEPCHEH B APYTOM PeakTop.

2. Cnocob mo m. 1, B KOTOPOM BHUHHJIAPOMATHYECKHIT MOHOMEp MpencTaBisieT coOoi
CTHPOJI, 3aMEIEeHHBIA CTHPOJI, He3aMeIleHHBIM CTUPOJI WITH JII000e UX COUYSTaHHe.

3. Cnioco6 mo 1. 1, B KOTOpOM dacToOMep MpeAcTaBifeT coOoH nogumep OyTaareHa.

4. Cniocob 1o m. 1, B KOTOpOM MepBas peakiMOHHAA CMECh JOTIOJIHUTENEHO CONEPIKUT
WHULIMATOP CBOOOAHOPAAUKATIBHON MOJIMMEPU3ALIMHI, PETYJISATOP CTENEHH MOJUMEPU3ALHH WIH
m000e UX COUeTaHHe.

5. Crioco® mo 1. 1, B KOTOPOM peakTop MPEeACTaBIseT cOOOU pe3epByapHBIA PEaKTop C
HEMPEPLIBHBIM MEPEMELTHBAHIEM, PEAKTOP MACATBHOTO BHITECHEHUS WJIN JII000e UX COYeTaHUE.

6. Croco6 mo m. 1, B KOTOPOM MO MEHBbLIEH Mepe YacTb MpOpearupoBaBIIEH CMeCH
TPAHCIIOPTHUPYETCSI M3 BBIITY CKA PEAKTOPa BO BITy CK APYTOTO peaKkTopa.

7. Cnocob mo m. 6, B KOTOPOM MO MEHBLIEH Mepe YacTb MpOpearupoBaBIIEH CMeCH
TPAHCTIOPTUPYETCA CO CKOPOCTBLIO, COCTABNAIONIEH OT mpuOnusutensHO 1% o0bema mepBOro
peakTopa B MUHYTY A0 nipuOmmsutessHO 20% obremMa nepBoro peakropa B MHHYTY.

8. Cnocod mo m. 1, B KOTOPOM IO MEHBIIEW Mepe YacTh MPOpeardpoBaBIIEH CMECH
TPAHCHOPTUPYETCS B PEXKUME HEMPEPHIBHOTO BBIITY CKA.

9. Cnoco6 mo 1. 1, B KOTOPOM BBICOKOYAAPOIIPOYHBIN MOJUCTHPOJ UMeeT KOIPPULIMEHT
HaOyXaHusl, COCTARNSIONINN OT MPUOMM3UTENbHO 5% 1o mpudnuzutensuo 30%.

10. Crmoco6 mo m. 1, B KOTOPOM BBICOKOYAPOIPOYHBIN TOJMCTHPOJ HUMEET pasMep
YACTHI] KayuyKa, COCTABIAIONIUN OT MPUONMH3UTENBHO 1 MKM 0 TTpUOIM3UTENLHO 10 MKM.

11. Cooco6 mo m 1, B KOTOPOM BBICOKOYAAPOTIPOYHBIA IOJMCTUPOS HMEEeT
pacrpeneneHue 1Mo pa3Mepam 4acThLl KaydyKa, COCTaBJISIONIee MeHee YeM NpuOmm3uTeasHo 1,5.

12. Coco6 mo . 1, B KOTOPOM BBICOKOYIAPOIIPOYHBIN ITOJIMCTUPOJ UMEET OKKITIO3HH,

pa3Mep KOTOPBIX COCTABIAET OT MPpUOMM3uTeNBLHO 0,1 MKM 710 MPUOTH3UTENBHO 2 MKM.
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13. Crioco6 U3roToBeHUs BEICOKOYAAPOITPOYHOTO TOJTUCTUPONIA, BKITIOUAIOIIHM;

BBEJCHHE B MEPBBI PEaKkTOp YacTUYHO IOJMMEPHU30BAHHONW CMECH, COAep:Kaiieil Mo
MEHBIIeW Mepe OAMH BHHWIAPOMATHYECKUH MOHOMEp, 3JIACTOMEp U MpOopearupoBaBIINI
BUHWJIQPOMATHUYECKHH MOHOMEp, MNpHYeM B YacTUYHO [IOJIMMEPU30BAHHOH CMeCH He
npoucxoauia Gpa3oBasi HHBEPCHUS,

MOJINMEPHU3ALHST YACTHYHO TIOJIMMEPU30BAHHON CMECH B TIEPBOM PEaKTope IO TOYKH
($hazoBoOi MHBEPCHH ¢ 0OpaszoBaHUeM cMecH ¢ (Ha30BOI HHBEPCHEH;

BBEJICHHE BO BTOPOU PEAKTOp YacTu cMecH ¢ (ha3oBOM MHBEPCHEH U3 MEPBOrO PeakTopa,
TIPUYEM BTOPOH PEaKTOP PACIOJIOKEH HIKE TI0 TIOTOMY OTHOCHTEJIBHO TIEPBOTO PEaKTopa, U

U3BJICUEHHE IPYTrOi 4acTH cMecH ¢ (hasoBOI HMHBEpCHel, MPUUYEM H3BJICYEHHAs APYras
4acTh CMECH ¢ (a30BOM MHBEPCHEN COMEPIKUT BHICOKOYIAPOITPOUYHBIN MOJHUCTUPOJT.

14.  TlpousBonsmias BBICOKOYIAPOTIPOUYHBEIA  MOJIMCTHPOJT  PeaKTOpHAs  CHUCTEMa,
coziepKaIast:

MEPBLIF Pe3epByapHBI PEeakTOp C HEMpephIBHBIM IMEePEMELIMBAHMEM, HUMEIOUIH (a)
BIyCK, BBIMOJIHEHHBI C BO3MOJKHOCTBIO mpueMa (1) 1O MeHbIIeH Mepe OIHOrO
BUHHJIAPOMATUYECKOTO MOHOMEpa, (i1) 3actoMepa | (1il) MHULHMATOPA CBOOOAHOPAIUKAIBHOMN
nosuMepusaivd, W (b) BBINYCK, BBIMOJHEHHBIH C BO3MOKHOCTBIO TPAHCHIOPTHUPOBKU
BBIXO/ISIIIEr0 TTOTOKA U3 TIEPBOTO PEaKTopa;

BTOPOU pe3epByapHBIN PEaKTOP C HEMPEPLIBHBIM MEPEMEIINBAHUEM, HMEIOIIHIA (&) BITyCK
B COOOLIEHNH ¢ BO3MOYKHOCTBIO MTEPEHOCa TEKyUeH Cpebl C BBITYCKOM IEPBOTO Pe3epByapHOTO
peakTopa ¢ HelpephIBHBIM MEPEMEIINBAHHEM M BBIMIOJHEHHBIH C BO3MOYKHOCTBIO mprieMa (1)
YaCTH BBIXOMAIIETO IIOTOKA IIEPBOrO PEaKTopa U3 IMEPBOr0 pe3epBYaPHOrO peakTopa ¢
HEMNpEepPLIBHBIM TepeMeinrBaHieM, (i1) MO MeHbIleld Mepe OIHOrO BHHHJIAPOMATHYECKOTO
MOHOMepa, (ii1) s;mactoMepa | (1v) HHUIMATOpa CBOOOTHOpaAUKaNEHON nosmMmepu3auud, U (b)
BBINYCK, BBHIMOJHEHHBIH C BO3MOXKHOCTBIO TPAHCIIOPTUPOBKH YACTH BBIXOASINErO IMOTOKA M3
BTOPOTO PEeaKTOpa, COAEPIKAIETO BEICOKOYIAPOTPOTHBIN MOTUCTHPOIT; 1

TpyOOIIPOBOR UII  YCTAHOBJIGHUS PELHUPKYJSILIMOHHOTO IMOTOKA MEXKAY BTOPBIM
PEaKTOPOM M MEPBLIM PEAKTOPOM, TIPUUEM PEeLHPKYJISILTHOHHBIN MOTOK COAEPKHUT APYTYIO 4acThb
BBIXO/ISIIIErO TTOTOKA M3 BTOPOTO PEaKTopa.

15. PeakrtopHas cucrema mo m. 14, B KOTOpOW NEpBLIH pe3epBYyapHBIA PEaKkTop ¢
HEIPEepBhIBHBIM [TEPEMEIINBAHIEM PACIIOJIOKEHHBIH BEPTUKAIBHO C BEPXHHUM BIyCKOM U
HUKHUM BBIITY CKOM.

16. Peaktopnas cucrema 1mo m. 14, B KOTOpPOM BHUHWJIAPOMATHUYECKHH MOHOMEpP
MpencTaBisieT coOONW CTHPOJI, 3aMelleHHBIH CTHPOJI, HEe3aMEeIIeHHBIN CTUPOJ WM Jiroboe nx

COUYCTaHUEC.
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17. PeakTopHas cuctema 1o m. 14, B KOTOpOU 3acTOMEP MPEACTABIAET cOOOH momuMep
OyTagueHa.

18. PeaktopHast cuctema no 1. 14, B KOTOpOH PelMPKYJISILIMOHHBIN MMOTOK M3 BTOPOTO
pe3epByapHOro peakTopa C HeNpephIBHBIM IIEPeMEIINBAHUEM TPAHCIIOPTUPYETCS B MEPBBIH
pe3epByapHBI peakTop ¢ HENPEepHIBHBIM IEepeMelluBaHUeM CO CKOPOCTBIO, COCTABIIIOIIEH OT
npubmusutensHo  0,1% o0bema BTOPOro  pe3epByapHOro peakTopa C  HeNpephIBHBIM
MepeMeNMBaHieM B MHHYTY A0 npuOmmsutensHo 20% o0bema BTOPOrO pe3epByapHOTO
peaxkTopa C HEMPEPEIBHBIM MEPeMEeITUBAHUEM B MUHYTY.

19. PeakTopHas cucrema 110 1. 14, B KOTOPOH BEICOKOYAAPOIPOYHBIA TTOJHUCTUPOJ UMEET
pa3Mep YacTHI] KaydyyKa, COCTABISIONIMN OT MpUOIM3UTENbHO 1 MKM 10 npubnausutensHo 10
MKM.

20. PeakTopHas cucrema 110 1. 14, B KOTOPOH BEICOKOYAAPOIPOYHBIA TTOJTHUCTUPO UMEET
pacrpeneneHue 1Mo pa3Mepam 4acThLl KaydyKa, COCTABJISIONIee MeHee YeM NpuOmu3uTeasHo 1,5.

21. PeakTopHas cucrema 110 1. 14, B KOTOPOH BEICOKOYAAPOIPOYHBIA TTOJHUCTUPOJ UMEET
OKKITIO3UH, Pa3Mep KOTOPBIX COCTaBjseT OT mpudbmusutensHo 0,1 MM A0 mpuOIM3UTeNsHO 2
MKM.

22. PeaktopHas cuctema 1o 1. 14, AONONMHUTENBHO coAepskalias OOWH MM HECKOJBKO
JOTIOTHUTEIBHBIX TPyOUaThIX MPOTOYHBIX PEaKTOPOB ISl MpHEMa IO MEHBIIeW Mepe 4YacTh

BBIXOJIAIIETO TTOTOKA M3 BTOPOTO PEAKTOPA.
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