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OIIMCAHUE U30BPETEHUA
2420-575571EA/085
CIHOCOB PEI'YJIMPOBAHUS CKOPOCTHU I'A3A CBOBOJHOTI'O CJIOA B
HNCEBJOOXHWXEHHOM CJIOE

O0aacTh TeXHHKH

N3o0pereHne OTHOCUTCS K CIIOCO0Y peryIHpOBaHUs CKOPOCTH BO3yXa CBOOOIHOIO CJIOS
B [ICEBIOOKI)KEHHOM CJIO€ U K IPOLIECCY MOy YEHHsI HU3LINX 0JIe(HHOB C UCIIOJIB30BAHUEM 3TOTO
criocoba.

YpoBeHb TEXHUKH

Husmme onepunel, 0COOEHHO STHJIEH M TPONWIEH, MNPEICTABISAIOT COOON BaXKHbIE
0a30Bble XMMHUYECKHE CBIPbEBbIE MaTepHAJbl, M MOTPEOHOCTh B HU3LIMX ojJeduHax pacrter. B
HacTosiIee BpeMst Bce OONBIINI HHTEPEC BBI3BIBAET MPOLIECC MPEBPALIEHHSI OKCUT'€HaTa B ojtepuH
B PEAKTOPE C MCEBA0OKIKEHHBIM CJIOEM, OCOOEHHO MPOLIECC MPEBPALIEHNs METaHOA B oeUuH
(MTO, methanol-to-olefine) B peakTrope ¢ ceBAOOKUKEHHBIM CIOEM.

B npouecce MTO nocrosiHHas mpobJieMa COCTOUT B TOM, KakK OA00paTh pabovre yCIoBHsI
peaxkTopa ¢ MCeBAOOKIKEHHBIM CJIOEM, BKJIIOYAIOIIHE TEMIIEPATYPY, JaBJIECHUE, CPETHEYACOBYIO
00BEMHOI0 CKOPOCTb IOJAa4H, KOJUYECTBO YIJIEPOMUCTBIX OTJIOXKEHHH, CPEOHIOI IUIOTHOCTD
KaTaJn3aTopa U Jp., B PEaKLUOHHON 30He ISl TOCTYIKEHHSI ONTHMAJIBHOIO BBIXOZA OJNEe(HUHOB.
Hanpumep, nokyment CN101328103A packpbiBaer crnocod mpeBpalleHus MeTaHoJa WIN
AVMETHIIOBOrO 3(hupa B HU3MINE OJNe(HHBI, KOTOPBIA BKIIFOYAET MOAAYY ChIPhEBOrO MaTepHaa,
COZep Kalero METaHOJN WU JAUMETHIOBBIH 3(GUp, B PEAKIMOHHYK) 30HY peakTtopa C
TICEBIOOKIDKEHHBIM CJIOEM W KOHTAKTHPOBAHUE CHIPHEBOIO MaTepHajia C KaTajlu3aTOpPOM,
COAEPAIUM CHITHKOATIOMO(OC(HATHOE MOJIEKYJISIPHOE CHTO; MPH 3TOM CPENHssl TUIOTHOCTh
peakiMoHHON 30HBI coctaBisier 20-300 kr/m?, a cpemHee KOJMYECTBO KOKCOBBIX OTJIOKEHHI
KaTaliu3atopa B pPEaKUUOHHOW 30He cocrtaBmsier 1,5-4,5% wmacc, mpu  yCIOBUSX
MaHoMeTpudeckoro nasieHus 0,05-1 MIla, cpenneil TemmnepaTypbl peakLMOHHON 30HBbI 450-
550°C um cpemHeH TOBEPXHOCTHOW CKOPOCTH ra3a peakuuoHHoW 3oHbl 0,8-2,0 M/cek.
CenexTUBHOCTH MO HU3IIMM OJieprHaM B miepecyeTe Ha yriepon nqocruraet 1o 81,51% macc.

OnHako ¢ pOCTOM Ha pBIHKE MOTPEOHOCTH B 3THJICHE U MPOMIJIEHE K TEXHOJOTHH
NOJIyYeHUST HU3MINUX OJIE(UHOB MPEABSIBISIIOTCS O0Jiee BBICOKHE TPEOOBAHUSL.

ITpu BCTIONB30BaHUH PEAKTOPA C TMICEBAOOKHUKEHHBIM CJIOEM IS TTONyYeHHs1 (Harnpumep,
IUTA TIONYYEeHHs] HU3MIMX OJe(MHOB) BAXKHBIMH MMAapaMeTPaMU SIBIIIOTCS padodee NaBieHUE U
00BEMHAs1 CKOPOCTh B PEAKTOPE C TMICEBIOOKIKEHHBbIM ciioeM. Hanmpumep, B ciocode nonydeHust
HU3IIUX OJIEGUHOB M3 METAHOJNA, TOCKOJBKY pPEaKIHs NPEBPALICHUs METAaHOJa B HH3IINE
oneUHBI TMPEncTaBiseT COOOH PEeakIMI0 MOJEKYJIIPHOTO — YJIYULICHHS, TIOBBILICHUE
PEAKIIMOHHOTO AaBJIEHHUs] OOBIMHO MPUBOIUT K CHHKEHHUIO KaK CTENIEHH KOHBEPCUU METaHOJA, TaK
U CEJIEKTUBHOCTH IO HU3LINM oJieprHaM, U, clienoBaTesbHO, 00bMHO npouecc MTO BbiOuparoT
IUTS TIPOBEACHUS PEaKIMU MTPHU HU3KOM JaBieHnu (Hanpumep, Menblie 4yem 0,2 MlIla). C poctom
noTpeOHOCTH pblHKa B Hm3mMUX onepuHax mpouecc MTO HenszOeKHO CTaHOBUTCS

prnHOMaCLHTa6HbIM. 3a cuer YBCIIMYUCHUA BBOJA CBIPHEBBIX MATCPUATIOB B COOTBETCTBUU C



OTIPENIEICHHON MPOMOPLHEN U OTHOBPEMEHHO MOBBIIIEHU 1aBJIE€HNUS U CKOPOCTH ra3a peakropa
C TICEBIOOXKIKEHHBIM CJIOEM, TEXHUYECKHE CHEIHaJNCThl MOTYT JIETKO JOCTHUTaThb LENn
MOBBIIEHUS TPON3BOIUTEIBHOCTH 1O HU3LINM ojieprHaM. OTHAKO COTJIACHO MPENIIECTBYIOIIEro
YPOBHSI TEXHUKH, B CJydae IPOWU3BOAUTENEH, TOCJE TIOBBILICHUS IaBJIEHUS WU OOBEMHOM
CKOPOCTH, XOTSl MPOAYKTUBHOCTb IO HU3MHMM oJepuHaMm pacter, 3(pPEeKTUBHOCTD
npeoOpa30BaHUsl METAHOJA B LIENEBON MPOIYKT COOTBETCTBEHHO CHH)KAETCS, TAaK YTO PacTeT U
pacxo METaHoJa, a Crocod He 00SA3aTEeNbHO SBISIETCS pEHTA0ENIbHBIM C 3KOHOMUYECKON TOUKU
3peHusi. C nmpyroil CTOPOHBI, MOCJE TMOBBILIEHUS NABJICHUS M OOBEMHONW CKOPOCTH Oolbliee
KOJINYECTBO YACTHIl KaTaJIM3aTopa CyCIEHIUPYIOT B CEKLUHU pa3z0aBieHHON (a3bl peakTopa, H,
MOCKOJIBKY TIPOM3BOAUTENBHOCTD IUKJIOHOB OrpPaHMYeHa, ra3000pa3Hbli MPOAYKT YHOCHT
OoJbliIe KaTaau3aTopa U3 PeakTOPHON CHCTEMBI, TaK YTO MOTEPH KAaTaJH3aTOPOB PACTYT, 3arac
KaTaJU3aTOPOB B PEAKTOPE IMOCTOSHHO CHIDKAETCS, a 3arpy3ka KaTaJu3aTOPOB CO BPEMEHEM
BBIPACTAET, YTO BJIUSAET HA BBIXOJ LIEJIEBOIO MPOAYKTA, MOJYYEHHOTO U3 METAHOA.

CymHocTb H300peTeHust

3asBUTENN HACTOALIErO M300peTeHHss OOHAPY)KWJIM, YTO B YCJIOBUSX OoOJiee BBICOKHX
PEAaKLMOHHOTO JaBJEHUsI U OOBEMHOH CKOPOCTH MOTYT OBITh OOecreueHbl KakK BbICOKAs
KOHBEPCUSI METAHOJNA, TaK M BbICOKAs CEJNEKTUBHOCTh II0 HM3LIMM oOJiepuHaAM 3a cuer
peryJupoBaHUsl COOTHOIIEHUS] MEXy IMOBEPXHOCTHON CKOPOCTBIO | ra3a B pEakLMOHHON 30HE
peaxkTopa ¢ MCEeBAOOKUKEHHBIM CJIOEM U CPeHEH IIOTHOCTBIO P KaTaIU3aTopa B PEAKLMOHHON
30He (B KOHTEKCTE HACTOSALIEro M300peTeHus il ynoOCTBa TEPMHUH «CPEAHSs IJIOTHOCTh
KaTaJn3aTopa B PEaKLMOHHOW 30HE» MCIOJB3YIOT B3aMMO3AMEHSIEMO C TEPMUHAMU «CPEIHSS
TUIOTHOCTb CJIOS KATAJIM3aTOPa» U KIUIOTHOCTD CJIos»). Hacrosiimee n3obpeTeHne pean3oBaHo Ha
OCHOBE 3TUX OTKPBITHH.

Bosee koHKpETHO, HacTOsALIEe N300PETEHNE TOTHOCHTCS K CIIEAYIOIIUM aCIIeKTaM.

1. Cnoco0 perynupoBaHus MOBEPXHOCTHON CKOPOCTH I'd3a B MCEBIOOKIKEHHOM CJIOE, TIe
TBEPJbIE KATAJIN3aTOPbl UCTIOJIB3YIOT B KA4YECTBE NCEBIOOKMKCHHBIX YaCTHLl WJIM B KaueCTBE
YacTU TICEBIOOKIKEHHBIX YaCTHUL], OTJIMYAIOLIMICA TEeM, YTO H3MEPSIOT TOBEPXHOCTHYIO
CKOPOCTb W Ta3a PEeaKIMOHHOH 30HbI ICEBIOOKM)KEHHOTO CJIOs, CPaBHHMBAs €€ CO CpemHeH
IUIOTHOCTBIO P  CJIOSI KaTaJlu3aTopa TBEPABIX KAaTaJIU3aTOPOB B  PEAKIHOHHOW 30HE
NICEBIOOKIDKEHHOTO  CJIOSI, M PETyJIMPYIOT IOBEPXHOCTHYK) CKOPOCTh |[L rasa IO Mepe
HEOOXOIMMOCTH TakK, YTOOBI MOBEPXHOCTHASI CKOPOCTb L Ta3a M CPEnHss IUIOTHOCTh P CJIOS
KaTaJIN3aTOpa yAOBJIETBOPSIIN MPUBEACHHON HIke popmyde (I):

p=0,3561°-4,319u2-35,57u+M (1),

rae M=250-554, npennouturensHo 300-550 unu 400-500, nanpumep, 487,9;

Il IPEICTABJIEHA B M/CEK, U p TIPEICTaBIEHA B KI/M’,

2. Cnocob o acnekty 1 uimu r00OMy IPyromy acrieKkTy W300peTeHws], B KOTOPOM CJIOH
HUMEET CPEIHIOI0 TIOTHOCTD KaTanu3atopa ot 200 xo 500 kr/m?, mpennoututenbHo ot 250 1o 450
kr/m?, Gonee npeanoururesbHO OT 300 10 430 Kr/m?.

3. Ciocob B COOTBETCTBUU C aCTEKTOM | WM JIFOOBIM APYTHM acleKTOM H300pETeHHUs, B

KOTOPOM KOMIIOHEHTbI mneperopoaku B; (1) npenycMOTpeHbl BHYTPU PEAKLHOHHOH 30HEI



NICEBIOOKIDKEHHOTO CJIOS, TIPUYEM YHCJIO CJIOEB KOMIIOHEHTOB meperoponku (1) HeaBUCUMO B
KKIOM Clly4ae PaBHO M, NMPU 3TOM M HMMeEET 3HadeHue, Bappupyromeecs mexay | u 10; u
paccTosiHMe MeXAy ABYyMsl COCEJHMMM KOMIOHeHTamu neperopoaku B; (1) cocrasnser Hj,
npu4eM Kaxnoe paccrosuue Hy HesaBucumo cocrasisier 0,2-1 ot auamerpa D peakinoHHON 30HBI
NICEBIOOKIDKEHHOTO CJ1ost, Tae j=1-m;

KOMIIOHEHT neperopoaku B; (1) coxmep:xur MHOXxecTBO pebepHbix miactuH (7), a
pacnojioxeHue pedepHbIX mIacThH (7) mpeacTasiisieT coO0 OTHO PACTIONIOKEHHE U3 PaluaIbHOTO
pacnionoskenus (A), cnimpanpHoro pacnonoxenus (B1-B2) u nenppurnoro pacrnonoskenust (C1-
C3);

KOrja KOMIOHEHT neperopoaku B;j (1) mnpoenupyroT Ha NONEpevHOE CEeYeHHe
PEaKIMOHHON 30HBI TCEBIOOKIKEHHOTO CJIOs, IUIOMAAb IMONEPEYHOro CEYeHMs, HE3aHSATOrO
npoekuuel, cocrasiasier 70-95% muomany MOMEpPEeYHOr0 CEUEHUs PEeaKLUOHHON 30HbI
TNICEBJIOOXKIDKEHHOTO CJIOS; U

paccTosHue MeKIy CaMbIM BHELIHMM KpaeM JI000ro KoMroHeHTa neperopoaku Bi (1) u
CTEHKOW LIMJIMHIPA PEaKIHOHHOW 30HBI (2) MCEBAOOKIKEHHOTO CIIOS KaXKI0e paBHO hy; u hy
HezaBucuMO cocrasisger or 0,005 mo 0,05 or pumamerpa D peakuMOHHONW  30HBI
TMICEBIO0KIKEHHOTO CJIOS.

4. Ciocob B COOTBETCTBUH C aCMIEKTOM 3 HJIH JIFOOBIM IPYTUM aCIIeKTOM N300peTeHNUs, TTie
KOMITOHEHTbl neperopoaku B; (1) B panuanbHOM pacronoxkeHud (A) WM CHHPATbHOM
pacnonoxkennn (B1-B2) comepkat pebepHble miacTunbl (7) U yCTaHOBOYHBIE KoJibla R; (6);
yCTaHOBOYHBIE KOJbLIA R; (6) pacnosoKeHbl KOaKCHABbHO; pebepHbIe MIacTUHBI (7) COSAMHEHBI C
YCTaHOBOYHBIMH KOJIbIIAMHU R; (6) 1 paBHOMEPHO pacrpeeeHbl 0 HAPaBIEHHIO OKPYKHOCTH,
TIPU 3TOM:

(a) yucno ycraHOBOUHBIX Kojen R; (6) HE3aBHCMMO PaBHO N, TAe N O3HAYAET YHUCIIO,
Bapbupytomieecs ot 1 1o 10, mi=ot 1 10 n; u n yCTAHOBOYHBIX KOJel R; AT peaKLIMOHHYO 30HY
TICEBJIOOKIKEHHOTO CJIOSl Ha N+1 KOJBIEBBIX CJIOEB peOEPHBIX MIACTUH, KOTOPBIE KOAKCHABHBI
B paJMalbHOM HaIpaBJIeHNH, T/1€ KONbLEBOIl cioii pedepHbIX MIacTuH 0003HayarT Ly, a g=ot 1
no (n+1); u

(b) uncno pebepHbix miactuH (7) KaKIOTo Closi peOEpHBIX IJIACTHH PABHO P, YHCIIO
pebepHbIX macTuH (7) B g-OM KOJBLIEBOM CJI0€ peOEPHBIX MIAaCTUH L, paBHO pg, @ HHTEpBAT AJIs
pg cocTasisier (3-10)xg.

5. Cnoco® B COOTBETCTBHM C acmekToM 3 Wid 4 wWid JOOBIM JAPYTHM aCHEeKTOM
n300peTeHus, rae KOMIOHeHTHI neperopoaku (1) B cimpansHOoM pacrionokennn (B1-B2) nmeror
yTOJ 0. MEXIYy KacaTelIbHOW K BHELIHEW KpHBH3HE peOepHOi IuiacThHbI (7) M HampaBlIeHHEM
paauyca, mpudem yro o cocrassier 10-80°.

6. Crioco0 B COOTBETCTBHH C aCTIEKTOM 3 HJIH JIFOOBIM IPYT'HM aCIIEKTOM H300peTeHHs, TIe
KOMIOHEHThI mneperopoaku Bj (1) B nmenapurHom pacnonoxenun (C1-C3) obpasosanel
MHOKECTBOM OCHOBHBIX PeOEpHBIX TUIACTHH (4) U MHOXKECTBOM BCIIOMOTATENbHBIX PeOepHBIX
IIACTUH (5); YMCJIO OCHOBHBIX PEOEPHBIX MIACTUH (4) HAa KaXJI0OM KOMIIOHEHTE Neperopoaxu B;

(1) nezaBucumo pasHo k, u k paBHO 2-8; 0OCHOBHBIE pebepHbIe TUIACTHHEI (4) H BCIIOMOTATeNIbHbIE



peOepHbIe MIacTUHBI (5) pacnoIoKeHbI MEPIECHANKYJISIPHO KPECT-HA-KPECT, 1 CYMMapHOE YHCIIO
BCIIOMOTaTeNbHLIX PEOEpHBIX IIACTUH (5) Ha KaXkaoM KOMIIOHeHTe mneperopoaku B; (1)
HE3aBHUCHUMO PABHO (, U ¢ paBHO 10-40.

7. Cioco0 B COOTBETCTBHH C aCTIEKTOM O HITH JIFOOBIM IPYT'HM aCIIEKTOM H300pETeHHs, TIe
KOMIIOHEHT neperopoaku Bj (1) B A€HAPUTHOM pAaCHONOKEHMH HUMEET Tul | JeHApUTHOro
pacrionokenust (C1), B KOTOPOM /iB€ U3 MHOJKECTBA OCHOBHBIX peOEpHBIX IJIACTUH (4) Kaxkaas
umeroT anuHy D-2xh; u nepneHauKyIsIpHBI IPYT APYTY, KOTOPBIE HA3BIBAIOT MEPBO OCHOBHOMN
pedepHOIi TIACTHHON W MEPIeHIUKYJSIPHON OCHOBHON peOepHOM TUIAaCTHHOM, COOTBETCTBEHHO;,
ApyTHe OCHOBHBbIE pebepHbIe IIACTHUHBI (4) BO MHOJKECTBE OCHOBHBIX peOepHBIX MiiacTuH (4)
PacTOJIOXKEHBI TAPaJUISIIbHO MEPBOM OCHOBHOM peOepHOM TUIACTHHE ¢ OIMHAKOBBIM PACCTOSIHUEM
apyr ot apyra hy; BcriomoratenbHble pedepHble TUIACTHHBI (5) Ha KaXK1oi OCHOBHOM pebepHoM
IUIACTHHE (4) pacrooKeHbl MapauleIbHO C OJUHAKOBBIMH MPOMEKYTOUHBIMU PACCTOSTHUAMU hy,
rapa BCIIOMOTaTeNIbHbIX peOepHBIX IUIACTHH HA NIEPBOIl OCHOBHOW peOepHOM MIacTUHE, KOTOPbIE
HaxomsTcss HauOomee ONMM3KO K TMEPHNeHOUKYJSIPHOM OCHOBHOH peOepHOH  IUIacTHHE,
COOTBETCTBEHHO OTCTOSIT OT MEPIEHANKYJISIPHOH OCHOBHOM peOepHOH IIaCTHHBI HA PACCTOSIHUE
h,, mapa BcromorarenbHbIX peOEpHBIX IUIACTUH HA IBYX OCHOBHBIX peOEepHBIX IUIACTHHAX,
NPUJIETAIOIINX K IEPBOI OCHOBHOMW peOepHOM MIIaCTHHE, KOTOPbIe HAXOAATCS Hanbosee OIM3Ko K
NEePIEeHAUKYJIIPHOW  OCHOBHOH  pe0epHOl  IulacTWHE, COOTBETCTBEHHO  OTCTOSAT — OT
NEePIEeHANKYJIIPHOH OCHOBHOW pebepHOH IuacTHHBI Ha pacctosiaue 1/2h), m BcnomorarenbHble
pebepHble TacTHHBI (5) HA HHTEPBAJIBHBIX OCHOBHBIX peOepHBIX MIacTUHAX (4) BBIPOBHEHBI O
OpsMOM  JIMHUM B TPONOJIbHOM HAMpPaBJICHWH, W PacCTOsIHME h; MeXay KOHIIAMH
BCIIOMOTATENIbHBIX PeOepHBIX IUTACTHUH (5) HA MHTEPBAJIbHBIX OCHOBHBIX PeOEPHBIX MTaCTHHAX (4)
coctasisiet (0,01-0,2) ot (D-2 xh))/k.

8. Ciocol B COOTBETCTBUU € ACTIEKTOM O WJIH JIFOOBIM JPYTUM aCIIEKTOM U300pETeHus, Iie
KOMIIOHEHT Teperopofaku B; B neHapuTHOM pacronoxkenun umeer Tun Il penaputHOro
pacnonoskenusi (C2-C3), rae ocCHOBHBIE peOepHbIe TUIACTUHBI (4) KOMIIOHEHTOB Tieperopoaku (1)
PACIIONIOKEHbI KPECT-HAKPECT M PABHOMEPHO PACIPENeNeHbl IO OKPYKHOCTH JIHHON D-2xhy;
YHCJIO BCIIOMOTATEIbHBIX peOepHBIX TUIACTHH (5) Ha KaXI0W OCHOBHOH pedepHoi muiactune (4)
SIBJIIETCSI OMHAKOBBIM, BCIIOMOTATeNIbHbIE peOepHbIe IIACTUHBI PACIIONIOKEHBI MapaJuIeIbHO C
OJIMHAKOBBIM PAaCcCTOSIHUEM JIIpyT OT apyra hs; BcriomorartenbHble peOepHble miacTuHbl (5) Ha
KKIOUW OCHOBHOUW peOepHOl mactuHe (4) oOpasyrT CEKTOpHbIe 00JacTH, U paccTosiHhe hg
MEXy CEKTOPHBIMU oOJacTsiMu coctasisieT 0,5-3 hy.

9. Croco® B COOTBETCTBUHM C acleKTOM 3 Wiu 4 Wiau JIOOBIM JPYTUM acleKTOM
u3obperenus, rae pedepHas miactuHa (7) Haxonutest B nobor popme u3 m-popmer (D1-D4),
nepesepHytoii V-popmsr (DS), dopmel Haknonnoi mnactunbel (D6) u dopmer nyru (D7),
pebepHas muactuHa (7) cHaOxena Hebonbmmmu oTBepcTusivu (10); Hebonbume oreepetus (10)
UMEIOT JIFOYI0 (GOpMy U3 KpyTra, 3JUTUIICA, IPSMOYTOIbHUKA, TPEYTrOJbHUKA, MHOTOYTOJIbHUKA U
nonoOHol ¢opmer, U pedepras ruiactuHa (6) B m-popme (D1-D4) umeer GOKOBYIHO CTOPOHY
pebepHoit macTuHsl (9) U BEPXHIOK 4acTh peOepHOi M1acTHHSI (8).

10. Cocob B COOTBETCTBHU C aCTIEKTOM 9 HMIIH JIFOOBIM APYTHM aCIIEKTOM HU300pETeHHs,



rae mupuHa 1 pedbeproit mnactunsl (7) cocrasnset (0,2-0,9) ot (D-2xh,)/(p nnu q), a BbIcoTa &
pebepHoit mnactunsl (7) cocrasmset (0,1-0,6) ot mupune! | pedepHoii mnactunsl (7).

11. Cmocob® B COOTBETCTBHU C aCTIEKTOM 9 HMIIH JIFOOBIM APYTHM aCIEKTOM HU300pETEeHHs,
rae mupuHa 1 BepxHei yactu pedbepHoii miactusl (8) pedepHoii miactunsl (6) B m-popme (D1-
D4) cocrasnsier (0,1-0,5) ot mmpunsl | peGeproii mnactunsl (7); BeicoTa §; BepxHel dactu (8)
pebepnoit mnactunsl (6) B n-popme (D1 u D3) cocrasnser (0,05-0,3) o BeICOTHI O pebepHOH
rtacTunsl (7).

13. Croco® B COOTBETCTBMH C acmekToM 3 wiu 4 wiu MoObIM JPYTHM acleKTOM
HACTOSIIIEro M300peTeHMs], OTJIMYAIOLINICA TeM, YTO Yrojl KOMIIOHEeHTa meperoponku (1) x
MONEPEUYHOMY CEUEHUIO PEAKIIMOHHON 30HBI MCEBA00KIKEHHOTO CJIOSI COCTABJISAET OT -25 10 60°,
npeanouTuTeNnsHO ot -20 1o 50°, Gonee mpennoYTHTENBHO OT -15 10 40°.

14. Cnoco® B COOTBETCTBUU C aCMEKTOM 1 MM JTFOOBIM APYTHM aCIeKTOM H300peTeHus,
OTJMYAIOIIMNACSA TEeM, YTO NpeAjaraercs KOHTPOJbHOE 3HaueHue M’ 11 uHTEpBana
perynupoBanus B mpenenax +5%, npennoururenbHo +2%, wim +1%, win £0,5% ot 3agaHHOTrO
3HaueHuss M, mpu 3TOM, KOrja KOHTPOJIbHOE 3HaueHust M’ OTCYTCTBYeT B Ipenesax MHTepBaja
peryJMpoBaHMS 3aJaHHOTO 3Ha4eHUst M Tak, 4TOOBI NMOBEPXHOCTHAs CKOPOCTb |[L Trasa W
IUIOTHOCTB p Cliost yaosietrBopsin Gopmyse (1), 3ananHoe 3HadeHune M BBOIAT B (Gopmyiy,
pacueTHOe 3HA4Ye€HUE COOTBETCTBYIOIIEH MOBEPXHOCTHON CKOPOCTH U ra3a pacCUUTHIBAIOT U3
IUIOTHOCTH P CJIO COOTBETCTBEHHO, & IOBEPXHOCTHYIO CKOPOCTb Tra3a KOPPEKTHPYIOT B
COOTBETCTBUH C PACCUUTAHHBIM 3HAUEHHEM.

15. Cnoco® monyueHuss HU3IIUX OJIE()UHOB, BKJIOYAIOIIUN CTAIUI0O KOHTAKTHPOBAHHSI
OKCHI'€HATHOTO ChIPbsI C KaTAJM3aTOPAMU HA OCHOBE MOJIEKYJISIPHOTO CHTA B PEAKLIMOHHOM 30HE
TICEBIOOKIDKEHHOTO CJIOS C TOJYYEHHEM HH3IIUX OJIePUHOB TMpHU 3PPEKTUBHBIX YyCIOBHSX,
OTJIMYAIOIIUNACS TEM, YTO B PEAKLHMOHHOW 30HE TMCEBIOOXKIKEHHOTO CJIOS, MOBEPXHOCTHAs
CKOPOCTb |1 Ta3a U CPENHSS TUIOTHOCTD P CJIOSI KaTaJIU3aTopa YAOBIETBOPSIFOT PUBEICHHON HIDKE
bopmye (D):

p=0,35613-4,319u2-35,57u+M (D),

rae M=250-554, npennouturensHo 300-550 unu 400-500, nanpumep, 487,9;

|l IPEICTABJIEHa B M/CEK U p MPEACTABJIEHA B KI/M>; WK

KOTZ]a TIOBEPXHOCTHASI CKOPOCTh |1 Ta3a M CPENHss TUIOTHOCTh P CJIOS KaTalu3aTopa He
ynosneTBopsitoT ¢Gopmysie (1), MOBEPXHOCTHYIO CKOPOCTh ra3a KOPPEKTUPYIOT C MOMOIIBIO
croco0a B COOTBETCTBUH C aCTEKTOM | WM JIFOOBIM JPYTHUM aCEeKTOM H300pETEHHsI TaK, YTOOBI
NPUBECTH TIOBEPXHOCTHYIO CKOPOCTH |L Ta3a U CPEOHIOK IUIOTHOCTH P CJIOS KaTajus3aTopa K
ynosneTBopenuto ¢popmyie (I).

16. Criocob mony4yeHHust HU3IIUX OJIEHUHOB B COOTBETCTBUU C aCMEKTOM 15 min mo0bM
APYTHUM aCIIeKTOM HACTOSINEro M300peTeH s, OTIMYAOIIUICS TeM, YTO 3(deKkTuBHbIE yCIOBUS
BKJIIOUAIOT: JaBJICHUE B BepXHeH uactu peakropa Oosbire yem 0,1 MIla, npenmoururensHo 0,2-1
MITa; Temnepatypa peakuu oonbline ueM 400°C, npennoututensHo 450-500°C.

17. Ciocob mony4yeHHnss HU3IIUX OJIe(HOB B COOTBETCTBUU C JIFOOBIM U3 aCIeKTOB 15 u

16 wmum nr0OBIM JPYTUM  aCMeKTOM HACTOSILIEro H300pPETeHHUs, OTIUYAILINICA TEeM, YTO



OKCUI'€HATHOE CBIPbE COMEPXKUT METAHOJ, MOJIEKYJSIPHOE CHTO TIPEACTaBIsieT CoOOH
cunkoamoModocharnoe monekysipHoe cuto, mpeanoururesnibio SAPO-18, SAPO-34, SAPO-5
WA UX KOMOWHALIUIO.

Onucanue yeprexei

OUI'. 1 wutroCcTpUpyeT PeakTop IS MOJYYSHHs] HU3IIUX OJe(UHOB C MCTIONB30BAaHHUEM
crioco0a 1Mo HaCTOALIEMY H300PETEHHIO.

OUI'. 2 MmOCTPUPYET KOMIIOHEHT MMEPEropoAKH B PagHaIbHOM pPacroyoskeHuH (A),
MOJIE3HBIH B CIIOCO0E TIO HACTOSALIEMY U300pETEHUIO.

OUI'. 3A, B mumoCTpUpYIOT KOMIIOHEHT MEPEropoAKy B CHUPAJIbHOM PACMOIOXKEHUH
(B1-B2), nonesnslii B criocode 1o u300peTeHuo.

OUI'. 4A-C uOCTPUPYIOT KOMIIOHEHT MEPEropoAKHd B ACHAPUTHOM PACMOJIOXKEHUH
(C1-C3), nonesnslii B criocoOe 1o HACTOSIIEMY H300PETEHHIO.

OUI'. 5 nnmocTpupyer pedpo, MoNe3HOe B KOMIIOHEHTE NEPEropoiKU M0 HACTOSIEMY
N300pETEHHIO.

Texnnueckune 3 PpexThI

B coorBercTBMM cO cmocOOOM MO  HACTOSIIEMY H300PETEHHIO  IOBBIIAIOT
IPOU3BOJUTENbHOCTD PEAKIIHOHHOMN 30HBL

B cooTBeTcTBHE CO CIOCOOOM MO HACTOSILIEMY H300PETEHHIO MOXKET ObITh OOecrieueHa He
TOJIBKO BBICOKAsl KOHBEPCHSI CBIPbEBBIX MaTEPUAIOB, HO TAKXKE MOXKET OBITh 0OecreueHa BbICOKas
CEJIEKTMBHOCTh IO HU3MIUM OJie(uHAM, Iie CEIEeKTUBHOCTb 10 HU3LIMM OJieprHAM (STUIIEH U
NPOMIJIEH) MOXeT AoCTUraTh 83% mu Oonblie.

BapuauTtbl ocymecTBJIeHUS H300peTeHUs

Hwuke Hacrositnee n3oOpeTeHne JOMOJHUTEIBHO MPOMILTIOCTPUPOBAHO Ooiee moapoOHO,
IpU 3TOM CJIEAyeT TOHUMATh, YTO OOBEM H300pEeTEeHUs He OrpaHH4YeH STUMH BapUaHTAMHU
OCYLIECTBJIEHUS], a ONPEIENSIeTCs priaraeMoi GopMyJioit u300peTeHusl.

Bce nyOnukanuy, naTeHTHBIE 3asBKH, TATEHTHI U IPYTHE CChUIKH, YIIOMSIHY ThIE B JAHHOM
OINUCAHWH, BKIIFOYEHbI B HACTOSLIMHA JOKYMEHT MOCPEICTBOM CChIIKH BO BCell nx nojHoTe. Eciu
HE OTpeNeIeHO KOHKPETHO, BCe TEXHMYECKUE U HAYYHbIE TEPMUHBI, HCIIOJIb3yEMbIE 371€Ch, HMEIOT
TO JK€ 3HaU€HHUe, KOTOpOoe OOBIMHO MOHMMAIOT CHELHAIUCTBI B OOJIACTH TEXHUKH, K KOTOPOM
OTHOCHUTCSl JlaHHOe u3o0pereHue. B ciydae KOH(IMKTA HACTOsIEe OMUCAHUE, BKIIOUAs
ornpeneneHusi, OyIeT UMEeTh NMPEHMYIIECTBEHHYIO CHITY.

Korna B HacToslleM ONMHMCAHWU YIIOMHHAETCSl MaTepHaj, BELIECTBO, METOH, CTaaus,
YCTPOWCTBO WJIM KOMIIOHEHT U T.J. C MPOH3BOJHBIMU CJIOBAMH «HM3BECTHBIH CIELHAIHCTAM B
TaHHOW OOJIaCTH TEXHUKWY», «U3BECTHBIH YPOBEHb TEXHHKH» U T.IL., MPOU3BOAHBIN TEPMHH
NpeaHa3Ha4YeH AJIsl OXBaTa TEPMHUHOB, KOTOPblE OOBIMHO HCHOJB3YIOT B OOJNACTH HACTOSIIEH
3asIBKH, HO TaK)K€ OXBATBHIBAET TEPMHUHBI, KOTOPBIE B HACTOSIIIEE BPeMsi HE U3BECTHBI, U B TO XKe
BpEMsI CTAHYT U3BECTHBI B TAHHOW 00JIACTH TEXHUKH KaK MPUTOAHBIE [T AHAJIOTUYHBIX IIeJIEH.

B koHTekcTe HacTosnel 3asBKH TEPMUH «PEAKIMOHHAS 30HA C TICEBIOOKIKEHHBIM
CJIOEM» UCTIONB3YIOT B OTHOLICHHUS] PEAKTOPa C MCEBIOOKIDKEHHBIM CiioeM. JKenaTenbHo, 4ToOb

PEaKTOp ¢ MCEBAOOKUKEHHBIM CJIOEM BKJIIOYAJl PEAKLUOHHYIO 30HY, BIYCKHYH 30HY U 30HY



pasnenenus. «BriyckHast 30Ha» MpeACTaBisieT COOOH 30HY B peakTope, Yyepe3 KOTOPYHO MOAAI0T
Cplppe U KaTajusaTop. «PeaklMOHHas 30Ha» O3HAuaeT 30Hy B PEAKTOpE, IZi€ ChIpbe BBOIAT B
KOHTAKT C KaTaJIU3aTOPOM IIPHU Y CIIOBUSX, B(b(l)eKTI/IBHbIX AJIs IPEBPALLICHNUA OKCUT'CHATAa B HU3IINE
oneUHOBbIE TPOAYKT. «30Ha pas3lIeeHus» TMpPEACTABIseT COOOW 30HY B peakTope, TIae
KaTaJIn3aTop U JI0ObIE APYTHe TBEP/bIE BEIECTBA BHYTPH PEAKTOPa OTAEISIOT OT npoaykra. Kak
MPABWIO, PEAKLIMOHHAS 30Ha PACIIOJIOKEHA MEXAY BITyCKHOM 30HOM U 30HOU pa3AesieHusl.

B xOHTEKCTEe HACTOsIIEH 3asBKU TEPMUH IIOBEPXHOCTHAsI CKOPOCTh ra3a» HUCIHOJb3YIOT
1st 00O3HAYEHUsI JIMHEHHOW CKOPOCTH Tas3a, PAaCcCYUTAHHON Mt CBOOONHOTO cios. Meron
BBIMUCJICHUA BKJIKOYACT. JONYIICHHUE, YTO IMOTOK ra3—(TBepz[oe BeI_I_[eCTBO) SABJIACTCS NOPLIHEBbBIM
IIOTOKOM, JieJIeHHe OOBEMHOM CKOPOCTH Tra3a B €QUHMILY BpEeMEHH IpH (PaKTUUECKHX
PECAKIIMOHHBIX yCJIOBUAX B peaKHHOHHOﬁ 30HEC Ha MJIolaab nornepeyHoro CCHCHUs peaKHHOHHOﬁ
30HBI.

B kxoHTekcTe Hacrosimed 3asgBKH TEPMHUH «OOBEMHAas CKOPOCTB» HCHOJB3YIOT IS
0003HaUEHHsT MacCOBOTO PAaCcXOAa ChIPbsl, MONEJEHHOTO Ha OOLIYyI0 MacCy KaTaju3aTopa B
PEeaxkIMOHHON 30He, B yac™.

B koHTekcTe HacTOALIEH 3asBKU TEPMHH «CPEAHsAs IUIOTHOCTb CJIOs KaTalu3aTopay
UCIIONIB3YIOT W PACCYUTBHIBAIOT KakK OOIIYI0 Maccy KaTaju3aTopa B PEAKLHOHHOH 30HE,
NOZEJICHHYIO Ha 00BbEeM PEaKIIMOHHOW 30HBL

B KkoOHTEKCTE€ NaHHOrO ONMMCAHUS KOJWYECTBO KOKCOBBIX OTJIOXKEHUH (WM CpenHee
KOJINY€CTBO KOKCOBBIX OTJIOXKEHHUI) KaTaIU3aTopa PaCCUYUTHIBAIOT KaK MAcCy OTJIOKEHUS] KOKCa
Ha KaTaJu3aTope, MOAEJIEHHYI0 Ha Maccy karaiu3aropa. Crocod u3mMepeHust MacChl OTJIOKEHUIN
KOKCa Ha KaTajJu3aTrope BKJOYAeT cieayrowmue craguu: B3eewmusanue 0,1-1 r yrumepon-
COJZIepIKallero KaTaiu3aTopa, pa3MelleHne KaTajau3aTopa B BBICOKOTEMIIEpAaTyPHOM aHAJIN3aTope
yriepona Ui CXKUTAHUsT U WU3MEPEeHHEe MAacChl JAMOKCHAA yriiepona, 0Opa3oBaBLIETOCS IPH
C)KMTAaHUU C TIOMOIIBK) MH(QPAKPACHBIX JIy4el, ¢ MOJYYSHHEM MAacChl OTJIOKEHUI KOKCa Ha
KatanuszaTtope. YUToObl oOmpeneiauTh KOJMYECTBO KOKCOBBIX OTJIOKEHUH KaTaiu3aTopa B
peaKHHOHHOﬁ 30HE, AJIUKBOTBI KaTalu3aTopa B He60.]'[b]_I.II/IX PaBHBIX KOJHMYCCTBAX MOXKHO
OoTOUpaTh HEMPEPHIBHO WIIM NEPUOTUUECKU U3 PA3JIMUHBIX MECT B PEAKIIIOHHOH 30HE.

B koHTekcTe HacTosmeW 3asBKH, KOTAa H300pETeHHe TPUMEHEHO K PEeakluH
NPEeBpAIEHUsT METaHOJa B OJe(UH, MCIONb3yEeMblil TEPMHH «BBIXOJ B IEPECUETE HA YIIIEPOI»
pPaCcCUUTBIBAOT B BUAC MAaCChbl MPOAYKTaA, MOJYUYEHHOIO B €AUHUIY BPEMCHHU, MOACIICHHYIO Ha
Mmaccy nopaun CH, B MoJiekyie MeTaHoza.

Bce MPOLECHTDI, 4aCTHU, COOTHOLICHUSA U T.I1., IPUBECACHHBIC B JAHHOM OIMHNCAHWH, YKa3aHbI
10 Macce, a JaBJieHHe sBJIAeTCS MAaHOMETPUUECKUMH, €CJIU SIBHO HE YKa3aHO HHOE.

B xoHTtekcte HacToslIel 3a8BKU B CIyyae COXPaHEHHUs pa3sMepa peakTopa HEU3MEHHbIM
JKeJlaeMasi TIOBEPXHOCTHAsI CKOPOCTh ra3a JOCTHIaeTcs 3a CUeT NOOABJICHHS MHEPTHOH Cpenbl
(Takoll Kak map W T.JA.), €CIH 3Ta CKOPOCTb HE MOXET OBITh AOCTHTHyTa 3a c4eT MmaciuTtada
nepepaldoTKU ChIpbst O€3 H3MEHEHHs pa3Mepa peakTopa.

B koHTekcre sTOro ommcaHus JroOble ABa WM OoJNiee BapuUaHTAa OCYINECTBIICHHS

u300peTeHus MOryT ObITh OOBEOUHEHBI C (POPMHPOBAHHMEM BapHAHTA OCYINECTBIICHUS, U



NOJIyYEHHBIH BapUaHT NpeAcTaBisieT cOOOH YacTh NMEPBOHAYAJIBHOIO PACKPBHITHUS JTAHHOTO
OTIHMCAHMSI U HAXOIUTCS B Ipeenax 00beMa OXpaHbl H300pETEHUsI.

B opHOM BapmaHTe OCYLIECTBIEHHsS HACTOsIIEe H300pETEeHHE MpearaeT Crocod
peryJIMpoBaHMs IOBEPXHOCTHON CKOPOCTHU rasa B IICEBAOOKUKEHHOM CJIO€, B KOTOPOM TBEp/ble
KaTaJau3aTopbl HCMONB3YIOT B KaueCTBE ICEBJOOXKIDKEHHBIX YacTHUIl WJIM B KadeCTBE 4acTU
NCEBAOOXKIKEHHBIX YaCTHLI, OTIMYAOLIUIICS TEM, YTO U3MEPSIOT NMOBEPXHOCTHYIO CKOPOCTbH
rasa peaxkLOHHOH 30HbI ICEBIO0KUKEHHOTO CJI0s, CPABHUBAS €€ CO CPEeIHEHN MJIOTHOCTBIO P CJIOS
KaTajau3aTopa TBEPAbIX KaTajlu3aTOPOB B PEAKLMOHHONW 30HE IICEBIOOKUKEHHOIO CJIos, U
PEryJUpPYIOT TOBEPXHOCTHYK) CKOPOCTh | Tra3a IO Mepe HEOOXOOMMOCTH TakK, YTOOBI
MOBEPXHOCTHAsI CKOPOCTb |l Ta3a U CPEAHss IUIOTHOCTb P CJIOsI KaTallu3aTopa YIOBJIETBOPSIU
npuBeneHHol Hiwke dopmye (1):

p=0,35613-4,319u2-35,57u+M (I),

rre M o3Hauaer 3alaHHOE 3HA4YE€HUE, NMPEACTaBIIoIee COOOM YMCIOBOE 3HAYEHUE B
npenenax uHrepBana 250-554, npennouturenpHo 300-550, wumum 400-500, umu 450-500,
Hanpumep, 480, 481,8, 482,5, 483, 484,4, 485, 486, 487, 487,5, 487,9, 488, 488,3, 489 munu 490,
Il TIPEZICTaBIIEHA B M/CEK, U P TPEACTABJIEHA B KI/M>.

B onHOM BapuaHTe oCyLiecTBIeHHs Al (PAKTHYECKOH padOThI IICEBAOOKIKEHHOTO CIIOS,
HampuMep, IJs [JaHHOTO KaTalu3aropa M peakTopa IUIOTHOCTb p  CJIOS  ONPEnemstoT
COOTBETCTBYIOLIMM 00pa3oM, TMpHYEeM IKEJaeMyl IOBEPXHOCTHYIO CKOPOCTb | rasa
paccuntbiBatoT B coorBeTcTBUU C opmysoii (I). ITomyyenHoe TakuM 0Opa3oM HHCIOBOE
3HaUEHHE |l HCIOJB3YIOT B KayecTBE IEJIEBOTO 3aJaHHOIO 3HAYEHUs! ISl TMOBEPXHOCTHOMU
CKOPOCTH Ta3a, 4TOObI KOPPEKTUPOBATh (PAKTUIECKYIO PadOUYIO MOBEPXHOCTHYHO CKOPOCTH Tasa.
31ech KOHKPETHBIH CIOCOO PeryJMpOBaHUsI MOBEPXHOCTHOW CKOPOCTH ra3a B COOTBETCTBUU C
LIEJIEBbIM 33/JaHHBIM 3HAYEHHEM OCOOEHHO HE OTPaHUYEH, HANPUMeEp, MyTEM pPEeryJIHpPOBaHUS
CTETEeHH OTKPBITHUS KJIalaHa, peryJHpOBaHUs MOLHOCTH HACOCA UM KOMIIpECcopa U T.I1.

ITpu pabore MCEeBIOOKIKEHHOTO CJIOSI KaK TOBEPXHOCTHAsT CKOPOCTb L ras3a, TaK H
CpeIHsisl TUIOTHOCTD P CJIOS KaTaJIU3aTopa MOTyT KosiebaThesi BO BpeMeHH. Hanpumep, cpenHio
IUIOTHOCTh P CJIOS KaTaJU3aTopa, MCIOIb3yEeMy B H300PETEHUH, PACCUUTHIBAIOT KaK OOIIYIO
Maccy KaTajJH3aTOpOB B PEAKLIMOHHON 30HE, MOAENEHHY Ha 0O0BEM PEaKLMOHHOW 30HBI, TOTTA
KaK M3BECTHO, YTO IO Mepe padoThl NICEBIOOKIKEHHOTO CJIOS 00IIee KOJUIECTBO KaTaln3aTopa
B PEakLMOHHON 30HE MOXKET MajaTh, BbI3bIBAs B pe3yJibTaTe CHIDKeHue p. B apyrom mpumepe
MIOBEPXHOCTHASI CKOPOCTH |1 ra3a MOXKET MEHSATHCS M3-3a HECTAOMJIBHOCTH TIOAAYH H JP.

COOTBETCTBEHHO, Ui JAHHOTO 3aJaHHOTO 3Ha4YeHWss M konebaHus p WK | MOTYT
NPUBOJIUTH K YACTHBIM HACTPOWKAM IICEBIOOKMKEHHOTO CJIOSI, YTOOBI YAOBIETBOPAThH (hopMyie
(D). be3 orpannueHus1 KaKOW-11OO U3BECTHOM TEOPHEH MOJIararoT, 4To NMpu (GpakTudeckoi padore
NICEBAOOXKIKEHHOTO CJIOsI TOJIE3HO 3a7aBaTh KOHTPONIbHOE 3HaueHue M’, KOTOpoe JIEKUT B
npeaesax MHTepBajia peryJupoBaHus 3aJaHHOTO 3HaueHuss M, KoTopoe, HanpuMep, HaXOAUTCSI B
npenenax uarepsaia 5%, npeanoururensao +2%, win £1%, unu +£0,5% oT 3a1aHHOTO 3HAYEHUS
M, HO HeoOs13aTeNbHO AOJDKHO OBITh CHMMETPUYHO PACIIONIOKEHO 10 OTHOIIEHHIO B 3aJaHHOMY

3HayeHuro. Hanpumep, nna 3agaHHoro 3HaueHuss M 487 uHTepBan peryjavMpoOBaHHUs MOXKET



cocTaisATh, Hanpumep, 480-495, Hanpumep, 482-490, 485-492, 486-489 u 1.m. Takum oOpazom,
IUTA 3aJAHHOTO 3HaueHnst M HeT HeoOXOIMMOCTH HEMEIJIEHHO KOPPEKTHPOBATh TIOBEPXHOCTHY IO
CKOpPOCTh |l ra3a, MOKa MOXKET CYyIIeCTBOBATb KOHTPOJbHOE 3HaueHue M’, Haxozsieecs: B
npenenax HWHTEpBaJa PEryJHPOBAaHUS 33JaHHOTO 3HAa4eHUss M, KOTOpO€ TIO3BOJISAET
MOBEPXHOCTHOW CKOPOCTH W Ta3a W IUIOTHOCTU p ciosi cooTBercTBoBatTh (hopmyne (I). Korma
OTCYTCTBYET Kakoe-TMOO KOHTPOJbHOE 3HadeHne M’ B HMHTEpBaje PEryJHpOBaHUS 3aJaHHOTO
3HaueHHst M, KOTOPOE MOXKET MO3BOJIUTh MOBEPXHOCTHONW CKOPOCTH W ra3a U IJIOTHOCTH P CJIOS
ynosneTBopsATh popmyine (I), 3aganHoe 3HaueHue M BBOAAT B (OPMYyJy, COOTBETCTBYIOIIEE
pacueTHOe 3HAa4YeHHE IOBEPXHOCTHOM CKOPOCTH |I ra3a pacCUUTBIBAIOT B COOTBETCTBUH C
IUIOTHOCTBIO P CJIOS HAa JAHHBI MOMEHT, a MOBEPXHOCTHYIO CKOPOCTh ra3a KOPPEKTHPYIOT B
COOTBETCTBUH C PACCUMTAHHBIM 3HAUECHHEM.

be3 orpanuuenuss kakoH-TMOO W3BECTHOW TEOpHEH IMOJIAral0T, YTO pa3MelleHHe
KOMITIOHEHTOB Teperopoaku (1) B peakMoOHHON 30HE NCEeBIOOXKIDKEHHOTO CJI0si CIIOCOOCTBYET
IOOCTHXKEHHUIO PEryJIMPOBAHUS TaK, YTOOBI MOBEPXHOCTHASI CKOPOCTh |1 Ia3a M INIOTHOCTD P CIIOS
Mornu  yaoBieTBopATh ¢opmyne (I). B pasHbIX BapuaHTax YHCIO CJIOEB KOMIIOHEHTOB
neperopoaku (1) B KaXXIOM Cilydae HE3aBHCHMO paBHO m, NMPHYEM M HMeeT 3Ha4YeHUe,
Bappupytomeecs mexay 1 u 10.

Jlnsa peakTopa, MMEIOLIEr0 M CJIOEB KOMIIOHEHTOB meperoponku (1), xaxnblil cioit
KOMIIOHEHTOB neperopoaku (1) obo3HavaroT ¢ momouibio Bi, j=1-m. PaccrosiHne mexay aBymst
COCeHUMH KOMIOHeHTamu neperopoaku B u B, o6osnauaroT kak Hj, rne paccTosHue Mexay
CaMbIM HIDKHHUM KOMIIOHEHTOM neperoponku B (1) u pacnpenenureneM METaHOIBHOTO ChIPbs
(pacmpenenuTeNbHOM TUIUTOM ) onpenessitoT kak Hy, Torma oTHomeHue H; k BbICOTE peakiimOHHOMN
3onbl cocrasisieT 0,1-0,4, nanpumep, 0,2-0,3, nanpumep, 0,25, npu 3TOM Kaxaoe u3 Apyrux H;
He3aBucuMo coctasiseT 0,2-1 ot nuamerpa D peakIMOHHON 30HBI NICEBOOKUKEHHOTO ciosi. B
ONHOM BapuaHTe Kaxnoe H; 3a wuckmouenunem H;, onuHakoBbl. B ogHOM BapuaHre
OCYILECTBJICHUS] PEAKIIMOHHAsI 30Ha C TICEBIOOKMKEHHBIM CJIOEM MPEANOYTUTENIbHO HUMEET
KPYIJIOE WM TIO CYINECTBY KPYIJIOE MOIMEpeYyHOoe cedeHue. B OHOM BapuaHTe ABa COCEIHHX
KOMIIOHeHTa neperopoaku Bj (1) pacnonokeHsl B IIaXMaTHOM MOPsIKE MM YJIOKEHbl OJMH Ha
apyroii. Komnonent neperoponku Bj (1) comepxur MHOxkecTBO peOepHbIXx miacTuH (7), a
pacnojioxeHue pedepHbIX miacTuH (7) mpeacTasiisieT coO0 OTHO PACTIOIOKEHHE U3 PATUATHBHOTO
pacrionoskenust (A), cnimpanbHoro pacnonokenusi (B1-B2) u nenppurnoro pacnonoxkenust (C1-
C3). PacnonokeHue MHOXKecTBa peOepHbIX IUACTUH (7) KaXIOro cJiosi KOMIIOHEHTOB
neperopoaku B; (1) sBnsieTca onuHakoBbIM UK pasHbM. Korna komnonent neperopoaku Bj (1)
NPOEHHPYIOT Ha MOMEPEYHOE CEUSHHE PEAKLIMOHHOM 30HBI TICEBIOOKMKEHHOTO CJIOS, TUIOMIAIb
MOTNEPEYHOI0 CEUCHMs], HE3aHSITOr0o MPOCLHUPYEMON IJIomanpto, cocrarisier ot 70 mo 95%
IUIOINAAN TIOTIEPEYHOTIO CEYEHMS] PEaKLMOHHOW 30HBbI TCEBIOOXKIDKEHHOro cios. PaccrosiHue
MeXKy CaMbIM BHEIIHUM KpaeM, oOpa3oBaHHbIM J1000i neperopoaxoil B (1) u noBepxHOCTHIO
cTeHKkU (2) HNUIMHApPA PEaKIMOHHON 30HBI MCEBIOOKUKEHHOIO CJIOs, paBHO hi; M B pa3HBbIX
BapHaHTax ocyuiecTBieHus: h; HezaBucumo umeer 3HadeHue ot 0,005 mo 0,05 ot mmamerpa D

peaKHHOHHOfI 30HBI IICCBAOOKMKXCHHOTO CJIOA. To €CTh, JIMHUA COCAUHCHHA CaAMBbIX BHCHIHHX
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KpaeB BCEX KOMIIOHEHTOB meperopoaxu B; (1) obpasyer npoduib, nMeromuil rufipaBinydecKuii
muametp (D-2xh;); u korma peakmoHHast 30Ha € MCEBIOOKMKEHHBIM CJIOEM MPEATIOYTUTENEHO
UMEET KPYTJIOe MONEPEYHOE CEUEHHE, CaMblii BHEIIHMM KPall BCEX KOMIIOHEHTOB neperopoaxu B,
(1) obpaszyer npoduib, nmerommii Kpyriyro Gopmy ¢ auamerpom (D-2xhy).

B opHoMm BapuanTe ocyiiecTBieHus, nmokazanHoM Ha OUI. 2 u OUI. 3A u 3B
KOMIIOHEHThI neperopoaku B; (1) B panuanbHOM pacrnojokeHud (A) MIM CHMPaTbHOM
pacnionoxkennn (B1-B2) conepskar pebepuble miuactunsl (7) U ycraHOBOUHBIE KonbLa R; (6). B
OJTHOM BapHaHTe YCTAHOBOUYHBIE KOJbIA R; (6) pacnonokeHbl KOAKCHAIBHO; peOepHbIe MIIaCTUHBI
(7) coemuHeHBI € YCTAaHOBOUHBIMH KosbLamMu R; (6) u paBHOMEpHO pacmpeneseHbl I10
HaIpPAaBJIEHUIO OKPY>KHOCTHU, IPUYEM:

(a) B K&)XIOM BapHaHTE OCYIIECTBIEHHs YUCIIO YCTAHOBOYHBIX Kouell R; (6) HezaBucumo
paBHO N, n THpeAcTaBisieT coOol 3HadeHue, Bapbupyromeecs Mexxay 1 u 10, xaxabiid cioi
yCTaHOBOYHBIX koJjel (6) obo3HauaroT ¢ nomoubio R, u i=ot 1 1o n, rae R, o3nauaer camoe
BHYTpPEHHEE B PaJlajIbHOM HAIPaBJICHUU yCTAHOBOYHOE KOJBLO, U R, 0O3HaUaeT camoe BHEIIHEee
B paAuaJbHOM HANpaBIE€HUU YCTAaHOBOYHOE KOJBLIO, N YCTaHOBOYHBIX Kosel R; gpendar
PEAKLMOHHYI0 30HY ICEBIOOXIKEHHOTO CJIOS Ha Nt1 KONBLEBBIX CIOEB peOepHBIX IUIACTHH,
KOTOpbIE KOAKCHAJbHbI B PaJUabHOM HAINPABICHUH, Ka)KOABI KOJIBIIEBOH CION pedepHBIX
TJIaCTHH 0003HAYAIOT C MoMomIbIo Ly, 1 g=ot 1 1o (n+1), rae L, npexncrapser coboit koabLeBoH
clol peGepHBIX IUIACTHH HA CaMOW BHYTPEHHEH CTOpOHE B PagvajbHOM HampasiieHHd, U L.
npeAcTaBisieT COOOH KONbLEBOH CloW pebepHbIX IUIACTHMH Ha CaMOW BHEIIHEH CTOPOHE B
panuagbHOM HalpaBJIEHUH, U

(b) umcno pebepHbix miactuH (7) KaKIOro ciiosi peOepHbIX MJIACTHH PABHO P, YHCIIO
peOepHbIX riacTuH (7) B g-OM KOJIBLIEBOM CJIoe peOepHbIX MIacThH L, paBHO py, U HHTEpBAT AJIs
pg cocTasisier (3-10)xg.

B onHOM BapuaHTe OCYyLIECTBJIEHMS] KOMIIOHEHTH meperoponaku B; (1) B paamanbHOM
pacronokenun (A) win cnmpanbHOM pacnojioxkenun (B1-B2) He BKIHOYAIOT yCTAaHOBOUHOE
KOJIb110. B 3TOM BapuanTe uncio pedepHbix miactuH (7) cocrasnser ot 3 1o 10.

B opgHOM BapumaHTe OCyLIeCTBJIEHUs, MOka3aHHOM Ha OUI. 2, BCe KOMIIOHEHTHI
neperopoaxu B; (1) nmeroT onuHakoBoe paauanbHOe pacronoxkenue (A) ajis JaHHOTO PeakTopa.

B onHoMm BapuaHTe ocyiuecTBieHus, nokazanHoM Ha OUI. 3A wu 3B, yron mexay
KacaTeJbHOW K BHEINHeHW KpuBU3HEe pebepHOl miuactunbl (7) koMnoHeHTa neperopoaku (1) B
cnupanbHOM pacnonoxkennd (B1-B2) u nHampaBneHnmeMm paamyca paBeH O, M 3TOT Yrod o
coctasnser oT 10 o 80°. Korna komnoneHT neperopozaku B; (1) BkirouaeT ycTaHOBOUHOE KOJIBLIO
R; (6), g-b1ii pebepHbIl KONBLEBOHW CJIOH KOMIOHeHTa mneperoponku (1) B crompanbHOM
pacnionokennn (B1-B2) u peGepras mactuna (7) (g+1)-oro pedepHOro KOJbIEBOrO CIIOSI MOTYT
OBITh PACHOJOXKEHbl B OJHOM HANPABICHWW WIM B TPOTUBOIOJIOKHBIX HANpPABJICHUSX, I
pacmojoKeHHe B OJHOM HaIpaBJIEHUU WJIHM B TPOTHUBOIOJOXKHBIX HAMpaBIEHUSX O3HAdaeT
HANpPABJICHHYI0 [0 YacOBOHW CTpejke (IIPaBOCTOPOHHIOK) WJM MPOTHB YacOBOH CTPENKH
(JIEBOCTOPOHHIOKO ) CIIHUPaJIb, COOTBETCTBEHHO, KaK BUIHO Ha BUZE CBEPXY pedepHbIX miacTuH (7).

IIpennoururensHo B onHOM BapuaHTte, mokazanHoM Ha PUI. 3A u 3B, BCe KOMIIOHEHTHI
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neperopoaku B; (1) pacrosnoeHbl B OTHOM U TOM K€ CIIUPabHOM pacnonoxenuu (B1-B2) mns
TaHHOTO PEaKTopa.

B onHom BapuaHTe ocyuecTBiieHus, mnokazaHHoM Ha @OUI. 4A-4C, KOMIIOHEHTBI
neperopoaku B; (1) B nenapurHom pacnonoxenun (C1-C3) umeror pebepHble miacTunel (7),
COCTOSILIINE M3 MHOXKECTBA OCHOBHBIX peOEpHBIX IUIACTHUH (4) U MHOXECTBA BCIIOMOTaTEIbHBIX
pebepubix mractuH (5). B pasHbIX BapuaHTax 4YHUCIO OCHOBHBIX peOEpHBIX IUIACTHH (4)
He3aBucHMO paBHO k, mpuueMm k mmeer 3HaueHus 2-8. OcHOBHbIE pebepHble IUIACTUHBI (4) U
BCIIOMOTaTeNIbHbIe peOepHbIe TUIACTHHBI (5) PacmoIOKeHbI NEPIIEHANKYIIPHO KPECT-HA-KPECT U
UMEIOT IEHIPUTHYIO KOHQUTrypauuio. B pa3HbIX BapuaHTax YUCIIO BCIIOMOTATEIbHBIX PEOEPHBIX
IJIaCTUH (5) Ha KaXKIOM KOMIIOHEHTe neperopoaku B (1) He3aBUCHMO PaBHO (|, IPHYEM (| UMEET
3HaueHuss 10-40. Yucno OCHOBHBIX peOepHBbIX IUIACTHH (4) Ha MOOBIX JBYX KOMIIOHEHTaX
neperopoaku B; (1) onunakosoe unu pasHoe. B 01HOM BapuaHTe YMCIO OCHOBHBIX PEOEPHBIX
n1acTuH (4) Ha Kak10M KoMIoHeHTe neperoponaku B; (1) onunakosoe. Yucio BCHOMOraTeIbHbIX
pebepHbIx iacTHH (5) Ha JHOOBIX ABYX OCHOBHBIX peOepHBIX IUIACTHHAX (4) OAMHAKOBOE WU
pasHoe.

B onnom BapuanTe ocylecTBieHus, noka3aHHOM Ha @UI'. 4A, KOMIIOHEHT NeperopoaKu
B; (1) B nengputHOM pacnonoxeHuu umeeT Tun I nenapurnoro pacnonoxenus (C1), KoTopsiit
o3HavaeT Tun 1 nenaputHoro pacnojnoxenus (C1), rae ABe U3 MHOXKECTBA OCHOBHBIX peOepHBIX
wiactuH (4), npuuem kaxpas umeer mmHy (D-2xh;), mepneHOuKyIApHBI IPyr APYry |
Ha3bIBAIOTCS TEPBBIM OCHOBHBIM pPEOpPOM M  TEPIEHAMKYJSIPHBIM OCHOBHBIM pebpom,
COOTBETCTBEHHO. J[pyrumMu CIOBaMH, KOT/Ia JIMHUSI COSTUHEHUsI CAMOTO BHEITHErO OOKOBOTO Kpast
KOMIIOHEHTOB neperopoaku B; (1) obpasyer kpyr (uiu mo CymecTBy Kpyr), JUIMHA MEPBOroO
OCHOBHOTO pe0pa U JJIMHA TIePIISHIUKYJIIPHOTO OCHOBHOTO pedpa Kax/1asi paBHbI AUAMETPY KpyTa
(WM Mo CyILecTBY Kpyra), oOpa3oBaHHOTO JIMHUEH coenuHeHus. JIpyrue OCHOBHbIE peOepHbIe
IUTACTHHBI (4) MHOXKECTBA OCHOBHBIX pPeOEepHBIX IIACTUH (4) pachoJOKeHbl MapalIesIbHO
NIEPBOMY OCHOBHOMY peOpy, SIBJSIFOTCS HENMPEPBIBHBIMU B MPOAOIBHOM HAIPABICHHH KaKIOTO
OCHOBHOTO pedpa 1 UMEIOT OTMHAKOBBII HHTEpBaJT hy. MHOKECTBO BCIOMOTATEJIbHBIX PEOEPHBIX
miactuH (5) Ha KaxaoH OCHOBHOH peOepHON muacTuHe (4) pacloiONKeHbl MapasijieIbHO C
OJIMHAKOBBIM MHTEPBAJIOM hy, M Kakaast U3 BCTIOMOTATEIbHBIX PEOEPHBIX TUIACTHH MPOXOIUT B
NPOZIOJIbHOM HAIPABICHUH 1O MOJIOKEHHs ¢ pacctosiHueM hy (hp>0, Ha purype He mokazaHo) ot
OCHOBHOH peOepHOH TIUIaCTHHBI BHYTPH MPOCTPAHCTBA, OINPENEIIeMOr0 OIHOW OCHOBHOH
peOepHO MIacTUHONW W JBYMSI COCEIHHMH OCHOBHBIMH PEOEPHBIMH IUIACTUHAMM, WJIH IS
BHEIIIHErO OCHOBHOTO pedpa Kakaasi U3 MHOXKECTBA BCIIOMOTaTEIbHBIX peOepHBIX IIacTHH (5) Ha
HEM MPOXOIUT B MPOJOJIBbHOM HANPaBJICHUH MEKAY JTHHUEH COSAMHEHUs OT OJHON U3 COCEIHHUX
OCHOBHBIX PeOEpHBIX IUTACTHH A0 JIMHIUH COSAMHEHHUS CAMOTO BHEITHETO Kpasi BCEX KOMIIOHEHTOB
neperopoaku B; (1). Ilapa (aBe) BcoMoraTeNbHbIX PeOEPHBbIX MJIACTUH HA NMEPBOM OCHOBHOM
pedpe, OmmkaiimeM K NepreHINKYJIIPHOMY OCHOBHOMY pedpy, paciojIokKeHa ¢ IPOMEKYTKOM OT
MEPIeHIUKYJIIPHOTO OCHOBHOTO pedpa Ha paccTosiHUH hy, 1 mapa (4 B CyMMe) BCIIOMOTaTeIbHBIX
peOepHbIX TUIACTHH Ha KaXIAOH M3 JIByX OCHOBHBIX PEOEPHBIX IUIACTHH, COCEIHUX C MEPBBIM

OCHOBHBIM peOpoM, OmmkaliiinM K MepreHIUKYJSIPHOMY OCHOBHOMY peOpy, pacrojioskeHa C
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INPOMEKYTKOM OT MEepPIEHANKYJSIPHOTO OCHOBHOTrO pedpa Ha paccrossHuu 1/2h,. B ogHOM
BapHUaHTE OCYLIECTBJICHHS] BCIIOMOTaTeNbHbIE peOepHbIe MIACTUHBI (5) Ha BYX WHTEPBAJIbHBIX
OCHOBHBIX peOepHBbIX TacTHHaxX (4) BBIPOBHEHbI (IO MPSIMOH JUHUM) B TPOJOJIBHOM
HanpaBJIeHUH. B KOHTEKCTe HACTOSIIEro M300peTeHUs] KMHTEPBAIBHOE» B3aMMOPACIIOIOKEHNE
peOepHBIX MIACTUH O3HAYAET, YTO UMEETCs TOJNBKO OfHA Jpyras pebepHas IIIaCTHHA TAKOTo JKe
TUTIA U B TAKOM YK€ PACTIOJNIOKEHUU MEKAY ABYMs 3a]1€HICTBOBAHHBIMH PeOEPHBIMH IIACTUHAMIL,
Harpumep, kak nokaszaHo Ha ®UI". 4A, nBe u3 3 coceAHUX MapaJIeNIbHBIX OCHOBHBIX PeOEPHBIX
IUIACTHH, PpA3JeNIeHHbIX CPEOHUM OCHOBHBIM peOpoM, Ha3bIBAIOTCS «HMHTEPBAJIbHBIMID
OCHOBHBIMH peOEpHBIMU IUIACTUHAMH. [IpOMEXYTOK B NPOJOJBHOM HAIPABJIEHUH MEXKIY
KaXXJIbIMH JIBYMsI COCETHIMH BCIIOMOTaTENIbHBIMU peOepHBIMH TIACTHHAMH (5) Ha HHTEPBAJIbHBIX
OCHOBHBIX peOepHBIX IIaCTUHAX (4) Ha3bIBAIOT MEKKOHILIEBBIM PACCTOSIHUEM hj, U Kakable JBe
COCEeIHUE BCIOMOTaTejbHble peOepHble IUTACTUHBI (5) HMMEIOT OJMHAKOBOE MEKKOHLIEBOE
paccrosinue h;, koTopoe B kaxxaoM ciydae HezaBucumo coctasisier (0,01-0,2) or (D-2xh)/k.
COOTBETCTBEHHO, KOTIa HCHOJb3YIOT OCHOBHYIO peOepHyo miacTuny (4) mupunoi 1, hs=2hg+1.
IIpeanoyrurenbHO B OHOM BapuaHTe, okazaHHoM Ha OUI'. 4A, Bce KOMIIOHEHTHI IEPErOPOAKU
B; (1) umeroT oxuHAaKOBLIN THN I I€HAPUTHOTO pacnosokeHus 1y naHHoro peakropa (C1).

B onnom BapuaHTe ocymecTBieHus, nokasanHoMm Ha ®UI'. 4B u 4C, xomnonenT B B
JISHIPUTHOM pacrnoyiokeHnu umeer tun I nennputHoro pacnonoxkenust (C2-C3), roe tum 11
nernputHoro pacnonokenusi (C2-C3) o3Hauyaer, 4TO OCHOBHbIE peOepHble IIACTUHBI (4)
KOMITOHEHTa Teperopoaku (1) pacnosiokeHsl KpecT-Ha-KpecT U PAaBHOMEPHO PACIpeesieHbl 10
HATPABJICHUIO OKPYJKHOCTH, a JJIMHA KaXIOro OCHOBHOro pebpa paBHa D-2xh;. UYwucno
BCIIOMOTATENIbHBIX PeOepHbIX IUIACTHH (5) Ha KaKIOW M3 OCHOBHBIX pedepHbIX miacTuH (4)
onuHakoBoe. BcmomoratenbHble pedepHble TUIACTHHBI (5) Ha KaKAOW OCHOBHOW pebepHOH
acTHHe (4) pacmoJIoKEeHbI MaPAIISTBbHO APYT APYTY M UMEIOT OAMHAKOBBIA MPOMEKYTOK hs.
Jluaus coenuHeHMs, OOpa3OBaHHAsS CAaMbIM BHEIIHUM OOKOBBIM KpaeM BCIIOMOTATEIbHBIX
pebepHbIX TIaCTHH (5) Ha KasKI0W OCHOBHOM pebepHoit racTuHe (4) U caMOil BHEIIIHEW CTOPOHOU
OCHOBHOTO pebpa, oOpasyeT CeKTOpHyr obnacth. sl OOHOrO W TOrO K€ KOMIIOHEHTA
neperopoaku B; (1) obnactu B popme cexropa, 0Opa3oBaHHbIE BCIIOMOraTeNbHBIMU PEOEPHBIMU
TutacTHHAMU (5) Ha KakIoH OCHOBHOU pebepHOil utacTiHe (4), UMEIOT OTMHAKOBBIH MPOMEKYTOK
he

BapuaHTe, nokazanHoM Ha OUI'. 4B u 4C, Bce koMmnoHeHThl meperopoaku B; (1) umeror

, KOTOpPBII B K&KAOM Cilydae He3aBUCUMO coctaisier 0,5-3 h;. IlpeamouTurensHO B OOHOM
onuHakoBbIil Tur 11 neanpurHoro pacrnonoxenus (C2-C3) mis naHHOTO peakTopa.

be3 orpanndeHuns KakoW-1uOO M3BECTHOW TEOPHEH B OMHOM BapHAHTE OCYINECTBIICHHS
TIOJIarar0T, YTO MHOXKECTBO KOMIIOHEHTOB mneperopoaku B; (1) moxer HaxonauThbess B Gopme
KOMOMHAIIMM HECKOJbKUX pACIIONIOKEHHH W3 YHCIAa PagualibHOrO pacrojiokeHus (A),
cnirpanbHOro pacnonoxkenus (B1-B2) u neaapurHoro pacnonoxenus (C1-C3).

B onHoMm BapmaHTe ocyecTBiieHHs, noka3aHHoM Ha ®UI. 5, pebGepnas miactuna (7)
HaxonuTcst B Jr0OoH ¢opme u3 uucna zw-popmel (D1-D4), mepesepuyToit V-dopmer (DS),
HAKJIOHHOH miactuH4aToi ¢opmel (D6) u nyroobpasnoii Gpopmsr (D7). PeGepras mnactuna (7)

cHabxeHa HeOonbmumu otepcTrsiMu (10); u Hebombime orBepetus (10) umerot modyro hopmy
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U3 KpyTra, 3JUIAIICA, TIPSIMOYTOJIbHUKA, TPEYTOJbHUKA, MHOTOYTOJIbHHKA 1 T.11. PebepHast ruiacTuHa
(6) B m-popme (D1-D4) Briarouaer OOKOBYIO CTOPOHY peOepHOit macTuHbl (9) U BEPXHIOK 4acTh
pebepHoit mactune! (8). B oqHOM BapHaHTe pacroNOKEHHUE U CTENEHb OTKPBITHA HEOOIBIINX
OTBEPCTUH M T.N. OCOOEHHO HE OTPAHUYEHBI, MIOKA OHH YJOBJIETBOPSIOT BBIIIEYIIOMSHYTHIM U
ONUCAHHBIM TI0371HEE Pa3HbIM TPeOOBAaHHUSAM IO OTHOLIEHHIO K pedepHoit mmacture (7) u
KOMITOHEHTy mneperopoaku B; (1), u, B 4aCTHOCTH, HampHMep, TaKUM, YTO, KOTa KOMIIOHEHT
neperopoaku B;j (1) mnpoemupyroT Ha TONEPEYHOE CEUYEHME PEAKLMOHHOW  30HEI
TNICEBIOOKIDKEHHOTO CJIOSI, TUIOINAb ITONEPEUHOrO CEYEHHUS, HE3aHATOrO MPOEKLUeH, COCTaBIAeT
ot 70 10 95% noiaayu NonepeyHoro CeUeHUsl PeakMOHHON 30HbI IICEBIO0KUKEHHOTO CJIOSI.

Kaxk nokazano na ®UI'. 5, m-oOpa3nas pebepnas miactuna (7) B Gopme D1 npencrasnsier
co0oi1 pedpo, MMerolee BIMYKIYI0 BBEPX AyrooOpa3Hyr0 BEPXHIOK 4acThb (8) u ayroodpasHbie
OokoBble cTOpOHBI (9); m-o0pa3Has pebepHas muactuHa (7) B popme D2 mpencrasnsier coboit
pedpo, uMeroIee MIOCKYI0 BEPXHIOK YacTh (8) U ayrooOpasHbie OOKOBBIE CTOPOHBI (9); 7-
obpasnas pebGepHas mactuHa (7) B popme D3 npencrasisier coboii pedbpo, HMeroLee BbIMmy KTy O
BBEPX AyrooOpasHyl0 BepxHIOK 4acTh (8) u 1uiockue OGokoBble CTOpPOHBI (9), M m-oOpasHas
pebepHas miactuna (7) B popme D4 mpencrasinsier coboit pebpo, uMeroliee MmIOCKyK BEPXHIOK
yacTb (8) u mnockue OokoBbie cTOpoHbI (9). Uto kacaercs ®UI. 5, To B ciyyae m-00pasHBIX
pebepubix iactu (7) B popmax D1 u D2 nyrooOpa3nast 00KOBasi CTOPOHBI SIBJISIETCS] K BOTHY TO»
OTHOCHUTEJIBHO BHYTPEHHErO IPOCTPAHCTBA 3aMKHYTOH (urypel, oOpa30oBaHHOH MpoeKIueit
(OpMBI, SIBIISFOLIENHCS OPTOrOHAJIBHOMN MpoeKLuei T-o0pa3Ho pebepHol maacTuHbl (7) Ha ATUHY
pebpa, 1 KOHLEBBIMU COEUHSIOIINM JIMHUSIM OOKOBBIX CTOPOH.

B onmHom BapmanTe, mokazanHoM Ha ®UI. 5, mmpuna | peGepHoii mmactunbr (7)
coctasisiet (0,2-0,9) ot (D-2xh;)/(p nnu q), a BicoTa & pebepHoii mnactunsl (7) cocrasisier (0, 1-
0,6) wupunel | pebGepHoli maactunsbl (7), rne mupuHa | pedepHoit mactunbl (7) OTHOCUTCS K
muprHe pedpa, MPOoepyeMoro B MONEPEYHOM CEUEHUH PeakTopa, Korna pedpo yCTaHOBJIEHO B
peakTope; U BbicoTa O pedepHOl muacThHbI (7) OTHOCUTCS K BbICOTE pedpa, MPOeLupyeMoro B
OCEBOM HAIPAaBJICHUH PEAKTOPa, Koraa pedpo YCTaHOBJIIEHO B PEAKTOPE.

B onHoM BapuwaHTe OCylnecTBIieHUs mupuHA 1; BepxHeil yactu pebpa (8) pebepHoii
wiactuebl (6) B m-¢popme (D1-D4) cocrasnsier (0,1-0,5) mupunst 1 pebepHoii mactuner (7),
BBICOTA O; BepxHel vactu pedpa (8) pebepHoii mnactunsl (6) B t-¢popme (D1 u D3) cocrasuser
(0,05-0,3) BeIcoTHI § pedepHbIx TuactuH (7); rae mmpuHa l; BepxHel yactu pedpa (8) orHocHUTCS
K IIUpHHE BepxHeH JacT pedpa (8), mpoennpyemMoro B MOMEPEUHOM CEUYEHUH PEaKTopa, KOrna
peOpo YCTaHOBJIEHO B PEAKTOPE; M BHICOTAa O; BEpXHEHW 4acTu pedpa (8) OTHOCHUTCS K BBICOTE
BepxHel vactu pedpa (8), mpoennpyemMoro B OCEBOM HAINpPaBIEHHH peakTopa, Korma pedpo
YCTaHOBJIEHO B PEAKTOpE.

B oxgHOM BapuaHTe OCyIIECTBICHHsS] KOMIIOHEHT nieperopoaku (1) umeer yroa ot -25 1o
60°

MOMNEPECIHOTO CCUCHUA peaKHHOHHOﬁ 30HBI IICEBAOOKMUKEHHOI'O CJIOA.

npeanodTuTenbHo oT -20 no 50°, Gonee mpeamnouTuTensHO OT -15 1o 40°, OTHOCHTENBHO

2

Hzobperenne Takke mpeasiaraeT crocod MONy4eHUs] HU3IIUX OJIe(pUHOB, BKIFOYAOIIHI

CTaAU0 KOHTAKTUPOBAHUSA OKCUTCHATHOI'O ChIPbA C KATAJIU3aTOpaMU HAa OCHOBE MOJICKYJIAPHOIO
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CHUTa B PEAKLUHOHHOW 30HE IICEBJOOXKIKEHHOTO CIIOs ¢ O0pa3oBaHHEM NPOAYKTA HHU3LINX
onepuHOB Tpu 3(PPEKTUBHBIX YCIOBUSX, OTIMYAIOIIUNACS TEM, YTO B PEAKUHMOHHOW 30HE
NICEBIOOKIDKEHHOTO CJIOSl MOBEPXHOCTHAS CKOPOCTh W Ta3a M CPEeAHsAs IUIOTHOCTb P CJIOS
KaTajanu3aTopa HaCTPOEHBI TaK, YTOOBI OHH yAOBJIETBOPSIIN NMpUBeAeHHON HInke (hopmyte (I):

p=0,3561°-4,319u2-35,57u+M (),

rae M=250-554, npeanourutenbHo 300-550, wnmm 400-500, nwanpumep, 487,9; u
IPEeNCTaBICHA B M/CEK, U P TPEACTABIEHA B KI/M>; HITH

KOTZla TIOBEPXHOCTHAsI CKOPOCTh |l Ta3a M CPENHss IUIOTHOCTH P CJIOS KaTalu3aTopa He
yaosneTBopsitoT ¢Gopmyse (1), MOBEPXHOCTHYIO CKOPOCTh ra3a KOPPEKTHUPYIOT C IOMOIIBIO
crioco0a B COOTBETCTBUU C aCTEKTOM 1 MM JIFOOBIM APYTUM acleKTOM H300pETEeHHs TaK, YTOObI
NPUBECTH TOBEPXHOCTHYIO CKOPOCTb [L Ta3a U CPEJHIOK IUIOTHOCTb P CJIOS KaTajuszaTopa K
coorBercTBUIO (popmyte (I).

IIpumepnl

IIpumep 1

Hcnonp3yroT peakTop ¢ NCeBAOOKUKEHHBIM CIIOEM, BKJIIOYAIOIIUN PEAKLIMOHHYIO 30HY C
TNICEBJIOOXKIKEHHBIM CJIOEM C TBEPABIMH KaTaJIN3aTOPAMU B KAYECTBE MCEBA00KIKEHHBIX YACTHI,
HIDKHSISL YaCTh PEaKIMOHHON 30HbI cHaOeHa jinHuel noxauu (11) 1 miacTHHOM pacnpeneneHust
cbIpbs (12), a peakLMOHHAst 30HA MCEBIOOKIKEHHOTO CJIOSl B PEaKTOpe CHaOXKEeHA MHO)KECTBOM
xomroHeHTo neperopoaku B; (1), rne j=5. Kommnonentel neperopoaku (1) 3akpemsieHsl B
pPEaKIMOHHON O0JacTH C TMOMOIIBID KPOHIITEWHOB (3); COCeNHME J1Ba CJIOSI KOMITIOHEHTOB
neperopoaku B; (1) pacrmonoxkeHbl B IIaXMaTHOM IIOPSJKE; PACCTOSHUE MEXKIy CJOSMU
KOMIOHeHTOB neperopoaku (1) pasuo Hj, u camelii HuxHUI KOMIOHEHT neperopoaku B (1)
PACTIONIOKEH B MOJIOKEHUH C MPOMEKYTKOM OT TUIACTHHBI PACTIPENETICHUSI METAHOIBHOTO ChIPbS
Ha paccrosHud H,. Komnonent neperopoaku B; (1) BKIIOYaeT MHOXKECTBO PeOEPHBIX MIACTUH
(7), mpudyem pebepHble mIacTuHBl (7) HAXONATCS B pPagualibHOM pacrnojoxeHuu (A), u
pacrnosoKeH’e MHOKECTBA PeOepHbIX MIACTHH (7) KaA0ro CJ10s KOMIIOHEHTOB neperopoaku B;
(1) onunaxosoe. Komnonentsl neperopozaku B; (1) B paauanbHOM pacnosioskeHun (A) BKIOYAOT
peOepHble macTuHbl (7) 1 yCTaHOBOYHBIE KoybLa R; (0); mpu 3TOM ycTaHOBOYHBIE KOJIbIIa R; (6)
pa3MelneHbl KoakCHabHO. PebepHble macTuHbl (7) COSOMHEHBI ¢ YCTAHOBOYHBIME KOJIbIIAMU R;
(6) 1 paBHOMEPHO pacHpenesieHbI IO HAPABJICHUIO OKPY KHOCTH, TIPUYEM YHCJIO YCTAHOBOYHBIX
kosrert R; (6) paBHO 1, n paBHO 3, U KaXKABIH CJIOH yCTAHOBOYHBIX KoJjel (6) 0003HaueH ¢ TOMOIIBIO
1, 1=1-n, rae Ry 03Ha4aeT camoe BHYTPEHHEE B PaJHAIbHOM HATIPABJIEHUH YCTAHOBOYHOE KOJIBLIO,
a Rn nmpencrasnsier co0oli camMoe BHEIIHEE B PaJHaIbHOM HAIPAaBJIEHUH YCTAHOBOYHOE KOJIBIIO.
N ycraHOBOYHBIX Konel] R; NenaT peakuMOHHYIO 30HY IICEBIOOXKIKEHHOrO Clios Ha n+l
KOJIbLIEBBIX CJIOEB PEOEPHBIX MIACTHH L,, KOTOpbIe KOAKCHANbHbI B PaJMaIbHOM HalpaBIeHUH,
rae g=ot 1 no (n+1), mpudem 1-blil KONMBIEBOH CIION peOepHBIX UIACTHH MPENCTaBISIET COOOH
KOJIBLIEBOM CJION peOepHBIX TUIACTHH HAa CAMOW BHYTPEHHEH CTOPOHE B PaHAIbHOM HAIIPABICHHUH.
Umncno pedepHbIX maacTuH (7) KaKIOro KOJBLIEBOTO CJOsI peOepHBIX TUIACTHH PaBHO P, YUCIIO
pebepHbIX muacTuH (7) B g-OM KOJNbLEBOM CJI0€ PEOEPHBIX MIACTUH L, COOTBETCTBYET Py, U Py

paBHO 5%g.
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Pebepnas nnactuna (7) mHaxomutcst B m-hopme (D1). PebGepras mnactuna (7) cHabxkeHa
HeOonpmmmMu otBepeTrsiMu (10); n Hebonbume oTeepetus (10) mverot popmy kpyra. Pedepras
iactusa (6) B -popme (D1) BrirouaeT OOKOBYIO CTOPOHY peOepHOi miacTuHb! (9) U BEPXHIOKO
yacTb pebepHoii mnactunsl (8). [lupuna | pedeproit mtactunsl (7) cocrasmusier 0,5 ot (D-2xh;)/p,
u BbIicoTa O pedepHOit mactunel (7) cocrasnser 0,5 ot mupunsl | pebepHoii mactussl (7).
IMupuna 1, BepxHeit yacTu pebepHoii miuactunsl (8) pedepHoil mactunel (6) B m-popme (D1)
coctasisier 0,35 or mmpuns! | pedeproii miuactunsl (7); U BeIcOTa O BepxHeil yactu pedpa (8)
pebepHoii mactunsl (6) B T-¢popme (D1) cocrasnsier 0,15 ot BeICOTHI & pedepHOH macTunsl (7).
bokosas cropona pebepHoii mactunsl (9) pedbepHoii mactunsl (6) B t-gopme (D1) numeer popmy
AYTH.

Korma kommnonent mneperoponku Bj (1) mnpoeuupyroT Ha MONepeyHOe CeueHue
PEaKIMOHHON 30HBI TCEBIOOKWKEHHOTO CJIOs, IUIOMAAb IONEPEYHOro CEYeHMs, HE3aHSATOrO
npoekiuen, cocrtaBusger 80% MIOImAmM  MONEPEYHOro CEYEHHs PEaKLUOHHOW 30HBI
NCEeBAOOKIKEHHOro cnosi. OtHowmenue H; k BpICOTE peakLMOHHOW 30HBI paBHO 0,25, u
ornHomenue H; x nuamerpy D peakumoHHOH 30HBI paBHO 0,5. PaccTosHuEe MEXIy CambIM
BHEIITHUM KpaeM KOMIIOHEHTa neperopoaku Bj (1) u cTeHkol LMIMHIpa peaKLHOHHON 30HbI (2)
IICEBIIOOKIDKEHHOTO CJI0s1 paBHO h;, uro cocraBiser 0,01 ot auamerpa D peakLHMOHHOH 30HBI
NICEBAOOKIKEHHOTO CJIosl. YTOJ KOMIOHeHTa neperopoaku Bl (1) x momepeduHOMy CedeHHIO
PEaKIMOHHOMN 30HBI IICEBA0OKIKEHHOr0 cost paBeH 0°.

IToBEpXHOCTHYIO CKOPOCTb | Ta3  PEAaKLUMOHHON 30HBI MCEBAOOXKMKEHHOIO ClIOs
U3MEPSIOT ¥ CPABHUBAIOT CO CPEAHEH MIIOTHOCTHIO P CJIOS KATAIM3aTOPa TBEPIbIX KaTaIH3aTOPOB
B PEAKIMOHHON 30HE TMICEBAOOKIKEHHOTO CJIOS, M TIOBEPXHOCTHYK CKOPOCTb |I Trasa
KOPPEKTHPYIOT MO Mepe HEOOXOIUMOCTH TaK, YTOOBI MOBEPXHOCTHASI CKOPOCTH |4 Ta3a U CPEeIHsIs
IUIOTHOCTB P CJIOSI KaTAJIN3aTOpa yIOBJIETBOPSUIN PUBEACHHOM HIbke dopmyte (1)

p=0,35613-4,319u2-35,57u+M (1),

rae M npencrasisier coOol 3amaHHoe 3HaueHue 487,9 ¢ MHTEepBaJIOM peryaupoBanus 486-
4809;

UL IPEACTABJISIOT B M/CEK, U P MPENCTABJISIIOT B KI/M°.

PeakTop ¢ ceBIO0KMKEHHBIM CJIOEM HCTIONB3YIOT AJISl PEAKIIMH MOy YeHUs 0JIE(pUHOB 3
MeTaHosa. PeakTop ¢ MCEeBIOOKIKEHHBIM CJI0eM HMeeT (popMy OBICTPOro TCEBIOOKIKEHHS,
METaHOJIbHOE ChIpbE MOJAI0T B 0ObeMe 2,4 MIJITHOHA TOHH B IOJl, IHAMETP PEAKIIMOHHON 30HBI
peakTopa paBeH 8 M, BBICOTA PEaKI[MOHHON 30HBI peakTopa paBHa 10 M, a paboTy OLIEHUBAIOT B
HUKJE U3 7 JHEU.

IToTok, conmepskamuii METaHOJNLHOE ChIpbe (C YHCTOTOM MeTaHoja 95% macc., mpuyem
OCTaJIbHOE COCTABJISIET MPEUMYLIECTBEHHO BOJA) MOAAIOT B PEAKIIMOHHYIO 30HY peakTopa depes
JVHUIO TIOJAaYM M BBOIAT B KOHTAKT C KaTaJM3aTOPAMU HAa OCHOBE MOJIEKYJIIPHOTO CHUTA IS
B3aUMOJIEHCTBHSA ¢ 0O0pa3oBaHUEM MPOAYKTA, copepskamiero Husmme onedursl. OTpaboTaHHBIE
KaTaJIN3aTOPbl EPEHOCAT B 30HY pa3/elieHHs PeakTopa uepe3 30Hy OBICTPOro pas3zeseHus ras-
(TBEepzoe BewecTBOo), rae OOJBIIYIO YacTh KaTaJH3aTOPOB, OTAEICHHBIX C IIOMOIIBIO YCTPOICTBA

OBICTpOrO pasneseHus ra3-(TBepAoe BEIIeCTBO), MONAIOT B 30HY OTHAPKU MApOM, MPU 3TOM
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ra3o(a3Hblii MPOAYKT U YaCTh KATAJIM3aTOPOB, HE OTAENIEHHBIX C IIOMOLIBIO YCTPOHCTBA OBICTPOTO
pa3zmeneHusi ra3-(TBEpIO€ BEIIECTBO), MOAAOT B LHKIOH JUIS JOTOJIHUTEIBHOTO Pa3fesieHHsL.
Karanusaropbl BO3BpamarOT B 30HY OTHNApKH MapoM Yepe3 OMyCKHYyr TpyOy NHKIIOHA, a
ra3oasHblii NPOAYKT TMOJAIOT B pPadOYYyI0 CEKIMIO TMOCIEAYIOIIEro pas3ielieHus dYepes
ra3ocOOpHYIO KaMepy | BbIITy CKHON TpyOonpoBon. OTpaboTaHHBIE KaTaIH3aTOPhI, OTAEIEHHbIE C
MIOMOIIBIO 30HBI OBICTPOTO pasfeNieHus ra3-(TBEpAoe BEIIeCTBO) M LUKIIOHA, MOCHIE OTMAPKU
IapoOM JIEJISIT Ha JIBE€ YacTH, I7I€ OAHY YacTh BO3BPAINAIOT B HWKHIOK YaCTh PEAKIIMOHHON 30HBI
Yyepe3 HAKJIOHHYIO JIMHUIO BHEIIHEH LUPKYJSILHUU KaTalu3aTropa, a APYTYI 4acTh IMOJNAKOT B
CEeKLMIO TUIOTHOH (a3pl pereHepaTopa depe3 HAKJIOHHYIO JIMHUIO OTPaOOTKH, YTOOBI
pereHepupoBaTh MyTEM BbDKUTAHUs KOKca. TOmouHbIN ras, oOpa3oBaBIIUNCS MPU BBKUTAHUU
KOKCa, TMOAAIOT B IOCIEAYIOMYIO CUCTEMY pPEKyIepally SHEPTHH 4Yepe3 BBIMYCKHYIO JIMHUIO
TOMOYHOTO ra3a Iocjie MPOXOXKAECHUS Yepe3 LUKJIOH, U PEreHePUPOBAHHBIN KaTaIU3aTop IMOCHe
pereHepanyy BO3BPALIAIOT B PEAKLMOHHYIO 30HY uepe3 HAKJIOHHYIO JIMHHIO OTPabOTKHU s
pereHeparym.

Hasnenue B BepxHel yacTu peakropa cocrasiser 0,2 MIla, a Temnepatypa peakuu paBHa
480°C. CpenHee KOJMYECTBO KOKCOBBIX OTJIOKEHUH KaTajJu3aTOpoB cocraBisieT 3,5% wmacc.,
CPeIHsIs IIOTHOCTD CJIOSI PEAKLIMOHHOMN 30HbI paBHa 426 KI/M?, ¥ MOBEPXHOCTHASI CKOPOCTH rasa
paBHa 1,5 M/cek. AKTHBHBIM KOMIIOHEHTOM KaTaJM3aTopa SBJISIETCs CHIMKoanmoModochaTHoe
MOJIEKYJIIPHOE CHTO, M CHIINKOATIOMO(ochaTHBIM MONEKYIPHBIM CUTOM siBisieTcst SAPO-34.

PesynpraTel aHanmmza nmpo0® MOKA3bIBAKOT, YTO CPEIHHUH BBIXOA STHJIEHATTIPONMIEH B
nepecyeTe Ha yIrJIepoa Ha BBIXOIE U3 peakTopa cocrasisieT 82,71% B TedeHue onHOro pabouero
LUKJTA.

IIpumep 2

CrnenyroT yCIOBHAM M METOJMKAM, OTIMCAHHBIM B MpUMepe 1, 3a UCKITFOYEHHUEM TOTO, UTO:
pacnojioxkenue pedepHbix miactuH (7) mpencrapisier coOoil cnupabHOe pacnojoxkeHue (Bl),
yroJI MeXIy KacaTelbHOH K BHEIUHeH KpuBH3He peOepHON macTuHbl (7) KOMIIOHEHTA
neperopoak# (1) B cnupanbHOM pacnionoskeHud (B 1) 1 HanpaBieHreM pajnyca paBeH o, KOTOPBIH
cocrapnser 30°. Komnonent neperopoaku B;j (1) BkmodaeT ycraHoBouyHoe KombLo R; (6),
peOepHble ruracTHHbI (7) ABYX COCEIHHUX KOJBLEBBIX CiioeB pedep (i-blil KObLEBOI ciIol pedep u
(i+1)-b1it KOTBLEBOI CJIOH pedep) KOMIOHEeHTa neperopoaku (1) B CipasbHOM PaCHOIOKEHUN
(B1) pacnonokeHbl B OIMHAKOBOM HAIPaBJICHUH.

Pebepnass mmactuna (7) umeer m-popmy (D3). PebGepnas mmactuna (7) cHabkeHa
HeOonbmmmu oteepeTusivu (10); 1 HeOonbme orepetus (10) umeroT popmy smmnca. [lupuna
| pebepnoit mnacrunsl (7) cocrasuser 0,4 ot (D-2xh;)/p, u BeicoTa & pedepHoii mmactunsl (7)
coctaBisier 0,4 ot mmpunsl | pedeproii mmactunsl (7). upuna 1; BepxHeit wactu pedepHoi
acTuHbl (8) pebepHoii muactunsl (6) B m-dopme (D3) coctapnser 0,2 oT mmpusbI | pedepHbIX
wiactuH (7); u BbicoTa O; BepxHel dactu pedpa (8) pedepnoit mmactunsl (6) B m-popme (D3)
coctassieT 0,1 ot BbICOTHI 0 pebepHoil mnacTuHsl (7).

Bbokosas ctopoHa peGepHoii mactunsl (9) pedbepHoii mactunsl (6) B T-popme (D3) nmeer

TJIOCKYHO KOH(UTY PALIHIO.
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CpenHsisi TUIOTHOCTH CJIOSI PEAKLMOHHON 30HBI paBHa 485 Kr/M’, W MOBEPXHOCTHAsI
CKOpPOCTB rasa paBHa 1,5 m/cek.

Jlpyrue ycrnoBusi 1 METOAMKH, HE YIIOMSHYTbIE KOHKPETHO, SIBIISTIOTCSI TAKUMHU K€, KaK B
npumepe 1.

PesynpraTel aHanm3a mpoO IMOKA3bIBAIOT, YTO CPEAHUN BBIXOZ STHIICHATTIPONMIICH B
nepecdeTe Ha yIrlIepoa Ha BBIXOJE U3 peakTopa cocrasisieT 83,02% B TedeHne onHOro padbouero
LIUKJIA.

IIpumep 3

CrnenyroT ycnoBUAM U METOIMKAM, OTMCAHHBIM B IIPUMeEpE 2, 38 UCKIIFOYEHHUEM TOTO, UTO:
pacnojioxeHue pedepHoli TuacTuHbl (7) mpencrasisier codoit crimpanbHoe pacronoxeHne (B2),
TO €CTb, peOepHble TIACTUHBI (7) IBYX COCEHUX KOJIBIIEBBIX CJIOeB pedep (1-bIif KOJIBLEBOU CIIOH
pedep u (i+1)-biii KonbIEBOW ciol pedep) kKoMmroHeHTa mneperopoaku (1) B coupagbHOM
pacnionoskeHnu (B2) pacnosnoxeHsl B IPOTHUBOIOIOKHBIX HANIPABICHUSX.

CpenHsisi TUIOTHOCTh CJIOSI PEAKLMOHHON 30HBI paBHa 474 Kr/M’, U TMOBEPXHOCTHAsI
CKOpOCTb Tasa paBHa 1,5 m/cek.

Jlpyrue ycinoBust 1 METOAMKH, HE YIIOMSHYTble KOHKPETHO, SIBJIIIOTCSI TAKUMHU XK€, KaK B
npumepe 2.

PesynpraTel aHammza nmpo0® MOKA3bIBAIOT, YTO CPEIHHUH BBIXOA ASTHJIEHATTIPONUIEH B
nepecyeTe Ha yIJepoa Ha BBIXOAE U3 peakTopa cocTasisieT 82,94% B TeueHne ogHOro pabouero
LIMKJIA.

IIpumep 4

CrnenyroT yCIOBHAM M METOJMKAM, OTIUCAHHBIM B MPUMEpE 2, 38 UCKIIFOYEHHUEM TOTO, UTO:
yroJl MeXIy KacaTelbHOH K BHEIIHeH KpuBH3He peOepHON miacTuHbl (7) KOMIIOHEHTA
neperoponk# (1) B cimpanbHOM pacnionoskeHud (B 1) 1 HanpaBieHrneM paanyca paBeH o, KOTOPBIH
cocrtasisieT 60°.

PeGepnast tuactuna (7) umeer gopmy ayru (D7). PeGepnas mnactuna (7) cHaOxkeHa
HeOonbmmmu otBepeTrsiMu (10); n mebonpiue orsepetus (10) umeer popmy kpyra. Hlupuna 1
pebepHoit miactunsl (7) cocrasisier 0,6 ot (D-2xh;)/p, u BeicoTa 0 pedeproil rutacTuHb (7)
coctassieT 0,5 ot mupunsl | pedepHoii mutacTussI (7).

CpenHsisi TUIOTHOCTH CJIOSI PEAKLMOHHON 30HBI paBHa 407 Kr/M’, U MOBEPXHOCTHAsI
CKOpPOCTH rasa paBHa 1,5 m/cek.

Jlpyrue ycrnoBusi 1 METOAMKH, HE YIIOMSHYTbIe KOHKPETHO, SIBJISTFOTCSI TAKUMU K€, KaK B
npumepe 2.

PesynpraTel aHanm3a mpoO MOKA3bIBAIOT, YTO CPEIHUN BBIXOZA STHJICHATTIPONMIICH B
nepecyeTe Ha yIrliepoa Ha BBIXOE U3 peakTopa cocrasisieT 82,01% B Tedenue onHoro padouero
LUKJTA.

Ilpumep 5

CrnenyroT ycIoBHAM M METOIMKAM, ONMCAHHBIM B IpUMepe 1, 3a UCKITFOYEHHUEM TOTO, UTO:
00BEM METAaHOJBHOH MOJauM COCTABISIET 3 MIJIIMOHA TOHH B IOJl, AMAMETP PEAKIIMOHHON 30HBI

peakTopa paBeH 8 M, aBJeHUE B BEpXHEN yacTu peakropa coctasiseT 0,3 MIla u peakunonHas
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temneparypa paBHa S500°C, cpegHee KOMMYECTBO KOKCOBBIX OTJIOKEHHH KaTaJu3aTOPOB
cocraBisier 4,0% Macc., CpemHsisi IUIOTHOCTb CJIOSI PEAKLHMOHHON 30HBI paBHA 454 Kr/m°, u
MOBEPXHOCTHAsI CKOPOCTh ra3a paBHa 2,5 m/cex.

Jlpyrue ycioBUsl U METOAMKH, HE YIIOMSIHYTble KOHKPETHO, SIBJISIOTCS TaKUMU K€, KaK B
npumepe 1.

PesynpraTel aHanmm3a mpoO MOKA3bIBAIOT, YTO CPEAHUN BBIXOZA STHJICHATTIPONMIIECH B
nepecyeTe Ha yIrJiepoa Ha BBIXOJE U3 peakTopa cocrasisieT 81,87% B TeueHne onHOro padbouero
LUKJIA.

IIpumep 6

CrnenyroT yCcaoBUsIM U METOJIMKAM, ONIMCAHHBIM B IIpUMeEpE 1, 3a UCKIIFOUEHUEM TOTO, UTO:
00BEM METaHOJBHOHN MOJAauU COCTABISIET 3 MIJIJIMOHA TOHH B IOJl, AMAMETP PEAKIIMOHHON 30HBI
peakTopa paBeH 8 M, aBJIeHUE B BEpXHEUN yacTu peakropa coctasisieT 0,3 MIla u peakunonHas
temneparypa paBHa S500°C, cpegHee KOJMMYECTBO KOKCOBBIX OTJIOXKEHUH KaTaJu3aTOPOB
cocraBisier 4,0% Macc., CpemHsisi IUIOTHOCTb CJIOsI PEAKLMOHHOH 30HBI paBHa 397 Kr/M°, u
IIOBEPXHOCTHAsI CKOPOCTh r'a3a paBHa 2,5 m/cex.

Hpyrue ycinoBusi U METOAMKY, HE YIIOMSIHYTble KOHKPETHO, SIBJIIOTCS TAaKUMU K€, KaK B
npumepe 1.

PesynpraTel aHammza nmpo0® MOKA3bIBAIOT, YTO CPEIHHUH BBIXOA ASTHJIEHATTIPONUIEH B
nepecyeTe Ha yIepoa Ha BbIXOAE U3 peakropa cocrasiseT 81,45% B TeueHune ogHoro pabouero
LUKJIA.

Ipumep 7

CrnenyioT yCIOBHsIM U METOUKAM, ONIMCAHHBIM B IIpUMepe 1, 3a UCKIIFOUEHUEM TOTO, YTO:
CpelHee KOJIMYECTBO KOKCOBBIX OTJIOXKEHUH KaTaiu3atopoB coctaBisieT 4,0% macc., cpemHsis
TUIOTHOCTH CJIOSI PEAKIIMOHHOM 30HBI paBHa 355 Kr/M?, M MOBEPXHOCTHAsI CKOPOCTh ra3a paBHa 3
M/CeK.

Jlpyrue ycioBUsl U METOAMKY, HE YIIOMSIHYTble KOHKPETHO, SIBJISIOTCS TaKUMU K€, KaK B
npumepe 1.

PesynpraTel aHanm3a mpoO MOKA3bIBAIOT, YTO CPEIHUH BBIXOJ STHJICHATTIPONMIICH B
nepecyeTe Ha yIJIepoa Ha BBIXOJE U3 peakTopa cocrasisieT 81,36% B Teuenue onHOro padbouero
LUKJIA.

IIpumep 8

CrnenyoT ycnoBUsIM U METOJIMKaM, ONUCAHHBIM B IIpUMepe 1, 3a UCKIIIOUEHHEM TOrO, UTO
CpelHee KOJMYECTBO KOKCOBBIX OTJIOXKEHUH KaTainu3aTopoB cocTasisieT 4,0% macc., cpemHsis
TUIOTHOCTB CJIOSI PEAKLIMOHHOM 30HbI paBHa 505 Kr/M?, U IOBEPXHOCTHASI CKOPOCTH ra3a pasHa 1,0
M/CeK.

Jlpyrue ycloBUsl U METOAMKH, HE YIIOMSIHYTble KOHKPETHO, SIBJIIOTCS TaKUMU K€, KaK B
npumepe 1.

PesynpraTel aHanm3a mpoO MOKA3bIBAIOT, YTO CPEIHUN BBIXOZ STHJICHATTIPONMIICH B
nepecyeTe Ha yIrJIepoa Ha BBIXOZE U3 peakTopa cocrasisieT 83,05% B Tedenne onHoro padbouero

UKJIA.
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IIpumep 9
CrenyroT yCloBUsSM U METOANKAM, OMMCAHHBIM B MpUMepe 1, 3a UCKJIFOUEHUEM TOTO, UTO:

00BbeM METaHOJBHOW TOAauu CcocTaBysieT 1,8 MHJUTHOHA TOHH B TOM, CPEIHEE KOJHUYECTBO
KOKCOBBIX OTJIOXKE€HHMH Karajau3aTopoB cocTaBiseT 3,0% Macc., cpenHss IUIOTHOCTb CJIOS
peakLMOHHOH 30HbI paBHa 450 KI/M?, U MOBEPXHOCTHAsI CKOPOCTH rasa pasHa 1,15 m/cex.

Jlpyrue ycioBUsl U METOAMKH, HE YIIOMSIHYTble KOHKPETHO, SIBJISIOTCS TaKUMU K€, KaK B
npumepe 1.

PesynpraTel aHanm3a mpoO MOKA3bIBAIOT, YTO CPEAHUN BBIXOZ STHUJICHATTIPONMIIEH B
nepecyeTe Ha yIJIepoa Ha BBIXOZE U3 peakTopa coctasisieT 83,14% B TedeHne onHOro padbouero
LUKJIA.

IIpumep 10

CrnenyroT ycaoBUsIM U METOJMKAM, ONUCAHHBIM B IIPUMeEpE 1, 3a UCKIIIOUEHUEM TOTO, UTO:
qyuciao pedepHbIX MIacTUH (7) KaKAOro KOJNbLEBOTO CJOsi peOepHBIX IUIACTHH PABHO P, YHCIIO
pebepHbIx miacTuH (7) B g-OM KOJIBLEBOM CJIO€ PeOEPHBIX IIACTHH PAaBHO Py, U Py COCTABIISAET
8xg. Ilupuna 1 pebepuoit miaactunsl (7) cocrasuser 0,8 ot (D-2xh;)/p, u BbicoTa & pebepHoii
riactunsl (7) cocrasnsier 0,2 ot mmpunsl 1 pebepHoit mactuns! (7). [lupuna 1; BepxHei yactu
pebepHoit mactunbl (8) pedepHbix miactuH (6) B n-popme (D1) cocrasnser 0,45 ot mupunsi |
pebepHbIx muacTuH (7); 1 BbICOTA ) BepxHei yactu pedpa (8) pebepHoii mactunsl (0) B -hopme
(D1) coctamsier 0,2 oT BBICOTHI O pebepHOit mnacTunsl (7).

Korna xomnonent mneperopoaku B; (1) mnpoeumpyroT Ha mOmepevyHOE CeYeHue
PEaKIIMOHHON 30HBI TCEBIOOXKIDKEHHOTO CJIOf, MOMEPEeYyHOe CEeUeHHE, HE3aHATOE IMPOEKLHEH,
cocTaBsieT 83% IMIomaay MonepeyHoro CEYeHMs PeaKIMOHHOM 30HbI TICEBIOOKMKEHHOTO CJIOS.
Otnomenue H; x BeICOTE peakuMOHHOH 30HBI paBHO 0,25, m orHomenue H; x nuamerpy
peakMOHHON 30HBI paBHO 0,4. PaccrosiHMe MeXay CaMblM BHELIHUM KpaeM KOMIIOHEHTa
neperopoaku B (1) u creHkoii HuIMHAPa peakLIMOHHOMN 30HbI (2) ICEBAO00KIKEHHOTO CJIOSl PABHO
h;, uro cocraBnsier 0,02 ot nuamerpa D peakuMOHHON 30HBI MCEBIOOKIKEHHOTO CJIOS. YTOJ
KomrioHeHTa meperopoakun Bl (1) k momepedyHOMY CEYEHHIO PEaKLUOHHOW  30HBI
MICEBAO0XKIKEHHOTO CJ10sl paseH -10°.

CpenHsisi TUIOTHOCTH CJIOS PEAKLMOHHON 30HBI paBHa 447 Kr/M’, U TMOBEPXHOCTHAsI
CKOpPOCTH rasa paBHa 1,5 m/cek.

Jlpyrue ycnoBUsl U METOAMKH, HE YIIOMSIHYTble KOHKPETHO, SIBJISIOTCS TaKUMU K€, KaK B
npumepe 1.

PesynpraTel aHanm3a mpoO MOKA3bIBAIOT, YTO CPEIHUN BBIXOZA STHIICHATTIPONMIICH B
nepecdeTe Ha yIrliepoa Ha BBIXOIE U3 peakTopa coctasisieT 82,82% B TedeHne onHOro padbouero
LUKJIA.

Ilpumep 11

CrnenyroT ycIoBUsIM U METOJMKAM, ONMCAHHBIM B IIpUMepe 1, 3a UCKIIIOUEHUEM TOTO, YTO:
KOrJia KOMIOHEHT neperopoaku B; (1) npoeuupyroT Ha NonepeyHoe CeYeHHEe PEaKLIMOHHON 30HEbI
MICEBJIOOKIDKEHHOTO  CJIOs, TIOMEPEYHOE CEUeHUEe, HE3aHATOe NPOeKIuel, cocTtaBisieT 75%

MJIOLIAU TTONIEPEYHOrO CEUEHHsT PEAKIIHOHHON 30HBI NICEBAOOKMKEHHOTO ¢Jiosi. OTHomenne H;
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K BBICOT€ PEaKLIMOHHOM 30HbI paBHO 0,25, u oTHOMIEeHKe H; k iuameTpy peakMOHHOM 30HbI PABHO
0,7. PaccTosiHe MeXIy CaMbIM BHELIHMM KpaeM KOMIOHeHTa neperoponaku Bj (1) u crenkoii
WIMHIPA PEAKIUOHHON 30HBI (2) MCEeBIOOKIKEHHOTO CJiosi paBHO hy, uto cocrasmsier 0,03 or
auamerpa D peakMOHHON 30HBI ICEBAOOKUKEHHOTO CI0s1. Y TOJI KOMIIOHEHTa neperoponku Bl
(1) x monepevYHOMy CEYEHHIO PEAKIIMOHHON 30HBI NICEBIOOKIKEHHOTO CIost paBeH 20°.

CpenHsisi TUIOTHOCTh CJIOSI PEAKLMOHHON 30HBI paBHa 410 Kr/M’, W MOBEPXHOCTHAsI
CKOpPOCTb rasa paBHa 1,5 m/cek.

Jlpyrue ycrnoBusi 1 METOAMKH, HE YIIOMSHYTbIE KOHKPETHO, SIBIIIIOTCSI TAKUMHU K€, KaK B
npumepe 1.

PesynpraTel aHanm3a mpoO IMOKAa3bIBAIOT, YTO CPEAHUN BBIXOZ STHUJICHATTIPONMIIEH B
nepecyeTe Ha yIliepoa Ha BBIXOJE U3 peakTopa coctasisieT 82,33% B TedeHue oHOro padbouero
LIUKJIA.

IIpumep 12

CrnenyroT yCloBHUsSIM U METOAMKAM, OIIMCAHHBIM B puMepe 1, mpuueM peakLMOHHAs 30Ha
TICEBI00KMKEHHOTO CJI0s CHaOKeHa MHOKECTBOM KOMIIOHEHTOB neperopoaku B (1) B Hem, rae
j=3; u pebepuble iactunsl (7) uMerot aenaputHoe pacrnonoxenue (C1).

The xommnonenTsl neperopoaku B; (1) B nenapurHom pacnonoxenun (Cl) umeror
pebepHble TacTuHsbl (7), COCTOSIIIUE U3 OCHOBHBIX peOepHbIX MIACTUH (4) U BCIIOMOTaTeIbHBIX
pebepHbIx miactuH (5). Uncno ocHOBHBIX pebepHbIX miacTuH (4) paBHo k, nmpuyem k paBHO 4.
OcHoBHbIe pebepHbIe TUIACTHHBI (4) U BCIIOMOraTesbHble peOepHbIe MIACTUHBI (5) PacroNoKeHbI
NEePIEHINKYJIIPHO  KPECT-Ha-KpeCT W HUMEKT JACHAPUTHYK  KoHpurypauuw. UYwucio
BCIIOMOTaTeJIbHbIX PeOEpPHBIX MIACTHH (5) Ha KaXK0M KOMITOHeHTe neperopoaku B; (1) pasno q,
npudem ( paBHO 30. OcHOBHbIe peOepHble IUIacTUHBI (4) KOoMmoOHeHTa neperoponku (1)
PACTIONIOKEHBI MAPAILISTBHO U UMEIOT Pa3HYIO JUIMHY U OJMHAKOBOE PACCTOSHUE MEXKIY HUMHL.
Bcnomoraresbhble pebepHbIe TTACTHHBI (5) Ha Ka) 10 OCHOBHOH peOepHOi mIacTuHe (4) UMEroT
pa3HOe KOJIMYECTBO, PACTIONOKEHBI MAapaJUIEIbHO U HIMEIOT OIMHAKOBOE PACCTOSIHUE MEKAY HUMHL.
Bcnomorarenbhble pebepHble MIacTUHBI (5) Ha MHTEPBAIBbHBIX OCHOBHBIX peOepHBIX TUIACTHHAX
(4) BBIPOBHEHBI, M MPOMEXKYTOK JAPYT OT Apyra h; KaKObIX JBYX COCEIHUX BCIIOMOIaTEIbHBIX
pebepHbIX TwiacTuH (5) Ha MHTEPBAJIBHBIX OCHOBHBIX peOepHBIX miacTuHax (4) cocrasiser 0,1 ot
(D-2xhy)/k.

Korna xommnoneHT mneperopoakud B; (1) mnpoeuupyroT Ha moONepeyHOe CeueHue
PEaKIIMOHHON 30HBI NCEBIOOKMKEHHOTO CIIOS, TMONEPEYHOE CEUEHHE, HE3aHSITOE MPOEKLHUEH,
cocTasisieT 75% MoIaay nonepeyHoro ce4eHys peakLinOHHON 30HbI IICEB00KUKEHHOTO CIIOS.
Otnomenue H; x BrICOTE peakumoHHON 30HBI paBHO 0,15, m ornHomenue H; x amamerpy
peakMOHHON 30HBI paBHO 0,5. PaccrosHMEe MexXay CaMblM BHEIIHUM KpaeM KOMIIOHEHTa
neperopoaku B (1) u creHkoii nMIMHAPa peakLIMOHHOMN 30HbI (2) CEBA00KUKEHHOTO CJIOSl PABHO
hy

KOMIoHeHTa meperopoaku Bl (1) k momepeyHOMYy CEYEHHIO PEaKIHMOHHOW  30HBI

yTo cocrasisier 0,05 or namamerpa D peaklMOHHON 30HBI MCEBIOOKWKEHHOIO CJOsA. YTON

2

NICEBAO0XKIKEHHOTO ¢J1ost paBeH 0°.

CpenHsisi TUIOTHOCTH CJIOS PEAKLMOHHON 30HBI paBHA 382 Kr/M’, W IMOBEPXHOCTHAsI
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CKOpPOCTh rasa paBHa 1,5 m/cek.

Jlpyrue ycrnoBusi 1 METOAMKH, HE YIIOMSHYTbIE KOHKPETHO, SIBIISTIOTCSI TAKUMH K€, KaK B
npumepe 1.

PesynpraTel aHanm3a mpoO IMOKA3bIBAIOT, YTO CPEAHUN BBIXOZA STHIICHATTIPONMIICH B
nepecdeTe Ha yIrliepoa Ha BbIXoze U3 peaktopa cocrasisieT 81,03% B TeueHne onHOro padbouero
LIUKJIA.

IIpumep 13

CrnenyroT yCIOBHSM U METOAMKAM, OTIMCAHHBIM B IIpuMepe 1, mpuueM peakLMOHHAs 30Ha
TICEBOOKMKEHHOTO CJIOsl CHA0KEHA MHOKECTBOM KOMIIOHEHTOB neperopoaku B; (1) B Hem, rae
j=3; u peOepHble acTUHbI (7) UMEIT AeHapUuTHOE pacnonoxenue (C2).

Komnonents! neperopoaxu B (1) B nenaputnom pacnonoxenuu (C2) umeror pedepHble
macTHHbI (7), COCTOSAIINE U3 OCHOBHBIX peOepHbIX IUIACTHH (4) U BCIIOMOTaTENbHBIX peOepHbIX
miacTH (5). Uncno ocHOBHBIX peOepHbIX miuacTuH (4) paBHo k, npudem k paBHo 4. OcHOBHBIE
pebepHble muacTuHbl (4) W BCHOMoOrareibHble pedepHble IUIACTHHBI (5) pacCMOOKeHbI
NEePIeHAUKYJIPHO  KPECT-Ha-KpecT W HMEKT JACHAPUTHYK KoHpurypamumroo. UYwucno
BCIIOMOTaTeNIbHBIX PEOEPHBIX MIACTHH (5) Ha KaX1I0M KOMIoHeHTe neperopoaku B; (1) pasHo q,
npuueM ( paBHO 30. OcHoBHble peOepHble MIacTuHbl (4) KoMmoHeHTa neperopoxku (1)
PacIoJIOKEHbI KPEeCT-Ha-KpecT 1 uMetoT aiuuHy D-2xh;. BcnomorarenbHble peOepHble TIacTHHBI
(5) Ha kaxaod OCHOBHOW pebepHOW muacTuHe (4) HMMEIOT OAMHAKOBOE KOJHUYECTBO.
Bcnomorarenbhbie pedepHble MIacTuHbl (5) Ha KaKAOW OCHOBHOH pebepHOl muactune (4)
00pa3yroT CeKTOpHbIE 00JIACTH, M PACCTOSTHUE hg MEXIy CEKTOPHBIMU OOJIACTSIMH COCTaBIsET |
h;. BciomorarenbHbie pebepHble TIACTHHBI (5) HA KaXI0H OCHOBHOH pebepHol rutacTuHe (4)
PacIONIOKEHBI TAPAIIIEIBHO APYT APYTY U UMEIOT OAMHAKOBOE PACCTOSIHUE IPYT OT Apyra hs.

Korna xommoneHT mneperopoaku B; (1) mnpoenupyroT Ha mnonepeyHoe CeueHue
PEaKIIMOHHON 30HBI MCEBIAOOKMKEHHOTO CIIOS, MONEPEYHOE CEYSHHE, HE3aHSTOe MPOEKLHUEH,
cocTasisieT 78% MoImaay MonepeyHoro Ce4eH s peakLIMOHHON 30HbI TICEBI00KIKEHHOTO CIIOS.
Otnomenue H; x BbICOTE peakuMOHHOM 30HBI paBHO 0,25, m otHomenue H; x muamerpy D
peakMOHHON 30HBI paBHO 0,5. PaccrosHMe Mexay caMblM BHELIHUM KpaeM KOMIIOHEHTa
neperopoaku B (1) u creHkoii HuIMHAPa peakLIMOHHOMN 30HbI (2) NCEBA00KIKEHHOTO CJIOSl PABHO
hy

KOMIoHeHTa meperopoaku Bl (1) k momepeyHOMYy CEYEHUIO PEAKIHMOHHOW  30HBI

, uTo cocrasisier 0,04 or numamerpa D peaklMOHHON 30HBI NCEBIOOKIKEHHOIO CJIOSA. YTON
NICEBIO0XKIKEHHOr 0 ¢J10s1 paBeH 0°.

CpenHsisi TUIOTHOCTH CJIOS PEAKLMOHHON 30HBI paBHa 400 Kr/M°, W TMOBEPXHOCTHAsI
CKOpOCTb Tasa paBHa 1,5 m/cex.

Jlpyrue ycioBUsl U METOAMKY, HE YIIOMSIHYTble KOHKPETHO, SIBJISIOTCS TaKUMU K€, KaK B
npumepe 1.

PesynpraTel aHanm3a mpoO MOKA3bIBAIOT, YTO CPEIHUN BBIXOZA STHIICHATTIPONMIICH B
nepecyeTe Ha yIJIepoa Ha BBIXOIE U3 peakTopa cocrasisieT 81,25% B Tedenne onHoro padbouero

UKJIA.

IIpumep 14
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CrnenyroT yCIOBHSIM U METOAMKAM, OTIMCAHHBIM B IpUMepe 1, mpudeM peakLUOHHAS 30Ha
TICEBJOOKMKEHHOTO CJIOs1 CHA0KEHA MHOKECTBOM KOMIIOHEHTOB neperopoaku B; (1) B Hem, rae
j=3; u peOepHble acTUHbI (7) UMEIT AeHapUuTHOE pacnojoxenue (C3).

Komnonents! neperopoaxu B (1) B nenaputHom pacnonoxenuu (C3) umeror pedepHble
rtacTuHbI (7), COCTOSAIINE U3 OCHOBHBIX peOepHBIX IUIACTHH (4) U BCIIOMOTaTENbHBIX PeOePHBIX
iacTH (5). Uncno ocHOBHBIX peOepHbIX miuacTuH (4) paBHo k, npudem k paBHO 8. OcHOBHBIE
peOepHble macTuHbl (4) W BCHOMOrarenbHble pedepHble IUIACTHHBI (5) pacIONOKEHBI
NEPIEHINKYJIIPHO  KPECT-Ha-KpeCT U HMEIT JACHAPUTHYK KoHpurypauuio. UYwucio
BCIIOMOTaTeNIbHLIX PeOEPHBIX MIACTHH (5) Ha KaI0M KOMIIOHeHTe neperopoaku B; (1) pasno q,
npudeM ( paBHO 36. OcHOBHbIe peOepHble IUIacTuHbl (4) KoMmoHeHTa neperoponku (1)
PacTOIOXKEHBI KPEeCT-Ha-KPeCT U UMetoT JuinHy D-2xh,. BecmiomoraTtenbHble peOepHbIe MIaCTHHBI
(5) Ha xaxnol ocHOBHOW pebepHON mactuHe (4) MMEIOT OAMHAKOBOE KOJUYECTBO.
BcnomorarenpHble peOepHble TUIACTUHBI (5) Ha Kakaoil OCHOBHOW pebepHol macture (4)
00pasyroT cekTOpHble 00acTh, U paccTosiHue hg MEXIy CEKTOPHBIMU 00NaCTsIMU cocTaBiisieT |
h,. BciomorarenbHble pebepHble TacTHHBI (5) HA KaXI0H OCHOBHOH pebepHol rutacTuhe (4)
PacIOJIOKEHBI MApaJUIENIbHO IPYT APYTY U UMEIOT OAMHAKOBOE PACCTOSIHUE PYT OT Apyra hs.

Korna xommnonent mneperopoaku B; (1) mnpoenmpyrooT Ha mOmepevyHOe CeueHue
PEaKIMOHHON 30HBI ICEBIAOOKIKEHHOTO CJIOs, MONEPEeYHOe CEeUeHHEe, HE3aHSATOe INPOeKLuel,
cocTasisgeT 82% IIOIAaH MONEPEUHOr0 CEUEHHsI PEaKLIMOHHOM 30HbI IICEBIO0KIKEHHOTO CIIOS.
Ornomenne H; k BbiCOTE peakuuoHHOH 30HBI paBHO 0,25, u orHomenue H; x nuamerpy
peakuMOHHON 30HBI paBHO 0,5. PaccrosHMe Mexay caMblM BHELIHUM KpPaeM KOMIIOHEHTa
neperopoaku B (1) u creHkoii MIMHAPa peakLIMOHHOMN 30HbI (2) NCEBAO0KIKEHHOTO CJIOSI PABHO
hy

KOMIOHeHTa meperopoaku Bl (1) k mNomepeyHOMY CEYEHUI0 PEaKIHMOHHOW  30HbI

, 4To cocrasiser 0,04 or nuamerpa D peakMOHHON 30HBI NCEBIOOKIKEHHOIO CIOs. YTON
TICEBIOOKIKEHHOTO CJ1ost paBeH 0°.

CpenHsisi TUIOTHOCTH CJIOSI PEAKLMOHHOW 30HBI paBHa 417 Kr/M’, W MOBEPXHOCTHAsI
CKOpPOCTH rasa paBHa 1,5 m/cek.

Jlpyrue ycrnoBusi 1 METOAMKH, HE YIIOMSHYTbIE KOHKPETHO, SIBJITFOTCSI TAKUMH K€, KaK B
npumepe 1.

PesynpraTel aHanm3a mpoO MOKA3bIBAIOT, YTO CPEIHUN BBIXOZA STHJICHATTIPONMIICH B
nepecyeTe Ha yIrlIepoa Ha BBIXOIE U3 peakTopa cocrasisieT 81,67% B TedeHne onHOro padbouero
LUKJIA.

IIpumep 15

CrnenyroT yCIOBHSIM U METOJIMKAM, OITMCAHHBIM B nipuMepe 14, a peGepHpie rutacTuHbI (7)
Haxomsitcss B m-koHurypamuu (D3). Pebepnas mmactuna (7) cHaOxeHa HeOONbIIUMU
oreepctusimMu (10); u Hebonbmme orBepctus (10) umerot ¢popmy smmmrnca. [lupuna 1 pedbepHoit
rtactussl (7) coctasiset 0,4 ot (D-2xh;)/p, u Beicota & pebepHoii mnactunsl (7) cocrasisiet 0,4
ot mwupuHbl | peGeproii muactunsl (7). [lupuna |, BepxHe#t uyactu pedepHOil mactuHbl (8)
pebepHoit mnactunsl (6) B T-popme (D3) cocrasnsier 0,2 ot mmpuHs! | pedepHbIx mnactuH (7); u

BbICOTa 0 BepxHel uactu pedpa (8) pebepnoii mactunsl (6) B n-popme (D3) cocrasmser 0,1 ot
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BbICOTBI O pebepHoli minactunbl (7). BokoBast cropoHa pebepnoii muactusbl (9) pebepHON
wiacTuHbI (6) B m-dopme (D1) nMeeT miockyro KOHQUTY paLUIo.

CpenHsisi TUIOTHOCTh CJIOSI PEAKLMOHHON 30HBI paBHa 390 Kr/M’, W MOBEPXHOCTHAsI
CKOpPOCTB rasa paBHa 1,5 m/cek.

Jlpyrue ycrnoBusi 1 METOAMKH, HE YIIOMSHYTbIE KOHKPETHO, SIBIISIIOTCSI TAKUMHU K€, KaK B
npumepe 14.

PesynpraTel aHanm3a mpoO IMOKA3bIBAIOT, YTO CPEAHUN BBIXOZA STUJICHATTIPONMIIEH B
nepecyeTe Ha yIJIepoa Ha BBIXOJE U3 peakTopa cocrasisieT 81,22% B TedeHne onHOro padbouero
LIUKJIA.

IIpumep 16

CrnenyroT yCIOBHSM U METOIMKAM, OITMCAHHBIM B IpuMepe 14, a peGepHble rutacTuHsb! (7)
UMeroT nyroodpasnyto koHgurypamio (D7). Pebepnas mnactuna (7) cHaOxkeHa HEOONBIIUMU
orBepctusiMu (10); u Hebonbume orBepctus (10) umeer ¢opmy kpyra. Illupuna 1 pebepHoit
iactunbl (7) coctassiet 0,6 ot (D-2xh;)/p, u BeicoTa & pebepHoii mactunsl (7) cocrasisier 0,5
ot mupuHsl | pebepHoit mnactunsl (7).

CpenHsisi TUIOTHOCTH CJIOSI PEAKLMOHHON 30HBI paBHAa 375 Kr/M?, W MOBEPXHOCTHAsS
CKOpOCTb Tasa paBHa 1,5 m/cex.

Jpyrue ycinoBust 1 METOAUKH, HE YIIOMSHYTble KOHKPETHO, SIBJIIIOTCSI TAKUMHU XK€, KaK B
npumepe 14.

PesynpraTel aHanmmza nmpo0® MOKA3bIBAKOT, YTO CPEIHHUH BBIXOA STHJIEHATTIPONMIEH B
nepecyeTe Ha yriiepoa Ha BbIXone u3 peaktopa cocrasisietT 81,03% B Teyenue onHOro pabouero
LUKJTA.

Ilpumep 17

CrnenyroT yCJIOBHSIM U METOAMKAM, OTIMCAHHBIM B MpUMepe 1, 3a UCKIIIOYSHUEM TOTO, YTO
CHITUKOATIOMO(OChaTHBIM MOJIEKYJIIPHBIM CUTOM siBiisieTcst SAPO-18.

Jlpyrue ycrnoBusi 1 METOAMKH, HE YIIOMSHYThIE KOHKPETHO, SIBJISTFOTCSI TAKUMU K€, KaK B
npumepe 1.

PesynpraTel aHanm3a mpoO MOKA3bIBAIOT, YTO CPEIHUH BBIXOJ STHJICHATTIPONMIICH B
nepecyeTe Ha yIrJIepoa Ha BBIXOZE U3 peakTopa cocrasisieT 81,54% B Teuenue onHOro pabouero
LUKJIA.

CpaBHuTenbHbINA puMep 1

C.]'IGI[YI-OT YCJIOBUSAM U METOAUKAM, OIMMMCAHHBIM B IIPUMEPE 1, 3a UCKIIFOYCHHUEM TOTI'O, UTO
B PEaKLMOHHON 30HE HUKAKOIl Neperopojku He ycTaHoBJeHO. CpeaHee KOJIMUECTBO KOKCOBBIX
OTJIOXKEHUH KaTanu3aTopoB cocTasiisieT 4,0% macc., CpeaHsisi IJIOTHOCTD CJIOsT PEAaKLIMOHHOMN 30HbI
paBHa 120 Kkr/mM°, 1 MOBEPXHOCTHAsSI CKOPOCTH ra3a paBHa 1,5 m/cexk.

I[pyrI/Ie YCJIOBHA U METOAUKHU, HE YIIOMAHYTBIC KOHKPETHO, ABJIAKOTCA TAKUMU KE, KaK B
npumepe 1.

PesynpraTel aHanm3a mpoO MOKA3bIBAIOT, YTO CPEIHUN BBIXOZ STHJICHATTIPONMIICH B
nepecdeTe Ha yriiepoa Ha BbIXoze u3 peakrtopa cocrasisier 80,07% B TedeHne onHOro padbouero

UKJIA.
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CpaBHUTENBHBINA IpUMED 2

CJ'IeI[YI'OT YCJIOBHUAM U METOAUKAM, OITMCAHHBIM B CPABHUTECJIIBHOM IIPUMEPE 1, C TAKHM K€
pa3MepoM peakTopa, HO 00bEM METAHOJIbHOM MTOAAYH YBEIUUHBAIOT 10 2,4 MUJUTMOHA TOHH B T'OJ,
U B PEAKLMOHHON 30He HUKAKOI Meperopoku He ycTaHoBIeHO. CpeaHee KOINUeCTBO KOKCOBBIX
OTJIOXKEHUH KaTanu3aToOpOB cOCTaBIsAET 4,2% Macc., CpeaHss IJIOTHOCTD CJI0ST PEAaKLIMOHHOMN 30HbI
paBHa 90 Kr/M?, M MOBEPXHOCTHAsI CKOPOCTH ra3a paBHa 2 M/Cex.

I[I)YFI/IG YCJIOBHS B CPaBHCHHUU C METOAUKAMU, HE YIIOMAHYTBIMU KOHKPETHO, ABJAKOTCA
TAKUMHU K€, KaK B CPABHUTECIIbHOM IMPUMEPE 1.

PesynpraTel aHanm3a mpoO IMOKA3bIBAIOT, YTO CPEAHUN BBIXOZ STHJICHATTIPONMIIECH B
nepecyeTe Ha yIJIepoJ Ha BBIXOZE U3 peakTopa coctasisieT 79,57% B TedeHne onHOro padbouero
LMKJIA.

CpaBHUTEILHBIN IpUMED 3

CrnenyroT ycIoBUSAM M METOAMKAM, OITUCAHHBIM B CPABHUTEJIBHOM IIpUMeEpE 1, ¢ TakuM ke
pasMepoM peakTopa, HO 00bEM METAHOJIBHOM MOAAYH YBEIUYHUBAIOT 0 3 MUJIJIHOHOB TOHH B TO],
U B PEAKLIMOHHON 30He HHKAKOW NMEeperopoiku He ycTaHoBIeHO. CpenHee KOIUYeCTBO KOKCOBBIX
OTJIOJKEHUHN KaTaIu3aTOPOB cocTaBisieT 4,5% macc., CpeHsisi INIOTHOCTD CJI0SI PeaKIIMOHHOM 30HbI
paBHa 60 Kr/M?, 1 TIOBEPXHOCTHAsI CKOPOCTH rasa paBHa 2,5 M/Cex.

Jpyrue ycnoBusi B CPaBHEHUU C METOJUKAMH, HE YIIOMSHYTHIMU KOHKPETHO, SIBJISFOTCSI
TAKUMHU K€, KaK B CPAaBHUTEJIBHOM IpuMepe 1.

PesynpraTel aHanmmza nmpo0® MOKA3bIBAKOT, YTO CPEIHHUH BBIXOA STHJIEHATTIPONMIEH B
nepecyeTe Ha yIrJIepoJ Ha BBIXOJE U3 peakTopa coctasisieT 75,34% B TedeHue onHOro pabouero
LHMKJIA.

CpaBHUTENBHBINA TpUMeED 4

C.]'Ie}:[y}OT YCJIOBUSAM U METOAUKAM, OIMMMCAHHBIM B IIPUMEPE 5, 3a UCKIIFOYEHHUEM TOTI'O, YTO
B PEaKLMOHHOH 30HE HUKAKOW MEperopoAkHd He ycTaHOBJeHO. CpeaHee KONIUYECTBO KOKCOBBIX
OTJIOXKEHUHN KaTalu3aTOPOB COCTABIsAET 5% Macc., CpelHsis IUIOTHOCTD CJIOsl PEaKLHOHHON 30HbBI
paBHa 30 Kr/M?, ¥ TOBEPXHOCTHAsI CKOPOCTH ra3a paBHa 2 M/CeK.

I[I)YFI/IG YCJIOBHA U METOOUKHU, HE YIIOMAHYTBIE KOHKPETHO, ABJIAKOTCA TAKUMU KE, KaK B
npumepe 5.

PesynpraTel aHanm3a mpoO MOKA3bIBAIOT, YTO CPEIHUN BBIXOZA STHJICHATTIPONMIICH B
nepecyeTe Ha yIrJIepoa Ha BBIXONE U3 peakTopa cocrasisier 72,09% B TedeHue onHOro padbouero
LMKJIA.

CpaBHUTENLHBIA IPUMED S

CrnenyoT yclnoBusIM U METOJMKAM, OMIUCAHHBIM B IIpUMeEpE S, 32 UCKIFOYEHUEM TOTO, UTO
B PEAaKLMOHHOI 30H€ HUKAKOW MEeperopoAkH He yCTaHOBJEHO. CpeqHee KONUYECTBO KOKCOBBIX
OTJIOKEHUH KaTalu3aTOPOB COCTABISAET 5% MaccC., CpeHsisl INIOTHOCTD CJIO PEAKLUOHHON 30HbBI
paBHa 30 Kr/M?, M TOBEPXHOCTHAsI CKOPOCTH ra3a paBHa 2 M/CeK.

Jpyrue ycinoBusi 1 METOAUKH, HE YIIOMSIHYTbl€ KOHKPETHO, SIBJISIFOTCS TAKUMHU K€, KaK B
npumepe 5.

PesynpraTel aHanm3a mpoO MOKA3bIBAIOT, YTO CPEIHUN BBIXOZA STHJICHATTIPONMIICH B
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nepecyeTe Ha yIJIepoa Ha BBIXOZE U3 peakTopa cocrasisier 72,09% B TedeHne onHoro padbouero
LIMKJIA.

OueBuaHO, 4TO COCOO MO HACTOSIIEMY H300PETEHUIO MOXKET JOCTHYb LIEJTH TTOBBILICHHUS
BbIXOA4d HU3IIHNX OJ'IG(I)I/IHOB, ACMOHCTPpUPYA OoJplIe TEXHUYECKUE npeumylecTsa, U

2

CJI€A0BATEIIbHO, €I'0 MOXKHO HCIIOJIB30BATDh AJI IMPOMBINIJICHHOTO MOJIYYCHHA HU3MINX OJ'IG(I)I/IHOB.
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®OPMYJIA U3OBPETEHUSA

1. Cioco0 perynnpoBaHus MOBEPXHOCTHON CKOPOCTH I'a3a B IICEBIOOKIKEHHOM CIIOE, TIe
TBEPIbIE KATAJIN3aTOPbl HUCTOJNB3YIOT B KAUECTBE ICEBIOOKMKEHHBIX YaCTHLl WJIK B KaueCTBE
YaCTU TICEBIOOXKIDKEHHBIX YaCTHUL], OTJIMYAIOLIMIACA TEeM, 4YTO H3MEPSIOT TOBEPXHOCTHYIO
CKOpPOCTb |L Ta3a pPEAaKLHOHHON 30HbI INCEBIOOXKIDKEHHOIO CJIOS, CPAaBHUBAs €€ CO CpemHei
IUIOTHOCTBIO P CJIOSI KaTaju3aTopa TBEPABIX KaTaJIU3aTOPOB B  PEAKIMOHHOHW 30HE
NICEBAOOKIIKEHHOTO CJIOS, U PEryJHUPYIOT IOBEPXHOCTHYKD CKOPOCTb | rasa IO Mepe
HEOOXOIMMOCTH TakK, YTOOBI MOBEPXHOCTHAs CKOPOCTb |L Ta3a M CPenHss IUIOTHOCTh P CJOS
KaTaju3aTopa yAOBJIETBOPSUN NpuBeneHHoN Hike Gopmye (I):

p=0,35613-4,319u2-35,57u+M (1),

rae M=250-554, npennouturensHo 300-550 unu 400-500, nHanpumep, 487,9;

Il IPeICTaBJIeHa B M/CEK, U p TPECTaBJIeHa B KI/M’.

2. Cnoco® no 1. 1, B KOTOPOM CpenHss TUIOTHOCTD CJIOsI KaTanu3aropa cocrasisieT ot 200
1o 500 kr/m3, npexmnoururenbHo ot 250 no 450 kr/m?, Gosnee mpennouruteabHo ot 300 no 430
Kr/M3.

3. Cnocob mo m. 1, B KOTOPOM KOMIIOHEHTH meperopoaku B; (1) mpenycmorpeHs! B
PEaKIMOHHON 30HE MCEBA0OKIKEHHOTO CJIO0s, IIPUYEM YHCJIO CJI0EB KOMIIOHEHTOB IePEropoiKU
(1) He3aBHCHMO B K)XKIOM Clly4ae paBHO M, M MMEEeT 3Ha4eHue, Bapbupyromeecs Mexay 2 u 50,
IpeAnoYTUTEN HO Mexay 2 u 30, Oonee mpeAnoYTUTENbHO Mexay 2 1 20 Win NpeInoYTUTEIBHO
mexay 1 u 10; 1 paccTosHMe MEKTy ABYMsl COCETHUMU KOMITOHeHTaMu neperopozaku B (1) pasno
H;, 3a ucxkmouenuem H;, mpudem kaxaoe H;, otnuunoe ot H;, nezaBucumo cocrasusier 0,2-1 ot
nuamerpa D peakLIMOHHOW 30HBI MICEBIO0KIKEHHOTO CJIosI, Tae j=1-m;

KOMIIOHEHT neperoponku B;j (1) comepxur MHOXecTBO pebepHblx mumacTuH (7), u
pacnojioxkeHue pedepHbIX miacTuH (7) npeacrasiisieT coO0i OTHO U3 PaIUaIbHOTO PACIONOKEHHUS
(A), cniupanpHoro pacnosioxenus (B1-B2) u nennpurnoro pacnonoxkenus (C1-C3);

KOrja KOMIIOHEHT neperopoaku B;j (1) mnpoenupyroT Ha nonepeyHoe CedeHHe
PEaKIIMOHHON 30HBI TCEBIOOKIKEHHOTO CJIOS, IUIOMAAb IMOMEPEYHOro CEYEHHMs, HE3aHSTOrO
npoekuuel, cocrasiasier 70-95% muomanu MOMEPEYHOr0 CEUEHUs PEeaKLHUOHHON 30HbI
TICEBIOOKIKEHHOTO CIIOST, U

PacCTOsIHUE MEKIy CaMbIM BHELIHHUM KpaeM JItoOoro KomnoHeHra neperopoaxu B (1) u
CTEHKOH LWIMHIpA PEaKIUOHHON 30HBI (2) MCEBIOOKIKEHHOTO CJIOs KaxKaoe paBHO hy; u hy
He3aBucuMo cocrasiasger ot 0,005 mo 0,05 or puamerpa D peakuMOHHOH 30HBI
TICEBIOOKIKEHHOTO CJIOS.

4. Cnoco6 no m. 3, B KOTOPOM KOMIIOHEHTHl mneperopoaku Bj (1) B panuanbHOM
pacrionoskeHnu (A) uii cnupaibHOM pacnojoxernu (B1-B2) conepskar pebepHbie miactunsl (7)
U yCTaHOBOYHbIe Koubla R; (6); ycraHOBOuUHBIE KOJbIa R; (6) pacmonokeHbl KOAKCHAJIBHO,
peOepHble TuTacTHHBI (7) COCOMHEHBI C YCTAHOBOYHBIMH KOJbIaMH R; (6) M paBHOMEpPHO
pacrpenesneHsl O HapaBJIeHUIO OKPY KHOCTH, TTe:

(a) uncno ycTaHoBOUHBIX Kousell R; (6) He3aBUCUMO PaBHO N, MPUYEM N O3HAYAET YUCIIO,

Bapbupytomieecst ot 1 1o 10, ui=ot 1 10 n; ¥ n yCTAHOBOYHBIX KOJIeI R; ST peakUOHHY O 30HY
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TNICEBIOOKIDKEHHOTO CJIOS1 Ha N+1 KONBIEBBIX CIIOEB peOEPHBIX MIIACTHUH, KOTOPBIE KOAKCHAIBHBI
B paguajbHOM HANpaBJEHHH, MPUYEM KOJbLEBON CJIOH pebepHbIX MIacTUH 0003HA4aroT Ly, u
g=ot 1 no (nt1); m

(b) uncno pebepHbix miactuH (7) KaKOOro CJOsi peOepHBIX IUIACTHH PABHO P, YHCIIO
pebepHbIX muacTuH (7) B g-OM KOJbLEBOM CJI0€ PeOEPHBIX MIIACTUH Ly paBHO Py, U MHTEPBAT AJIs
pg paBeH (3-10)xg.

5. Crocob mo n. 3 wim 4, B KOTOPOM KOMIIOHEHTHI neperopoxaku (1) B crnupampHOM
pacnionoxkennn (B1-B2) umeror yron o Mexay KacaTeNbHOW K BHEIIHEH KpHBH3HE peOepHOMN
riacTHHbI (7) U HaNpaBIeHUEM pajuyca, mpudeM yrou o cocrasisier 10-80°.

6. Cnocob6 mo m. 3, B KOTOPOM KOMIIOHEHThI neperoponaku B; (1) B nenaputHOM
pacnonoskennn (C1-C3) oOpazoBaHbl MHOXECTBOM OCHOBHBIX peOepHBIX IUIacTuH (4) u
MHO’KECTBOM BCIIOMOTATENbHBIX PeOEPHBIX TUIACTHH (5); YUCIIO OCHOBHBIX peOEpHBIX IIACTHH (4)
Ha KaXJIOM KOMIIOHeHTe neperopoaxu B; (1) nesasucumo pasno k, u k paBHO 2-8; OCHOBHbIE
pebepHble muacTuHbl (4) W BCHOMoOrareibHble pedepHble IUIACTHHBI (5) pacCMOOKeHbI
NEePIEeHANKYJIIPHO KPEeCT-HA-KPECT, U CYMMAapHOE YUCIIO BCIIOMOTaTeNbHbIX peOepHBIX IUIACTHH
(5) Ha xax0M KOMIIOHeHTe neperopoaku B; (1) HezaBucumo cocrapiser ¢, 1 q pasHo 10-40.

7. Cnoco6 mo m. 6, B KOTOPOM KOMIIOHEHT meperoponku Bj (1) B nenapuTHOM
pacnonoxeHun umeer tun 1 nenapurtHoro pacronoxkenus (C1), B KOTOpOM ABE U3 MHOXKECTBA
OCHOBHBIX peOepHBIX IUIaCTHH (4) Kaknas UMerT amuHy D-2xh; m mepneHmuKyJsipHbl ApYT
APYTY, KOTOpbIe HAa3bIBAIOT TMEPBOHl OCHOBHOHM peOepHON IMJIACTUHOW M MEPIEeHAUKYJISIPHOU
OCHOBHOI peOepHOIi MIaCTUHOMN, COOTBETCTBEHHO; IPYTHe OCHOBHbIE peOepHbIe TUIACTHHBI (4) BO
MHOKECTBE OCHOBHBIX peOEpHBIX IUIACTHH (4) pacroNOKEeHbl MapajlieNIbHO MEePBO OCHOBHOM
peOepHOit TIaCTHHE C OJMHAKOBBIM PACCTOSIHUEM APYT OT Apyra hy; BCrioMoraresbHble peOepHbIe
miacTuHbl (5) Ha KakAOW OCHOBHOW pebepHON muacThHe (4) pacroiOKEHbI MapajuiesIbHO C
OJIMHAKOBBIMH MIPOMEKY TOUYHBIMU PACCTOSIHUSAMU h,; TTapa BCIIOMOTaTeNbHbBIX peOEPHBIX MIIACTHH
Ha TIepBOH OCHOBHOH peOepHON IUIACTHHE, KOTOpblE HAxXomaTcs Haubonee ONM3KO K
NEePNEHINKYJIAPHOH  OCHOBHOW  pe0epHON  IUIACTHHE, COOTBETCTBEHHO  OTCTOAT  OT
MIEPIIEHIUKYJIIPHON OCHOBHOMN pebepHOI MIaCTUHBI HA PAacCTOsIHUE hy, mapa BCIIOMOTaTelbHbIX
peOepHBIX MJIACTHUH HAa JIBYX OCHOBHBIX peOepHBIX IUIACTHHAX, MPUIJICTAIOIIUX K IIEPBOH OCHOBHOM
pebepHOil  TUTACTHHE, KOTOpPbIE  HAXOMSTCS  COOTBETCTBEHHO  Hambonee ONMu3ko K
NEePNEHINKYJIIPHOH  OCHOBHOW  peOepHON  IUIACTHHE, COOTBETCTBEHHO  OTCTOAT  OT
NEePIEeHINKYJIIPHOH OCHOBHOM peOepHOH MmiacTuHbl Ha paccrostHue 1/2h,, u BcomoraTenbHbIe
peOepHble TacTHHBI (5) Ha HHTEPBAJIBHBIX OCHOBHBIX peOepHBIX MIaCTHHAX (4) BBIPOBHEHBI O
OpsMOM  JIMHUM B TPOAOJIBHOM HANpPaBJIGHUHM, a pPacCTOsHHE h; Mexay KOHIIAMHU
BCIIOMOTATENbHBIX PeOSPHBIX IUTACTHUH (5) HA HHTEPBAIBLHBIX OCHOBHBIX PeOEPHBIX ITaCTHHAX (4)
cocrassiet (0,01-0,2) ot (D-2xh;)/k.

8. Cnocob no mn. 6, B KOTOPOM KOMITOHEHT NEPeropoaku B B 1EHAPUTHOM pacnonoKeHuu
umeer tun Il nennpurHoro pacmonokeHusi (C2-C3), rne ocHOBHbIE pebepHble TUAacTUHBI (4)
KOMITOHEHTOB Teperopoaku (1) pacmonokeHsl KpeCcT-HAKPECT U PAaBHOMEPHO PACIIPENENIEHBI 110

OKpy>kHOCTH MHON D-2xh;; umcno BcmomoraTtenbHbIX peOepHBbIX MIAacTUH (5) Ha Kakaou



28

OCHOBHOU peOepHON miacTuHe (4) SBIISIETCS OAMHAKOBBIM, BCIIOMOTAaTeNIbHbIE peOepHbIe
IUTACTHHBI PACIIONIOKEHBl TMAPAJUIENIbHO C OAWHAKOBBIM PACCTOSHUEM JApPYr OT napyra hs;
BCIIOMOTATeNIbHbIE peOepHble MIacTUHBI (5) Ha KaXIO0W OCHOBHOH pebepHOH mutactue (4)
00pa3yroT CeKTOpHBIE 00JIACTH, U PacCTOsTHUE hg MEXKITy CEKTOPHBIMU 00JIacTsIMU cocTaBisieT 0,5-
3orh,.

9. Cnocob mo 1. 3 unu 4, B koTopoM pedepHas mactuHa (7) HaxoauTes B 000t popme
u3 n-¢popmel (D1-D4), nepesepuyToii V-popmsl (DS), dopmer HakimoHHOH mactusbl (D6) u
dopmbr nyru (D7), pebepnass tutactuHa (7) cHaOskena HeOonpmumu oteepctusiMu (10);
HeOonpmne otreepctust (10) mmeror molyro (GopMmy M3 Kpyra, 3JUIMIICA, NPSAMOYTOJbHUKA,
TPEyTOJIbHUKA, MHOTOYTOJIbHUKA U TOA00HOH popmbr, u pebepHas mactuHa (6) B n-popme (D1-
D4) conep:xut OOKOBYIO CTOpOHY peOepHOit mracTUHbI (9) 1 BEPXHIOK YacTh peOePHOI MIIaCTHHBI
(8).

10. Cnioco6 no 1. 9, B koTopom mpuHa | pedepnoii mnactuns! (7) cocrasiser (0,2-0,9) ot
(D-2xhy)/(p umu q), u BeicOTa & pedepHoii mmactunbl (7) cocrasisier (0,1-0,6) oT mupuHs |1
peGepHoii macTusl (7).

11. Cnoco6 mo n. 9, B koropoMm mupuHa l; BepxHeil yactu pedepHoil riactubl (8)
pebeproit mactunbl (6) B m-popme (D1-D4) cocrasnser (0,1-0,5) ot wmupunsl | peGepHoii
riactuHbl (7); BeIcOTa 61 BepxHel yactu pedpa (8) pedeproii mnactunsl (6) B t-¢popme (D1 u D3)
coctasisieT 0,05-0,3 oT BrICOTHI 6 pedepHOii miacTiHbI (7).

12. Crioco6 o 1. 3 uiu 4, OTIMYAKOIIUNACS T€M, YTO YroJl KOMIIOHeHTa neperopoaku (1) k
MOTIEPEUYHOMY CEUEHUIO PEAKITMOHHOU 30HBI MICEBIO0KMKEHHOTO CJIOSI COCTaBJISIET OT -25 10 60°,
npeanodTUTeNbHO oT -20 10 50°, Gosee MpennoYTUTEIBHO OT -15 10 40°.

13. Cnoco6 no n. 1, OTIMYAOLIUICS TEM, YTO MPEAIaraeTcsi KOHTPOJIbHOE 3HaueHue M’
IJIsl UHTEpBajia peryaupoBaHus B nipenenax £5%, npeanoututenbHo +2%, wmm +1%, wim +0,5%
OT 3aJJaHHOTO 3Ha4eHUs1 M, mpu4eM, Koraa KOHTPOJIbHOE 3HaueHHe M’ OTCYTCTBYET B mpenesax
UHTEpBaJa PEeryJMPOBAHUS 3aJAHHOTO 3HaUeHUs1 M Tak, 4TOObI MOBEPXHOCTHASI CKOPOCTD |L Ta3a
U TJIOTHOCTB P cJiost yaosieTsopsutu opmyste (1), 3anannoe 3HaueHue M BBOAST B hopmyy,
pacueTHOe 3HaUEHHE COOTBETCTBYIOLIEH MOBEPXHOCTHOH CKOPOCTH |l T'a3a PacCUUTHIBAIOT U3
IUIOTHOCTH P CJIOS COOTBETCTBEHHO, M MOBEPXHOCTHYIO CKOpPOCTh Tra3a KOPPEKTHPYIOT B
COOTBETCTBUH C PACCYMTAHHBIM 3HAUEHHEM.

14. Cnoco® monyueHHss HU3IIUX OJIE(UHOB, BKJIOYAIOIIUN CTAIUI0O KOHTAKTHPOBAHHSI
OKCHI'€HATHOTO CHIPbSI C KaTaJM3aTOPaMU HA OCHOBE MOJIEKYJISIPHOTO CHTA B PEAKLIMOHHOM 30HE
TNICEBIOOKIDKEHHOTO CJIOST C TOJYYEHHEM HH3IIUX OJIePUHOB TMpPHU 3PPEKTHUBHBIX YyCIOBHSAX,
OTJMYAIOIIUNACS TEM, YTO B PEAKLMOHHOH 30HE ICEBIOOKIKEHHOTO CIIOS IMOBEPXHOCTHAS
CKOPOCTb |1 Ta3a U CPEIHsIsI IVIOTHOCTD P CJIOS KaTaJH3aTopa yIOBJIETBOPSIFOT IPUBEICHHON HIDKE
bopmye (I):

p=0,356u3-4,319u%-35,57u+M (I);

rae M=250-554, npennouturensHo 300-550 unu 400-500, nanpumep, 487,9;

|l IPEICTaBJIEHa B M/CEK, U p TIPECTaBJIeHa B KI/M>; WK

KOrga MOBEPXHOCTHASA CKOPOCTHb U rasa U CPECAHsAsA IIJIOTHOCTb P CJIOA KaTaJiu3aTOpa HE
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ynoBieTBOPsOT hopmyie (1), MOBEPXHOCTHYIO CKOPOCTh ra3a KOPPEKTUPYIOT criocoOoMm 1o 1. 1
Tak, 4TOObI NPHUBECTH MOBEPXHOCTHYIO CKOPOCTh |L ra3a M CPENHIOK IUIOTHOCTh P CIIOS
KaTajau3aTopa K yaosiersopenuto Gopmyisr (I).

15. Crocob mo m. 14, ornmuaromuiicss TeM, 4Tto 3()(QEeKTUBHBIE YCIOBHUS BKJIFOYAOT:
JaBlieHHe B BepxHeW uactu peaxrtopa Oompme yem 0,1 MPa, mpenmouturensro 0,2-1 Mlla;
Temnepatypa peakunu oonblre yem 400°C, npennouturensHo 450-500°C.

16. Cnioco6 mo mobomy u3 mm. 14 u 15, oTnugaromuiicss TeM, 94TO OKCUT€HATHOE ChIPbE
COIEP>KUT METAHOJ, MOJEKYJSIPHOE CHTO TPEACTaBisieT Co0oi cuimkoamoModochaTHoe
MOJIeKyJIsipHOE cuTo, npennouturenbHo SAPO-18, SAPO-34, SAPO-5 nnu ux koMOHWHAIHIO.

Ilo nosBepennocTu
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