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CITOCOB, YCTPOMCTBO U CUCTEMA JIJISI BBICOKO3®®EKTUBHOM
BBIPABOTKH SHEPI'MHU

O0JacTh TEXHUKH

HacTtosmee n3o0pereHne OTHOCUTCS K TYpOHHE H KOMIIOHEHTaM KaMephl
CropaHus, KOTOPHIE MOTYT HCIIOJIb30BaThCs B crioco0ax BHIPabOTKH SHEPTHH H
COOTBETCTBYIOIHNX CHCTEMax. M300peTeHne OTHOCUTCS TaKkXe K criocobam
HCIOJIb30BAaHHUS TaKOH TYpOMHBI H KOMIIOHEHTOB KaMephl CTOpaHUs IIPH BEIpaboTKe
3HEprHH.

YpoBeHb TEXHHUKH

I'azoBble TypOUHBI OOBIYHO HCIOJNB3YIOTCA B cmocobax U cucTeMax BEIpabOTKH
SHEPruH (3JIEKTPOIHEPTHH) I NOMYUYECHHS SHEPTHH OT MOTOKA ra3000pa3HbIX
IPOAYKTOB IOpEHHUsI, HAllpaBJIsIeMOro Ha JIOIaTKH, HMEIOIHECS B TYpOUHE, C IEIbIO
BpalleHHUs TYpOMHHOrO Bajga. JHEpPrus MOXXeT CHUMATHCS C Bpalllalolerocs Baja

nNoCpe€ACTBOM reHeparopa, obecrneynBaroOIIero SHECPIrUIO B BHAC 3JICKTPHUYCCTBA. H3-3a
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SKCTpEMaNbHBIX YCIOBHH (HapuMep, BHICOKHX TEMIEPaTyp H HalH4YHus
IOJBEP>KEHHBIX 3PO3HH M (MJIH) KOPPO3HH MAaTEPHAJIOB), B KOTOPHIX paboTaioT
razoBble TypOHHBI B OOBIYHBIX 3JI€KTPOTEHEPHPYIOMHUX YCTAHOBKAX (HalpUMep,
3HEpPreTHYECKHX YCTAHOBKaX, pabOTAIOMHUX HAa CKMTaHHH YIJIs), KOMIIOHEHTE
TypOHHBI OGBIYHO BHIIOJHSAIOT U3 BHICOKOKAYECTBEHHBIX MaTepHaoB. IlosTomy
rasoBble TyPOMHBI 4aCTO SBJISIOTCS AOPOTOCTOAIINMH KOMIIOHEHTaMH 0OBEKTOB,
BBEIpabaTHIBAIOIIHUX SHEPIHIO.

CymecTByouise TypOHHB MOTyT paboTars NpU BXOAHBIX TEMIIEPATypax
npu6musutensro ot 1200 xo 1400°C u TeMmepaTypax JIONAaTOK IPUOIHU3HTENEHO OT
900 mo 1000°C. ITo3ToMy B rasoBsIX TypOHHaX, paboTaromMX Ha 00BEKTaX,
BBIPa0aTHIBAIOIIMX HEPTUIO, KaK MPaBHJIO, HEOOXOAUMO HCIOIB30BATh XKAPONPOYHbBIC
MaTepHaIbl, BhIIEPKHBAIOLIME BEICOKHE TeMIepaTypsl. Kpome Toro, B Hanboee
COBEPIIEHHBIX KOHCTPYKIHAX TPeOyEeTCA TakxKe OXJIaXICHHE JIONATOK Hapsay ©
IpHUMEHEHHEM COBEPIICHHBIX TEXHOJIOTUH H3rOTOBICHHUS, TAKHX KaK HAalPaBICHHOE
OTBEPXICHHE MATEPHAIIOB U JaXX€ TEXHOJOTHS MOHOKPHCTAIHIECKHX JIONATOK.
OxaxxJeHHe JIONATOK HCIONb3yEeTCs AJIS MOBBIMICHHS CTORKOCTH TypOHMHBI K
TeMIepaType H, CJIe0BaTebHO, HOBBILICHHS €€ K03} QuIMeHTa N0JNIe3HOTo ReHCTBU,
HO 3TOT IPOIIECC OFPaHUYEH TEM, YTO TOJHKO BO3JYX WM B HEKOTOPBIX Cllydasx nap
IPUrOJHE JJis oxJiaxaeHus. KojinuecTBo BO3yxa, KOTOPOE MOXHO HCIIOJIB30BATh
JUTS OXJI2X/ICHHS, OTPAHUYEHO KOJIMYECTBOM IHEPTHH, KOTOPYIO MOXXHO HallpaBUTh Ha
cKaTHe M [mepeKkayky Bo3JyXa M HHOIZa mapa 4yepe3 TypOuHHEIE jonaTku. Kpome Toro,
BO3IyX 0OBIYHO ObecreunBaeTcs O/ OrPaHHYCHHBIM NaBJI€HHEM, HalIPAMED OIH3KOM
K arMocepHOMY, H IO3TOMY MMeeT OrpaHHYEHHYIO CIOCOGHOCTH K TeIIonepenaye,
Jaxce IPH BRICOKHMX pacxojax. Bosee TOro, BO3lyX COMEPXKHUT OONBIIOE KOTUIECTBO
KHCJIOPO/a, KOTOPBIH aKTHBHO BCTYNAET B PEAKIHIO IIPH BEICOKHMX TEMIIEpATypax, U
9TO ABJAETCA AONMOJIHHTENLHEIM (PakTOpOM, 00yCIOBIMBAIOIINM OIPaHUYCHUE B
MeTaJIyprui TypOMHHBIX JONATOK TOJBKO MaTepHaiaMu, 06JajaloMUMH BEICOKOH
CTOMKOCTBIO K OKHCIICHHIO, HATPHMED KapONPOYHbBIMU MaTepHaiamu. Takum obpazom
HECMOTpS Ha HCIIOJIb30BaHHE COBEPIIECHHBIX MATEPUAJIOB U OXJIAXKACHHUS JIOTIATKH
ra3oBOii TypOHHBI BCE XK€ NOABEPIKEHBI OKHCIIEHHIO H B HEKOTOPHIX ClIydasx
pa3pyHICHHIO 1apOM.

HecMOTps Ha HCTOIEHHE HCTOYHHKOB OPraHUYECKOro TOIUIMBA OCTAIOTCA

OTrpOMHBEIC 3allachl yris, KOTOprﬁ MOXET HUCIOJb30BATHCS IPH NPOU3BOJACTBE
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SHEPTUH, HO C)KUTaHHEe TAKHX TBEPJABIX TOIJIUB IPHBOJHUT HE TOJBKO K 3arpA3HEHHIO,
HO TaKXe K 00pa30BaHMIO YaCTHI, KOTOPHIE MOTYT IIOBPEXJATh KOMIIOHEHTHI CHCTEM
BLIpabOTKH JHEPTHH, B YaCTHOCTH TYpOHUHHBIC JONATKU. Takoe NOBpEXICHHE B
OCOOEHHOCTH BBI3BIBACTCS YaCTHIAMH, COAEPKALIUMHUCS B IIOTOKAX IPOJAYKTOB
TOpEHHs, B3aHMOJECHCTBYIOIUX C TYPOHMHHBIMH JIOIIATKaMH NPH BBICOKHX CKOPOCTSX,
HanpuMep, BILIOTh 0 npeBplmaromux 600 muns/gac (268 Mm/c). IlpenmecrByoniue
IONBITKH YMEHBIINUTH TaKO€ IMOBPEXIACHHUE BKIIOYAIH TpeOOBaHHE BBEICHHS
(GHUIBTPAIMOHHBIX CHCTEM JUIS YAANCHHS YaCTHI[ H3 IOTOKOB IPOAYKTOB rOPEHUS 10
HX IPOXOXAEHHS Yepe3 TypOHuHY, a Tak)Xe HCHOJIb30BaHHE BBICOKOKAYECTBEHHBIX
MaTepHaaoB B KOHCTPYKIMH JIONIATOK, KaK YIIOMHHAJIOCH BbIlne. OJIHAKO BBHIIOJHEHHE
TaKuX TpeOOBaHHH MOBBHIIAET CTOUMOCTh CHCTEM BhIpaboTKH 3Hepruu. Kpome toro,
BBHIIIOJIHEHHE TaKHX TPeOOBaHUH yBEIHYHBAET CIOXXHOCTh CHCTEM BHIPaOOTKH 3HEPTHH
H MOXET NPUBOJHTH K CHHKEHHIO 3QPEeKTHBHOCTH CIIOCOOOB BHIPaOOTKH 3HEPTHH.
CoOTBETCTBEHHO, CYIECTBYET MOTPEOHOCTh B YCOBEPIIEHCTBOBAHHOM TEXHOJIOIHH
JIOIIaTOK ra3oBbIX TYpOHMH, B KOTOPOH yCTpaHEHa [0 MEHbINEeH Mepe JacTh
YIOMSHYTHIX OTPAHHYCHHH, IPHCYINUX COBPEMEHHOMY YPOBHIO TEXHHKH.

CymHoCTh H300peTeHus

Hacrosmee n3obperenne obecneynBaeT CriocoObl, yCTPOMCTBA U CHCTEMBI
BBIPAOOTKH DHEPTrHH, KOTOPHIE MOTYT YBEJIHYHTh KIIJl H CHH3UTH CTOUMOCTD
KOMIIOHEHTOB 0J1arofaps KOHTPOJIIO, CHUKXEHHIO HIH YCTPAHEHHIO XUMHYECKOM
JNEeCTPYKIMHU TYpOMHHBIX JIONATOK H3-3a BO3JEHCTBHA BO3yXa H Mapa u
MEXaHHYECKOH 3pO3HH H3-3a BO3JACHCTBUS TBEPABIX YaCTHI, MPUCYTCTBYIOIHX B
NOTOKE MPOAYKTOB ropeHHs. Coco6bl, yCTpOHCTBA H CHCTEMBI BKIIOUAIOT
HCNOJIb30BaHHE NOTOKOB TEKY4Y€H CpeJbl ¢ MOBHIIIEHHBIM JJaBJICHHEM U (HJIH)
TypOMHHBIX JIONATOK C YBEJIMYEHHOM 00IeH MI0maasio, 9TO MO3BOISET JOCTHIATh
TpebyeMoii BRIpaOOTKH SHEPrUH NpPH 3HAYHTENHHO CHHXEHHBIX CKOPOCTH H
TeMIIepaType TypOHHHEBIX JJonaToK. B yacTHOCTH, H300peTeHne obecreunBaeT
TypOHHBI CO 3HAYHTEJIBHO YMEHBIIEHHBIM 110 MEHBIIE MEpPE OJAHUM pa3MepoM H Golee
XO0JIOAHBIMH JIONIATKaMH 10 CPaBHEHHIO ¢ TYpOMHAMH, HCIIOJb3YEMBIMH B OOBIYHBIX
cucTeMax BbIpaboTkH 3Hepruu. Takue TypOHHBI OCOOCHHO MPHUTOAHBI IS
HCII0JIb30BaHus B cnocobe min cucteme BeIpaboTKkH 3Hepruu. Hanpumep, cnoco6 uiam
CHCTE€Ma MOTYT OBITh TAKMMH, YTO BKJIOYAIOT IPUMEHEHHE BBICOKOTO JABJICHUS H

BEICOKOTO KO3 (PHIHEeHTa NOBTOPHOTIO UCIOJIB30BaHH S UPKYIHPYIOLIeH TeKydeit
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cpenrn uin paboyero Tesa, HAIpUMEDP MHPKYJIHPYIOIIEH TEKy4Yel Cpeabl Ha OCHOBE
CO,. KpoMe TOro, TEXHOJIOTHS OXJIAXICHHS JIONATOK MOXET OBITH 0OLEMHEHA C
KOHCTPYKIHEH JIonaTKH, pabouuM JaBjieHHEM H paboueil CKOPOCThIO, YTO MO3BOJSET
o6ecleYnTh CreNHaIbHEIH peXuM paboTel TYpOHHEI B HEKOTOPOM JHana3oHe
TEMIIepaTyp, NaBI€HUH U CKOPOCTEH, peryupys, CHHXas UIM YCTPaHss 3pO3HIo,
BO3HHKAIOIIYIO H3-32 YIapOB TBEPJbIX YaCTHI[ HIH XHMHYECKOH AECTPYKIHH
TypOHHHEBIX JIONIATOK. B 4acTHOCTH, B TypOHHHEIE JIONATKH MOXET OHITH BBEIACHA
TpaHCHHpaALHOHHAS 3alUTa NYTEM NPOIYyCKaHHs YE€PE3 HUX TPAaHCIHPALHOHHON
TeKyued cpensl (HampuMep pelHKIHpoBaHHOTO pabouero rena). Takas
TpaHCHHPALHOHHAS 3alIHTa MOXXET BKJIIOYATh OXJIaXICHHE JIONATOK, 3aBUCALICE OT
TEMIIEPATYPHl HCIOJIB3yeMOil TpaHCIHpanHMOHHOM TeKydel cpensl. Tak kak
TypOHMHHEIE JIOMATKH MOTYT BpPaIlaThCs CO 3HAYHUTENHHO MEHBIIEH CKOPOCTHIO 1O
CPAaBHEHHIO C TYPOMHHBIMH JIONIATKAaMH B OOBIYHBIX CHCTEMAaX BBIPAOOTKH SHEPIHH,
n306peTeHHEe MOXET 06ECIIEYHTh CHUKECHHE IPO3UH, YBEIHYEHHE CPOKA CIIYXKOBI
JIONMAaTOK H CHHXXEHHE TpeGoBaHM#H, NpeabIBISEMbIX K JlonaTkaM. bonee Toro,
npejajaraeMele B H300peTeHHH TYpOHHBI MOTYT ACHCTBOBATh ¢ OONbIIEH

3¢ HeKTHBHOCTHIO (MOBHIIEHHBIM KII) H NIpH 60jiee HU3KHX TEMIIEpaTypax, 4YTo Jaet
BO3MOHOCTH CHHXXEHHS 3KCILUTYaTallHOHHBIX 3aTpaT, NPOIJIECHHS MEXPEMOHTHOTO
epHoJa H CHUXXEHHS pacxojia TOIUIHBA.

B oaHOM H3 BapHaHTOB BBINIOJIHEHHS obecnedeH crnocob BRIpabOTKH SHEPIHH.
Cnoco6 MOXeT BKJIIOYATh BBeJAcHHE TOIINBa, Oy ¥ TPaHCIIMPAIHOHHOM TEKy4eH
cpens! Ha ocHoBe CO, B KaMepy CropaHHs, C)XHTaHHE TONJIUBA B KaMepe CropaHus ¢
obecrieueHHEM MIOTOKA MPOAYKTOB FOPEHHS, COAEPIKAIETO LUPKYIUPYIOIY IO
TEKY4YyIO Cpely H HEKOTOPOE KOJIHYECTBO TBEPABIX YaCTHIl M MPOXOIALIETO €
onpeseaeHHON CKOPOCThIO, H pacIIMpEeHHe OTOKA MPOJYKTOB FOpEeHHUs B TypOuHe,
cojepKauleil rpynny TypOMHHBIX JIONATOK, C I€JIbIO BLIPAOOTKH JHEPTHUH U
IIOJy4eHHs BHIXOJHOIO MOTOKA TypOHHBI, IPU 3TOM IpH paboTe TYpOHHBI TypOUHHBIE
JIONATKH BPAIAIOTCS CO CKOPOCTHIO, MeHblIeH npubiausutenso 500 muns/gac (223,5
Mm/c).

Cnoco6 MOXET BKJIIOYATH NPONYCKaHHE BEIXOAHOTO NOTOKA TypOHHEI Yepes
¢GUNBTP, BHIIOJHEHHBIH TaK, YTOOBI yAaNIsATh B OCHOBHOM BC€ TBEPIbIC YaCTHUIIHI,
COJEpXKAIUECS B BEIXOJAHOM ITOTOKE TYpOUHEI, H GopMHpPOBAaTh OTGHILTPOBAHHBIA

BBIXOJHOM OTOK TYpOuHBI. CIoco0 MOXKET Tak)Ke BKJIOYATh IPOIyCKaHHE
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OT(GHUIBTPOBAHHOI'0 BBIXOJHOTO IMOTOKA TYpPOHHBI Yepe3 TENMIOOOMEHHHK C
obecreyeHHeM OXJIQXIEHHOI0 BBIXOJJHOTO IIOTOKa TypOHHE, 00paboTKy
OXJIaXXJIEHHOT'0 BBIXOJJHOT'O IIOTOKA TyYPOHUHEI C OTBEAEHUEM OJHOTO HMJIH HECKOJBKHX
KOMIIOHEHTOB BBIXOJHOTO TOTOKAa TYpOUHBI H NponyckaHHue o6paboTaHHOrO
BBEIXOJHOrO MOTOKa TYpOHUHBI 06paTHO uepe3 TeIMI00OMEHHHUK ¢ 06€cIIeYeHHEM IIOTOKA
HarpeToi, peHKINPOBAaHHON NUpKyIupyronel Texydei cpeapl. Cnocob
JIOTIOJIHUTENIFHO MOXET BKIIIOYATh HalpaBJICHHUE 110 MEHBIIEH Mepe YacTH MOTOKa
HarpeTou, peUKIUPOBaHHON HUPKYIUPYIOIIEH TEKydel cpelbl B KaMepy CropaHus.
KpomMe Toro, cnoco6 MOXXET BKJIFOYATh HAllpaBJICHUE 10 MEHBIIEH MEpE YacTH IOTOKA
HarpeTo#, peluKINPOBAHHON UPKYIHpPYIOLIeH TeKydei cpeasl B Typbuny. Cnocob
MOXET TaK)Xe BKJIIOYaTh HAllpaBJieHHE IO MEHBIIEH MEPE YaCTH IIOTOKA HarpeToOM,
PELHKIMPOBAHHON LUPKYIHpYIOWEH Tekydel cpeasl B 610K OYHIIAIOIIEr0 MaTeprana,
B KOTOPOM IIOTOK HarpeToH, pelUKIMPOBAHHON MHPKYJIHPYIOIIEH TEKYYEeH Cpeasbl
COCUHIETCS C OYHIIAIOIINM MaTepHaloM, GOpMHUPYs NOTOK OYHINAIOLIErO
MaTepHalia, B KOTOPOM OYMIIAIONIH MaTepHall CKOHQHIypHpOBaH TaK, YTOOBI
yAaNXATh OTJIOXKEHHS Ha TYpOHMHHEIX JionaTKaxX, oOpa3oBaBLINECs U3-3a IPUCYTCTBHSA
TBEPABIX YaCTHI] B IOTOKE IPOAYKTOB F'OPECHHUS.

IToTox ouHINaromero Marepuana MOXXeT BBOOIUTECS HEIIOCPEACTBEHHO B
TypbuRy. KpoMe TOro, noTox O4dInamero MaTepuana MoxXeT COCTHHIATHCS C
IIOTOKOM NIPOAYKTOB IrOpeHHs, GOpMHPYS 00bEAHHEHHBIH NOTOK POAYKTOB FOPEHUS
¥ OYHIIAIOIIEero MaTepHaja, KOTOPhIi MOXeT OBITh HallpaBlieH B TypOUHY.
Lupkynupymoinas Tekyuas cpeaa Moxet cogepxarb COj, KOTOpbIH MOXET OBIThH
obecrneyeH B CBEpXKPUTHIECKOM COCTOSHUH. Crioco6 MOXET JONOJHUTEIBHO
BKJIIOYATh COCAHMHEHHE OT(QHIBTPOBAaHHOI'O BBIXOJHOIO MOTOKA TYPOHHBI C CHITYYHUM
TBEPABIM TOILIMBOM ¢ GOopMHPOBaHHEM J00aBOYHOro TONIIMBA B BHJAE CYCIIEH3UH U
BBEJICHHE JOOABOYHOTO TOIUTHBA B Kamepy cropaHus. Croco6 MoXeT TakXe BKIII0YaTh
HCIIOJIb30BaHKE N0 MEHBIIEH Mepe YacTH pelMKINPOBAHHON LUPKYIHPYIOIIEH
TeKy4eil cpeasl B KauecTBE TpaHCIHPaHOHHOH TeKydell cpensl. Mcnonb3oBanue
PCUHMKIMPOBaHHOM LHUPKYIHpPYIOLEH TeKydel cpelbl B KAaYeCTBE TPAHCIIHPALIMOHHOH
TeKy4el cpeabl MOXXET BKJIIOYAaTh NPOCaYMBaHHE TPAHCIIHPAlHOHHOH TEKy4YeH cpelbl
B HaIlpaBJICHHHU BHEIIHEH MOBEpPXHOCTH TypOUHHBIX Jonatok. [IpocaunBanue

TpaHCIIHPAalHOHHOMN TeKydel cpelbl K BHEIIHEH MOBEPXHOCTH TYpOHHHBIX JTONATOK
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MOXET BKIIOYATh MIPOCaYMBaHUE TPAHCIHPALHOHHOMN TEKy4Yel Cpelibl CKBO3b
MOPHUCTHIA CIICYEHHBIH MaTepHal.

B npyrom BapuaHTe BHINOJHEHHs obecledeHa CHCTeMa BEIPaOOTKH YHEPrUH.
Cucrema BHIpabOTKH SHEPTHH MOXET BKJIIOYATh KaMepy CrOpaHHs, BHIIOIHEHHYIO TaK,
4TOOBI IPUHUMATH TOMINBO, O2 H LHPKYIHPYIOLIYIO TEKY4YIO CpEey, H HMEIOILIYIO IO
MEHbIIEH Mepe OJHY CTaIuIo (CTYNeHb) FOPEHHs, Ha KOTOPOH CKHraeTcsl TOIJIHBO H
obecrneynBaeTcs MOTOK IPOAYKTOB FOPEHHUS, COACPXKAIIMA IUPKYIHPYIOUIYIO TEKYYYIO
cpelly U HEKOTOPO€E KOJIHYECTBO TBEPABIX YacTHIl, TypOuHy, coobmarmyocs
(cBA3aHHYIO IO TeKy4Yeil cpele) ¢ KaMepoi CropaHus H HMEIOIIYIO BXOAHYIO JacTh,
CIIYXaIlyo JJIA IpHeMa MOTOKA MPOJYKTOB I'OPEHHs, H BBIXOAHYIO 4acThb, CIIyXallyIo
JUISl BBITYCKa BHIXOJHOTO IIOTOKA TypPOHHBI, @ TAK)Xe rPyIIy TypOHHHBIX JIONATOK
pa3sMepoM, JOCTATOYHBIM JUIS TOTO, 4TOoOK! TypOuHa paboTaia IpH CKOPOCTH JIONATOK,
MeHbIIe# npubau3uTenbao 500 muns/gac (223,5 M/c), 1 GunbTp, coobmaromuiics ¢
BBIXOJHOM 4acThIO TypOUHBI M BBIIOJIHEHHBIH TaK, YTOOBI BHIJaBaTh
OTGHUNBTPOBAHHBIN BHIXOJHOH MOTOK TypOHHBI.

CucreMa BeIpabOTKH YHEPTHH MOXET BKIIOYaTh TEIJIOOOMEHHHK,
coobmaronuiics ¢ puILTPOM U BBHIIOJIHEHHBIH TaK, YTOOBI IPHHHMATh
OT(GUILTPOBAHHBIN BHIXOJHOH OTOK TypOuHBI. CHCTEMa BEIPaOOTKH S3HEPTHH MOXET
Tak>X€ BKJIIOYATh 0JIOK OYHMINAIONIEr0 MaTepHalla, COOOIAIOMHUMKCS ¢
TeII00OMEHHHKOM H BBHIIOJIHEHHEIH TaK, 4TOOBI 00BEANHATH OYHINAIOLINNA MaTepHal
C IIOTOKOM TEKydeil cpejibl, MOCTYNAIUIHM C TEINI00OMEHHHKA, QOPMHpPYs TIOTOK
ounmaroiero Marepuajia. CucTeMa BEIpab0OTKH SHEPIrHH MOXET JAOMOJHHTEIBHO
BKJIIOYATh CMECHTENBHBIN IePEKIII0OYaTeh NOTOKA, BHINOTHEHHBIR TaK, YTOOHI
00BEANHATH NOTOK OYHINAIONIECT0 MaTepHalia ¢ IOTOKOM NPOAYKTOB FOPEHHS,
dopMupys 06beIHHEHHBIH NOTOK IPOJYKTOB FOPEHUS M OYHINAIOLIEro MaTepuaia, u
HanpaBIATh 00beJUHEHHBIH IOTOK NPOJAYKTOB FOPEHHS H OYHINAIOIIEro MaTepHania B
TypOHUHY.

JlonaTkH MOTYT COAEPXAaTh MOPHCTHIH CIIEYCHHBIH MaTepHaj, KOTOPEIA MOXET
OBITb CKOMIIOHOBAH TaK, YTOOBI HANPaBJIATh TPAHCIHPALHMOHHYIO TEKYUYIO Cpeny K
BHEIIHEN MOBEPXHOCTH TYPOUHHEIX JIonaToK. [IopHCTHIM ClieYeHHBIH MaTepHaJl MOXKET
$OpPMHPOBATh BCIO BHELIHIOK TOBEPXHOCTH TYPOHHHEIX JonaTok. Kpome roro,

TypOHHA MOXET BKIIOYATh POTOP, KOTOPBIH MOXET COJEPXKAaTh IMOPHCTHIA ClIEYEeHHbIH
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MaTepuall, KOTOPhI MOXeT OBITh CKOMIIOHOBAaH TakK, YTOOBI HAIPaBJIAThH
TPaHCIHPAIMOHHYIO TEKYYYIO Cpelly K BHEIIHEH IOBEPXHOCTH pOTOpa.

B npyrom BapuaHTe BBIIOJHEHHUs obecnedeH cnocobd BEIpabOTKH SHEPIHH.

Croco6 MoXeT BKJIIOYaTh BBEJeHHE TOILUIHBA, Oy M TPaHCIHPAIMOHHOM TEKy4eH
cpens! Ha ocHoBe CO) B KaMepy CropaHHs, C)KHIaHHE TOIUIMBA C 00ecIeYeHHEM

ITIOTOKa NPOAYKTOB rOPEHHUA, COACPKAIECTO COz, pacuIupCHHUE IOTOKA IPOAYKTOB
rop€Husa B Typ6HHe C HCIBIO BI)IpaGOTI(H SHECPIrHH U NOJYYCHHS BBIXOJHOI'O ITIOTOKA

TypOHHBI, 06paboTKy BBIXOJHOTO MOTOKAa TYPOHHBI C IOBTOPHBIM HCIIOJIb30BAHHEM 110
MeHbIIle# Mepe YacTH HUPKYJIHpYyIommeil Tekydel cpeasl Ha ocHoBe CO; B KaMepe
CropaHHs W MCIOJH30BaHHE PENUKINPOBAHHOH NUPKYIHPYIOIEH TeKy4el cpeasl Ha
ocaHoBe CO;, B KaueCcTBE TPAHCHUPAIHOHHON TEKy4YeH Cpeasl.

Hcnonp3oBaHue PENHKIMPOBAHHON IIUPKYJIHPYIOIIEH TEKy4el Cpeasl HA OCHOBE
CO; B KavecTBe TPAHCIHPAIHOHHON TeKy4ell cpe/lbl MOXKET BKJIIOYaTh TPAHCIIHPAIHIO
PEUKIHPOBAaHHOM HUPKyIHpyIoe# Tekyde# cpeasl Ha ocHoBe CO; B TypOuHe.
Hcnonb30Banue peHKIMPOBAHHON NUPKYIHpYyIomei Tekyded cpenpl Ha ocHoBe CO;
B Ka4€CTBE TPAHCIMHUPAIHOHHON TEKy4el cpe/ibl MOXKET BKIIOYATh TPAHCIHPALHIO
PELHKINPOBAaHHOM IHPKYIUpYyIome# Tekyueit cpensl Ha ocHoBe CO, B KaMepe
cropanns. Croco6 MOXeT BKJIIOYATh HalpaBJI€HHE NOTOKA IPOJYKTOB TOPEHHS H3
KaMepsl CropaHus 4epe3 KaHal B TYpOHHY, H HCIIOJIb30BaHUE PEIUKIHPOBAHHOM
HUPKYIupyomei Tekydei cpeabl Ha ocHoBe CO7 B KauecTBe TPaHCIHPALMOHHOM
TEKyde# cpebl MOXKET BKJIIOYATh TPAHCIHPALHNIO PEIUKINPOBAHHONH NUPKYIHPYIOIIECH
texydeil cpensl Ha ocHoBe CO; B kaHasne. Cnoco6 MOXET TaKXe BKIIOYATh JOBEJACHHE
PENUKINPOBAHHOM MUPKYIHpPYIOHmel Tekydell cpensl Ha ocHoBe COj 10 TeMIepaTyphl,
MEHbBUIEH TeMIIEpaTypsl MOTOKa NPOAYKTOB ropeHus. Cnocob MOXET TaK)XXe BKJIIOYATh
JIOBEAEHHE PENUKIHNPOBAHHON MUPKyIUpyolieil Tekyue# cpeasl Ha ocHoBe CO; 10
TeMIIEpaTypHl, paBHOM TeMIlepaType MOTOKa HpoaykToB ropesus. Cnocob mMoxer
TaK)Xe BKJIIOYATh JOBEJEHHUE PEHUKIUPOBAHHON NUPKYJIHpYIOMmEH TeKydell cpennl Ha
ocHoBe CO, 10 TeMnepatypsl, OoJblIeH TeMnepaTypsl IOTOKA IPOAYKTOB FOPEHHS.

Cucrema BHIpaGOTKH 3Hepruu obecrnedyeHa B IpyroM BapHaHTE BBIIIOJIHEHHUS.
CucreMa MOXET BKJIIOYaTh: KAMEpPY CropaHHs, BEINOJIHEHHYIO TaK, YTOOBl IPHHUMATH

ToILTHBO, O) M MOTOK HHPKYJIHUpYIonlei Tekyuei cpenbl Ha ocHoBe COj, B HMEIONLY IO
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IO MEHBIIEH Mepe OJIHY CTAIHIO FTOPEHHS, HA KOTOPOM CXHUIraeTcs TOIIMBO B
NPHUCYTCTBHH IIOTOKA MUPKYyIHpYyIomel Teky4eil cpeasl Ha ocHoBe CO; ¢
obecrneueHreM OTOKA MPOAYKTOB ropenus, coaepxamero CO,; TypOuny,
COOOLIAIONIYIOCS C KaMepo# CcropaHus ¥ MMEIOUIYIO BXOJHYIO YacCTh, CIyXaUlylo IS
npHeMa MOTOKa MPOAYKTOB FOPEHHS, H BEIXOJAHYIO YaCTh, CIIYXAIYIO JUIS BHIYCKa
BBIXOJTHOTO TIOTOKA TypOuHEI, cogepxamero CO;, a Takxe rpynny TypOHHHBIX
JONATOK, IIPH 3TOM IOTOK IPOAYKTOB rOPEHHUs BO3JACHCTBYET Ha TYpOMHHEIE JIOTIATKH,
Bpalas ux U BhIpabaTsiBas 3HEPruio; NPHYEM OJHMH HJIM HECKOJIIBKO KOMIIOHCHTOB
CHCTEMBI BBHINOJIHEHEI TAK, YTOOBI HCIOJH30BaTh 4YaCTh IOTOKA PEIMKINPOBAHHON
MUPKYJIMpYIONie# TeKy4el cpebl B KaueCTBE TPAaHCIIMPALHOHHOM TEKy4Yel cpebl.

O/IMH HJIM HECKOJIHEKO KOMIIOHEHTOB, BBIIOTHEHHBIX TaK, 4T0ObI 00pabaTriBaTh
BBIXOJHOM OTOK TYpOHHEI, GOPMHPYS MOTOK PEIHKINPOBAHHON LHUPKYIHPYIOIIEH
TeKydei cpeasl Ha ocHoBe COy, MOTYT conepxaTh QUILTD, TEMI00OMEHHHK,
cenapatop # (uiau) kompeccop. OQUH HIH HECKOJIBLKO KOMIIOHEHTOB, BBIIOJIHEHHBIX
TaK, YTOOBI HCIOJIH30BaTh YaCTh IOTOKA PENUKIMPOBAHHOM MUPKYJIHPYIOIIEH TEKyYe
cpensl Ha ocHoBe CO; B KayecTBE TPAHCHHPALMOHHON TEKY4€# Cpelbl, MOTYT
COJEPKAaTh NOPUCTHIN ClIEYCHHBIH MaTepHall, CKOMIIOHOBAHHBIH TaK, 4TOOBI
IPHHUMATH MPOXOIAINYI0 CKBO3h HETO TPAHCIIMPAMOHHYIO TEKYUYYyIO Cpelny.
Typ6unHEle TONaTKH MOTYT HMETh BHICOTY, MeHee npubausutenbno 0,275 M.
Typ6una moxer coxepxarb MeHee 2000 Typ6HHHBIX lonaToK. OTHOIIEHHE AJIUHBI
TypOHHEI K CpeHEMY AMAMETPy JIONATOK MOXET COCTaBIATh Oonee 4.

B npyrom BapuaHTe BBHINOJHEHHS obecrieueHo TypOuHHOE YCTPOHCTBO.
YceTpoiicTBO MOXKET COEPKATh IPyNIly KOMIIOHEHTOB, BKIIOYAIOIYIO KOXYX,
$OopMHUPYIOIIMIA BXOAHYIO 9acTh, BBIIOJHEHHYIO TaK, YTOOBI IPHHUMATh MOTOK
IIPOAYKTOB FOPEHHUS, U BEIXOTHYIO YacTh. KOMIIOHEHTHI MOTYT TaKXe BKIIOYATh
pPOTOp, pa3MelleHHBIH B KOXKYX€E, ¥ IPYIIY JIONATOK, OTXOASIIHX OT POTOPA, IPH 3TOM
OJIMH HJIM HECKOJIBKO KOMIIOHEHTOB COJIEPXKAT OPUCTHIA CIIEYEHHEIH MaTepuall,
CKOMIIOHOBAHHBIH TakK, 4TOOB!I HAIPaBisATh CKBO3b HErO TPAHCIHHUPAHOHHYIO TEKY1YIO
cpeny.

ITopHCTHIA CieYeHHBIH MaTepral MOXeT GOPMHPOBATh BCIO BHEUIHIOKO
IOBEPXHOCTH TypOUHHEBIX JIonaToK. KoXyX MOXKeT colepKaTh MOPUCTHIH CIIeYeHHBIA

MaTepHall, KOTOPhIi MOXeT OBITh CKOMIIOHOBAaH TaK, 9YTOOBI HANPABJIATH
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TPaHCHHPALHOHHYIO TEKY4YYIO cpely K BHyTpPEHHEH IMOBEPXHOCTH KOXyXa. PoTop
MOXET COJEPXaTh OPHCTHIM CIIEUSHHBIH MaTepHal, KOTOPBIH MOXeET OBITh
CKOMIIOHOB2H TaK, YTOOBI HalpaBJATh TPAaHCIHPALHMOHHYIO TEKYUYYIO CpENY K
BHEIIHEH IOBEPXHOCTH poTopa. PoTop MoXeT colepxkaTh y3ea GOPMHPOBAaHHS
KOJIBI[EBOTO MOTOKA (TYpOHHHBIH AUBEPTEP), IPUCIOCOOIEHHBIN I HaPpaBICHUS
IMOTOKA MPOJYKTOB F'OPEHHUS BOKPYT poTOpa. Y CTPOHCTBO MOXET COAEPXKAaTh BXOLHOH
KaHaJjl, COCIUHEHHBIH C BXOJHOH YacThiO KOXKYXa U BBHIIIONHEHHBIH TaK, YTOOBI
COECAMHATHCS C BEIXOJHOM YacThIO YCTPOHCTBA KaMEPHl CTOpaHUs U IPUHHUMAThL U3 Hee
IMOTOK IPOJYKTOB FOPEHHS, H BXOJAHOH KaHaJl MOXET COAEPKAaTh IIOPHUCTHIH
CIIEYEHHBIH MaTepHal, KOTOPHIA MOXET OBITh CKOMIIOHOBAH Tak, YTOOBI HAIIpaBIAThH
TPaHCHHPAIHOHHYIO TEKYUYyIO Cpely K BHYyTPEHHEH IOBEPXHOCTH BXOJHOIO KaHana.
BxoaHas 4acTh KOXyXa MOXeT OBITh BBIIIOJIHEHA TAaK, YTOOB! COEAUHATHCH
HENOCPEACTBEHHO C BRIXOAHOMN YacThIO YCTPOHCTBA KaMephl cropanus. Bxonnas 4acTs
KOXYyXa MOXET OBITH BEIIIOJIHEHA TaK, YTOOBI IPHHUMATh NIOTOK MIPOAYKTOB FOPEHHUS
OT TPYIIIBI KAMEP CrOPaHHUs, pa3MEIIEHHbIX IO PaguyCy OTHOCHTEJILHO IJIaBHOH OCH,
copMHpOBaHHOH POTOPOM.

JlonaTku MOTyT colepaTh HOPHUCTBIH CIIeYeHHBIH MaTepHal, KOTOPBIH MOXeET
OBITH CKOMIIOHOBAH TaK, YTOOBI HANIPaBJiATh TPAHCIHUPALIMOHHYIO TEKYUYYIO Cpeny K
BHEIIHEH MOBEPXHOCTH JIONATOK. JIONaTKH MOTYT COJEPXKaTh 110 MEHbIIEH MEPE OUH
3JIEMEHT JXECTKOCTH. DJIEMEHT JXECTKOCTH MOXET COJAEPXKaTh CTEPKEHD, IPOXOAALIHHT
CKBO3b IIOPUCTHIN CIICYEHHBIM MaTepruasl B KaxA0oH TypOHHHOM JonaTke. DJIE€MEHT
XKECTKOCTH MOXET COJIePXaTh CEpAIlEBHHY, H NOPUCTHIH CIICYEHHBIA MaTeprual MOXET
pasMeIaTbes BOKPYT CepAleBHHBL. B cepaneBuHe MOTYT ObITh CHOPMHPOBAHBI OAHH
HJIM HECKOJILKO KaHAJIOB, BHIMOJHEHHBIX TaK, YTOOB NPUHUMATh TPAHCIIHPAUHOHHYIO
TEKY4YYyIO CpEeAy U HampaBJIsATh TPAaHCIHPALHOHHYIO TEKYUYYIO CPEly B IIOPHCTHIH
crnedeHHbINH MaTepuan. B omaTtkax MOoryT O6bITh cOPMUPOBAHBI OJUH HIIH HECKOJBKO
KaHAJIOB, BBIMOJHEHHBIX TaK, YTOObI IPHHAMATh TPAHCIHPAIMOHHYIO TEKYUYIO Cpelay
H HampasJiaTh €€ B IOPUCTHIH cnedyeHHbIH Marepuan. Kaxaas U3 10maToK MOXeET
IPOCTHPATHCA OT BXOJHOM KPOMKH K BRIXOJHOH KPOMKE, H JIOIATKH MOTYT OBITH
BBIIIOJIHEHBI TaK, YTOOb GOpMHPOBATh NOTOK TPAHCIHPALHOHHON TEKY4YEH Cpelbl y
BXOJHOMH KPOMKH, KOTOPHIH 60Jipllle MOTOKA TPAHCIHPALHOHHOMN TEKy4YeHd Cpelbl y
BEIXOJAHOM KPOMKH. B Kax10i U3 TypOMHHBIX JIOMATOK MOXET OBITh CHOPMHPOBaHA

NOBEPXHOCTDh NOCTYIIJICHHUS TpaHCHI/IpaHI/IOHHOﬁ TeKy‘ICﬁ Cpe€anl y BXOJHOH KpOMKH,
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GoJiblIasl, Y4eM HOBEPXHOCTE MOCTYIUICHHS TeKy4el cpeibl y BEIXOJHOM KpOoMKH. B
KaXXJI0# U3 JOIaTOK MOXeT OBITh CHOPMHPOBaHA CTEHKA, TOJNIIHHA KOTOPOH y
BBEIXOJHOM KPpOMKH 6oJbIIe, 4eM y BXoJHOH KpoMku. Kaxnas U3 JIONaTOK MOXET
IMPOCTHPATHCH OT XBOCTOBHKA JI0 BEPIIHHEI (KOHIA), H B IOPHUCTOM CIIEYCHHOM
MaTrepHalie MOXeT ObITh CGOPMUPOBaHa NOPUCTOCTD, MEHSIOIIASICS MEXY
XBOCTOBHKOM M BepIIHHON. IIoOpHCTOCTE MOPHCTOrO CIEYEHHOr0 MaTepHajia MOXET
OBITH CHOPMHpPOBaHa TaK, YTOOB! MOTOK TPAaHCIHPALMOHHON TEKy4eH Cpeasl y
BEPIIHHBI OBUI OOJNBIIE NTOTOKA TPAHCIHPAMOHHON TEKYy4€H Cpeibl Y XBOCTOBHKA.
TTopHCTOCTH MOPHUCTOTO CIIEYEHHOTO MaTepHalla MOXET OBITh CHOPMHUPOBAHA TaK,
4yT06Hl IOTOK TPAHCHHUPALMOHHON TeKy4eil Cpelibl y BEPIIMHBI ObLI B OCHOBHOM paBEH
IOTOKY TPaHCIHPAIHOHHOM TeKy4yeil cpeasl y XBocTOBHKA. [lopucThIH crieyeHHbIi
MaTepHaJI MOXET OBITH CHOPMHPOBAH B HECKOJIBKO CJIO€B, IOPHCTOCTH KOTOPBIX
BO3pacTaeT OT XBOCTOBHKA K BepiunHe. Kaxcast H3 JTIONATOK MOXET ObITH
copMHpOBaHa KaK LeTHKOBass KOHCTPYKIHS C TPYNIIOH BHYTPEHHHX pebep.

KoMmnoHeHTHl TYpOUHHOTO YCTPOHCTBA MOTYT BKJIIOYAaTh I'PYIITy CTaTOPOB,
coJlepKalIuX HOPUCTHIN CIICYEHHbIM MaTepHall, CKOMIOHOBAaHHBIH TaK, YTOOEI
HaIpaBJIATh TPAHCIHPAIUOHHYIO TEKYYYIO Cpely K BHEIIHEH IOBEPXHOCTH CTATOPOB.
TypOuHHOE YCTPOHCTBO MOXET COAEPKATh OJAHO HJIH HECKOJBKO YIUIOTHEHHIA,
IpHYEM OJHH HJIH HECKOJIBKO KOMIOHEHTOB BHIIIOJIHEHBI TaK, YTOOLI HAIIpaBJIATh
TPAHCIIHPALHOHHYIO TEKYUYIO CpeAy K YIJIOTHEHHSAM. YIUIOTHEHHS MOTYT COIEpXKaTh
MOPHUCTBIH CIIEYEHHBIH MaTepHal.

Typbunnoe yctpoiicTBo obecrnedeHo B APYroM BapHaHTE BHIIIOTHEHUS.
VeTpoiiCTBO MOXET COJEPXKaTh IpyIIly KOMIIOHEHTOB, BKIIOYAIOMYIO KOXYX,
dopMHEpYIOIIHiT BXOJHYIO 9acTh, BHIIIOJIHEHHYIO TaK, YTOOB IPUHUMATH IOTOK
NPOAYKTOB FOPEHHMS, U BHIXOJHYIO YacTh. Y CTPOHCTBO MOXET COAEPKATh POTOD,
pa3MelIeHHbIH B KOXYyX€, ¥ I'PYIIY JONAaTOK, OTXOASIIUX OT POTOpa, IPH 3TOM
OTHOIIIEHHE JJIHHBI TYPOUHHOTO YCTPOHCTBA K CPEHEMY AHUAMETPY TPYNIBI JIONIATOK
O6onpmie 4.

TypOHHHEIE JIONATKH MOTYT HMETh BBICOTY, MeHee Npubnusutensuo 0,275 M.
Typ6unHoe ycTpoiicTBo MoXxeT coaepxath MeHee 2000 TypOHHHEBIX JIONIATOK.
JlomaTku MOTYT MMETh TPaHCIHPAHOHHYIO 3a1muTy. KpoMe Toro, jionaTkd cogepxar
IIOPUCTHIN CII€YeHHBIH MaTeprual, CKOMIIOHOBAaHHBIHM Tak, YTOOBI HANpaBJIATh

TPaAaHCIIHPAIlHOHHYIO TEKY4YYIO CPCAY K BHEIIHEH INOBEPXHOCTH JIOHNATOK.
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leyrHe YAaCTHBIC BapHAHTHI BBHINOJIHEHHSA HACTOLAIIECTO I/I306peTCHH}I H X
IIpEUMYIIECTBA CTAHYT SICHBI U3 HHXCCICAYIOILIETO.

Kpartkoe onucanne yepTexeH

Hanee nsobperenne paccMOTpeHO Gojiee NETANLHO CO CCHUIKOH HA IPUIIATaeMble

YEPTEKHU, Ha KOTOPHIX MOKA3aHO:

Ha ¢ur. 1 — 6;10K-cxeMa MHKJIA CKUTAHHMS U CHCTEMBI, IPEIIaraeMbIX B OJHOM M3
HUJUTIOCTPATUBHBIX BaPHAHTOB BBINIOJHEHHUS;

Ha ¢ur. 2 — 6J10K-CXeMa IHKJIa CXXHIAHHS U CHCTEMBI, IPETaTaeMBIX B APYTOM
HJUTIOCTPAaTHBHOM BapHaHTE BBHINOJIHEHHUS;

Ha Qur. 3 — ceyeHHe KaMepsl CrOpaHHsl, IpeJaracMoi B OXHOM H3
HIUTIOCTPATHBHBIX BAPMAHTOB BBINIOJIHEHHUS;

Ha Qur. 4 ~ ceuenne TypOHHEI, cofepx)aulell BXOAHOM KaHAN U NpeaIaraeMoi B
OJHOM H3 HJUIIOCTPATHBHBIX BAPHAHTOB BHIIIOJHCHHS,

Ha ur. 5 — NIponoNBEHOE CedeHue TYPOHHBI M IPYIIIBI PACHONIOXKEHHBIX [0
paauycy KaMep CropaHus COrIaCHO OJHOMY H3 HIUTIOCTPATHBHBIX BAPHAHTOB

BBINIOJIHEHH S ;

Ha Qur. 6 — nonepeynoe ceueHHe TYPOHHBI H CHCTEMBI KAMEP CTOPaHHUS ¢ ¢ur. 5;

Ha ¢ur. 7 — nonepeyHoe ceyeHne TYPOUHHOM JIOMATKH, COAepxKaIIEH
CEPALECBUHY, COTJACHO OJHOMY M3 MIIIIOCTPATUBHBIX BAPHAHTOB BHIIIOJIHEHHUS;

Ha Qur. 8 — yacTHYHOE CeyeHHe BXOAHOrO KaHala, COAEPXKAIIEro IMePBLIH 1
BTOPO# CJIOH COTJIACHO OXHOMY M3 HJUIIOCTPATHBHBIX BAPHAHTOB BHINOJIHEHHS,

Ha ¢ur. 9 — yacTUYHOE CeUeHHEe BXOLHOIO KaHana, COAEPHKAIIEro YeThIPe CIIOos
COrJIaCHO OJTHOMY H3 HJIIIOCTPATHBHBIX BAPHAHTOB BHIMOJIHEHHS,

Ha ¢ur. 10 — ceuenue, NpoBeAEHHOE MEXy BXOHOH H BEIXOJHOM KPOMKaMH
TYPOHHHOM JIONATKH, BKIIIOYAIOIIEE CTEPKHH KECTKOCTH M KAHAJBI, BHIIOIHEHHBIE
TaK, YTOOBI IPHHUMATh TPAHCIHPALHOHHYIO TEKYTyIO CPely COITaCHO OJHOMY M3
HJUTIOCTPATHBHBIX BADHAHTOB BBHIIOJIHEHHS,

Ha ¢ur. 11 — ceueHHe, NPOBEACHHOE MEX/Y BXOAHOH H BBIXOJHOM KPOMKaMH
TypOHHHOM JIONATKH, BKIIOYAIONIEE BHIIOIHEHHbIE BOEAHHO BHYTPEHHHE pebpa,
¢popmupyrOmHUe KaHaNBI, CKOMIOHOBAHHBIE TAaK, YTO6H IPHHAMATD
TPaHCNIHPAMOHHYIO TEKY4YIO CPEAY COIJIAaCHO OJJHOMY U3 HIUTIOCTPATHBHBIX

BapUaHTOB BBINIOJHEHHS,
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Ha ¢ur. 12 — ceyeHUe, NPOBEJEHHOE MEXY BEPIIHHOH H OCHOBAaHHEM
TypO6uHHOI# NonaTtku ¢ ¢ur. 11;

Ha ¢ur. 13 — BUO B nepcreKTUBE TYpOMHHOHN JonaTku ¢ ¢ur. 11;

Ha ¢ur. 14 — ceueHne, MIPOBEIEHHOE MEX/Y BXOAHOH H BHIXOHOH KPOMKaMH
TYpOHHHOM JIONaTKH, Ha KOTOPOM OTpak€Ha pa3HHULA B TOJLIMHAX MaTepHaia MEeXIy
BXOJHOH KPOMKOI H BBIXOJHOH KPOMKOH COIJIACHO OJJHOMY M3 HJIITIOCTPATHBHBIX
BapHaHTOB BBHINOJIHEHHS;

Ha ¢ur. 15A — yacTHIHOE CeUYECHHE, IPOBEJECHHOE MEXY XBOCTOBHKOM H
BEPIIHHOM TypOHUHHOM JIONMATKH U BKIIOYAIOUIee CIIOM MaTepHaina, popMupyomue
pa3sHyIO MOPHCTOCTH MEXJY KOPHEM H BEPIIMHOHN COrjIaCHO OOHOMY H3
HJUTIOCTPATUBHBIX BAPHAHTOB BHINIOJIHEHHS;

Ha ¢ur. 15b — yacTuyHOE Ce4eHHE, NIPOBEAEHHOE MEXIAY XBOCTOBUKOM H
BEPIIHHON TYpOMHHOM JIONAaTKH ¥ OTpa)karouiee nepenaj NOpUCTOCTH MEXY KOPHEM
H BEPIIMHOH COTJIaCHO OAHOMY M3 MJUIIOCTPATHBHBIX BADHAHTOB BHIIIOJTHCHUS;

Ha ¢ur. 16 — pacyeTHass Tpa€KTOPUS JBUKEHHS YaCTHIBI B TYPOHHE COTJIACHO
OJTHOMY M3 HJUTIOCTPATHBHBIX BApMAHTOB BEHIITOJIHEHHUS,

Ha ¢ur. 17 — rpaduyeckoe NpeacTaBICHHE PACCTOSHHUS PaqualbHOIro
nepeMenieHus TBepAbIX YaCTHIl B IOTOKE IPOAYKTOB FOPEHHS B KAMEPE CrOpaHHS B
(OYHKIMH OT PACCTOSHUS OCEBOTO NEPEMEIIEHHS COrIaCHO OJJHOMY M3
HJUTIOCTPATUBHBIX BAPHAHTOB BBIIIOJIHEHHS

Ha Qur. 18 — nponoapHOE ceYeHHE OOBIYHON TypOHHBI, HCIIOJIL3YEMOM B
paboTaromei Ha IPAPOJHOM ra3e THIOBOH CHIOBOH YCTaHOBKE; H

Ha ¢ur. 19 — npooIbHOE CeYEHHE NpeAIaraéMox B HILIIOCTPATHBHBIX
BapHaHTaX BHINOJHEHHS TYpOUHBI, KOTOpas MEHBIIE 10 pa3MepaM OOBIYHON TypOHHEIL.

OcymecTBICHUE H300peTeHHUS

Janee n3obpeTeHne paccMOTpeHo 6ojee MoJpOoOHO CO CCHUIKOH Ha pa3sIHYHbBIC
BAPHAHTHI BLINOJIHEHHS. DTH BapHAHTHI BHIIOJHEHHS IOKa3aHHl TaK, YTOOBI JaHHOE
ONHMCaHMe OBLJIO IOJHBLIM M 3aKOHYEHHBIM H B MOJIHOM Mepe INpeACcTaBIsio 06beM
H300peTEeHH JUIS ClEeIlHaTHCTa B JaHHOH 001acTH TeXHHUKH. JIeHCTBUTENBHO,
HU300peTeHre MOXET OBITH peaTH30BaHO BO MHOTHX Pa3IMYHBIX (OpPMax U HE JAOJDKHO
paccMaTpHUBaThCs KaK OrpaHHYEHHOE MPHUBEJACHHBIMH HHXE YaCTHEIMM BapHaHTaMHU
BBIIIOJIHEHHU A, TeM HoJiee YTO 3TH YAaCTHBIC BAPHAHTHI NPECTABICHBI TaK, YTOOBI

JAaHHOC ONIHMCAHHUE YAOBJICTBOPAJIO BCEM JICﬁCTBYIOH.IPIM HOPMAaTHBHBIM Tpe60BaHI/IHM.
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B naHHOM onmcaHuM ¥ npuiaraemoil popmyne u3obpereHus GopMbl €IHHCTBEHHOTO
YKCjia BKJIIOYAIOT MHOXXECTBEHHBIE OOBEKTHI, €CIIH KOHTEKCT SICHO HE IOJACKAa3LIBAET
HHOE.

Hacrosmee n300peTeHne B OJHOM U3 BapHAHTOB €0 BBIIOJHEHUS OTHOCHTCS K
KOHCTPYKITHAM TYPOHUHHBIX JONATOK ¥ crocob6aM HX HCIOJIb30BaHUsd, KOTOPBIE MOT'YT
CHHU3HUTDH M JJaXe YCTPAHUTH 3PO3UI0 TypPOHMHHBIX JIONATOK, CBA3aHHYIO C XUMHYECKOMH
IEeCTPYKIHEH mo neiicTBHEM BO3JyXa HJIH I1apa, a TaK)Ke yAapaMu 4acTHlIl.
H300peTeHHe TakXe MPeACTaBIsAET CIOCOOb U CHCTEMBI BEIPAaOOTKH 3HEPIHH,
KOTOpPBIE MOT'YT 00€CIIeYHTH BBICOKHH KIIJ IIPH OJHOBPEMEHHOM CHHIXEHHH MJIH JaXe
yCTpaHEHHH 3pO3HH TYpOHHHBIX JIONATOK, CBSI3aHHOM C BO3AECHCTBHEM MHKPOYACTHIIL,
coIepXauIMXxcs B IOTOKE IPOJYKTOB I'OPEHHS, DU OTCYTCTBHH TPEOOBaHHS €0
¢GuIbTpaluH mepel NpoxoxAeHHEM depe3 Typ6uny. CHuXeHHE U (M) yCTPaHEHHE
SPO3HH JIONATOK MOXET YIPOCTHTH CHCTEMBI BEIPAOOTKH 3HEPTHM H PaCHIMPHUTH
BO3MOXXHOCTH HCIIOJb30BaHUS HCXOAHOTO CHIPBS, TaK KaK 3TO MO3BOJIIET TypOHHaM
IEeHACTBOBATH [IPH IIOTOKAaX HPOAYKTOB FOPEHHS C NOBBIIIEHHON 06mei
KOHIIEHTpalHeH JacTHI U TakuM oOpa3oM obecneynBacT ocoOble IPEHMYINECTBA,
CBA3aHHBIE C HCIOJb30BaHHEM B MPOIlECCE TOPEHUS HCXOAHOTO CHIPhs, HALIpUMEDP
yIJIsi, JA0NIero OTHOCHTEIBHO BBICOKHE KOHIIEHTPAllMd MHKPOYACTHIl B IPOAYKTaX
rOpeHus.

Tepmunsl "MuKpovacTHIB" U "YacTHUB" (BKJIIOYAst TAKHE TEPMHHBI B popMe
€IHHCTBEHHOT'0 YHCJIa), HCIOJIb3yEMbIC B OTHOIIEHHH KOMIIOHEHTOB IMOTOKA
OPOOYKTOB FOPEHHS M, B YaCTHOCTH, OXBAaTHIBAIOIME TBEPABIE H XHIKHE MAaTECPHAIIBI,
IPHCYTCTBYIOIIHE B MOTOKE MPOAYKTOB FOPEHUS H HMEIOLIHE OTHOCUTEILHO Majbld
pa3Mep OTAEIBHOTO 3JIEMEHTA, JOXKHBI MOHMMAThCs KaK NapaMeTphl YacTHIL,
0COOEHHO B CPAaBHEHHMH C 0OIIUM 0OBEMOM IOTOKA IPOAYKTOB rOpeHHs. B HEKOTOPBIX
BApHAHTAX BBEIMOJIHEHHS YaCTHIIBI HJIH MHKPOYACTUIBI MOTYT BKJIIOYATh JIF000H
coJiepXKalluics B IPOAYKTaX F'OPEHHs MaTepHall, KOTOPHIH HaXOOHUTCS HE B
razoo6pa3HoM cocTossHHH. KuJIKHe YacTHIIbl, B YaCTHOCTH, MOT'YT OXBaThIBaTh
MaTepHalibl, KOTOPhIE HAXOJATCS B XXHJAKOM COCTOSSHHM IIPH TEMIIEpAType MOTOKA
IPOAYKTOB TOPEHHUS, HO HAXOJAATCA B TBEPAOM COCTOSHHM IIPH TEMIIEpPAType, KOTOpas
HHJKE TEMIIEPaTyphl MOTOKA IPOJXYKTOB FOPEHHs], HAIPUMED, 110 MEHbIIEH MeEpe
npubnusurensHo Ha 10°C, no MeHbIeH Mepe npubauzuTenpHo Ha 15°C, no MeHbeH

Mepe npubausurensHo Ha 20°C, o MeHsme# Mmepe npubiausurensso Ha 30°C, nmo
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MeHbIeil Mmepe npubau3uTebHo Ha 50°C unyu no MeHbIned Mepe NpuOINU3UTENbHO HA
100°C. Takue XHIKHE YACTHIIBI MOTYT HMETh TOUKY 3aTBEpAE€BaHHS,
COOTBETCTBYIOIYIO I10 MEHBIIEH Mepe TeMIEepaType OKpyXaroumei cpeasl, 1o
MeHbmel Mepe npubausntensHo 40°C, mo menpmiei Mepe npubausutensHo 50°C, mo
MeHbLIel Mepe npubau3zutensHo 60°C, no meHblIeH Mepe npubiusutensio 80°C, no
MeHblIel Mepe npubnusutensHo 100°C unu no MeHep1el Mepe NPUOIU3UTEIBHO
200°C. B yacTHBIX BapHaHTaxX BLINOJHEHHUS XHUIKHUE YaCTHIBI MOT'YT UMETh
TeMIIepaTypy 3aTBEpAEBaHMs, NONAJAIOMYIO B JIO00H NPOMEXKYTOK MEXIY
BBIIIENIEPEYUCIICHHBIMU TEMIIEpaTypaMH (HallpUMeEp, B AUANa30H MEXAY
TeMIIepaTypoi, Jexamuil mo MeHpiei Mepe Ha 10°C HHXe TemnepaTypsl IOTOKa
IPOAYKTOB F'OPEHHUS, H 10 MEHbIIIEH Mepe TeMIIEPATypOi OKpyXarolleHd Cpeasl).

B yacTHBIX BapHaHTaX BHIIIOJHEHHS B HACTOSIIEM H300pETCHHH
OJpa3yMeBaeTCs, YTO pa3pylleHHe OT YJapoB YacTHIl O TYPOHHHYIO JIONAaTKy CBA3aHO
CO CKOPOCTBIO JIONATKH. B 4aCTHOCTH, HHTEHCHBHOCTD pa3pylIeHHs, CBA3aHHOIO C
yAapaMH YacTHI], MOXXET MEHSTHCS NMPUOIU3UTEIBHO KaK BO3BEAEHHAasA B KyO CKOpOCTh
JIONIATKH OTHOCHTEJIILHO CKOPOCTH 4YacTHIbL. IIpH 3TOM cranmapTHas 4acToTa
nepemeHHoro toka B CIIIA cocraBnser 60 I'm. Kpome Toro, B cucteMax BeIpabOTKH
sHepruu B CIIJA 00BIYHO HCIIONB3YIOTCS CHHXPOHHBIE I€HEPAaTOPHI IEPEMEHHOI0
TOKa, paboraromue iy npu 1800 06./mMuH. (30%60 I'n), wnu npu 3600 06./MuUH.
(60x60 I't), XOTs HOJDKHO OBITH MOHATHO, YTO CKOPOCTH TYPOHHBI MOXET JIEXKAaTh B
IPYTHX AWana3oHax yTJIOBBIX CKOpOCTEH. B CBs3HM ¢ 3THM B APYruX CTpaHax MOTYT
HCIOJIb30BaThCA JPyrue CTaHJAapTHBIE YaCTOTHI NIepeMeHHoro Toka. Hanpumep, B
Benukob6puranus paboraer Ha yactore 50 I';. KpoMme Toro, B reaepaTopHbIX
CHCTE€Max MOTYT HCIIOJIb30BAaThCS '€HEPATOPHI MOCTOSHHOI'O TOKA HAa MOCTOSHHBIX
MarHuTax, paboraromnue Ha JII000H CKOPOCTH, TaK YTO MOCTOSHHBIN TOK
npeobpasyeTcs B nepeMeHHbIH TOk ¢ Tpebyemoil yacToToii. COOTBETCTBEHHO, TOIXKHO
OBITh NOHATHO, YTO PACCMOTPECHHBIE B IAHHOM ONHCAaHUM YacCTOTHI IPHBEIACHBI
HCKJIIOUHTEBHO B KauyecTBE IpUMepa.

OnHako U3BECTHBIE razoBbie TYpOMHEI, HCIIOJIB3yEMBIE B Clocobax U cucreMax
BBIpabOTKH 3HEPIryuH, BKIIOYAIOIHX CHHXPOHHBIE T€HEPATOPHhI IEPEMEHHOIO TOKa,
00BIYHO pabOTaOT NPH CKOPOCTSX JIONaToK, paBHbIX 600 Muap/gac (268 M/c) unu
6ousiee. IIpu ckopocTsX JIONATOK, THMHYHBIX JJIs CYLIECTBYIOIHNX MapOBBIX U I'a30BBIX

Typ6HH, IIPUCYTCTBHC JaX€ OUCHBb MaJIBIX MHKPOYAaCTHII B IOTOKE NPOAYKTOB rOpeHHUs
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MOJXET BBEI3BaTh 3PO3HIO0 JonaTok. OfHaKo B JaHHOM H300pETEHHH MOApasyMeBaeTCs
CIIOCOOHOCTD IIPEOIOJICHUS SPO3HHU JIONATOK 3a CYET H3MEHEHHS MX KOHCTPYKIHH H
pexuma paboThl, 06eCcneYrBaOUEero CHIKEHHE CKOPOCTH JIONATOK. B 4acTHBIX
BapHAHTaX BHINOJHEHHS CKOPOCTH JIONIATKH COTJIACHO HACTOALIEMY H300pETEHHIO
MOXET COCTaBIATh Npubau3uTensHo ot 20 go 340 M/c y BepIIHHEI TONAaTKH. ToyHee
CKa3aTh, CKOPOCTh JIONATKH MOXeT ObITh HHxe 200 M/c, Huxe 100 mM/c, uu nexarhb B
nuamnasoHe npubiauszurenbHo ot S0 xo 75 mM/c. B 01HOM M3 BapHaHTOB BBIIIOJIHCHHS B
u300peTennn MoXxeT obecneynBaThes pabora TypOHHEI IIPH CKOPOCTH JIONATKH,
KOTOpas NpuOIM3UTENLHO B 3 pasa Hike o0bIgHOM (To ecTh 200 Munb/gac. (89 m/c)),
YTO MOXKET IPHBECTH K CHHXKEHHIO CKOPOCTH 3PO3HH JONATKH B 27 pa3 unu 6oinee. B
OJJHOM M3 BAPHAHTOB BHINMOJHEHUS CKOPOCTh JIONATOK, cocTapisomas 150 Mub/yac.
(67 M/c), TO ecTh B YeTHIpe pa3a HUXE OOBIYHBIX CKOPOCTEH JIONATOK, MOXET
obecneynTh NPUOIU3UTENHbHO 64-KpaTHOE CHHXEHHE HHTCHCUBHOCTH pa3pylICHHSs
JIOMATOK.

B cucreMe BHIpaGOTKH HEPIHH BO3MOXHOCTh paGoThl TypOHUHBI HA CHH)KEHHOM
CKOPOCTH MOXET ONPEACNATHCS PAIOM (PaKTOpOB, KOTOPBIE MOTYT BBIIIOJHSTCS HIIH
[O-OTENBHOCTH, UJIH B COUYETAaHHH HECKONbKUX (pakTopoB. Hanpumep, TypOuHHEIE
JIONATKH MOTYT OBITh CKOHCTPYHPOBAHBI C pa3MepaMH, 06€CneYHBaOIMMHU
BO3MOXHOCTH CHH)KEHHS CKOPOCTH JIONATKH A0 3HA4YEHHs, IPH KOTOPOM yJap
4acTHIbl HE MPHBOAMT 0OJIBLIE K IIOSIBJIICHHIO 3pO3HH TypOHHHOH ionaTku. B
YaCTHOCTH, paboyas CKOPOCTh JONATKH MOXET OBITh CHH)KEHA HUXE KPUTHYECKOH
CKOPOCTH, IIPH KOTOPO# IPOUCXOMUT Ip03Usi. IIpH 3TOM CKOPOCTH JIOMATKH B JI060H
ee 3aJJaHHOM TOYKe olpejaensercs cieayponei GopMynon:

v = (rpm/60)*2*n*r (Popmyna 1),

rjae:

V = CKOpOCTH JionaTku (M/c),

rpm = 9ucyio o60pOTOB 3a MHUHYTY,

T = YHUCJIO W, U

r = paccTosiHHE (B METpax) MeX/y IEeHTPOM BpAIlcHHA U TOYKOH Ha jomarke, B
KOTOPOH J0JIXHA GBITH ONpeesieHa CKOPOCTh JIONATKH (HalpuMep pajuyc).

Kpome toro, ciiegyetT OTMETHTH, YTO CKOPOCThH JIOIATKH y €€ BePIIHHBI
BEIpaxkaetcs ciaenyomeii GpopmyIion:

vy = (rpm/60)*2*n*(a+b) (®opmyia 2),
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rae:

V¢ = CKOPOCTB JIONIATKH (M/C) y €€ BEPIIHHEI,

rpm = 9HuCcJI0 060pPOTOB 32 MUHYTY,

T = YUCJIO T,

a = paauyc (M) poTopa y JIOIaTKH, H

b = BrIcOTa JIOAaTKH (M).

TakuMm 06pa3oM MakCUMajbHass CKOPOCTh KaXKOH JIOIIATKH MOXET OBITh
CHH)KEHA IyTeM yMEHBIICHHS PACCTOSHHUA, HA KOTOPOE JIONATKH BHICTYHAIOT OT
nedTpa poropa. Kak paccMoTpeHo manee, HCIOIb30BaHHE TYPOUH € JIONATKaMH,
BLICTYNAIOIUMH Ha OTHOCHTEJIBHO MaJble PaJHyChl, MOXKET OBITH OCYIIECTBICHO MPH
HCIIOJIb30BAaHHH CBEPXKPHUTHYECKOH TeKy4ell cpelbl, HMEIOIEH OTHOCHTEIBHO
BBICOKYIO IUIOTHOCTH MMOTOKA M HAXOASAILIEHCH MO BHICOKUM JaBJICHHEM, U IIPH
CHIDKEHHOM CKOPOCTH NMOTOKA B TypOUHE, NIpeylaraeéMoi B HaCTOSIIEM H300pETEHUH.
KpoMe Toro, npuMeHeHHe B TypOuHe pabodero tena BHICOKOH MIOTHOCTH MOXET
00ecIIeUYnTh 3HAYUTENLHOE CHHXXEHHE TEMIIEPAaTyphl TYPOUHHBIX JIONATOK 3a CYET
IOBBIIIEHHS] BO3MOXHOCTH HCIIOJIb30BaHHS TPAHCIUPALHNH JJIS HX OXJIAXKICHHS.

BricoTa nonaTkd (TO €CTh pacCCTOSHHE OT XBOCTOBHKA Y BHEIIHEH MOBEPXHOCTH
Baja TYpOHMHEI (HAaIIpUMeEp pOTOpa) 10 BEPUIHHBI JIONATKH) IPEAIIOYTHTENBHO
cocTapigeT MmedHee npubnuzurensHo 0,275 M. B 9acTHBIX BapHaHTax BHIIIOJHEHHS
CpelHss BHICOTA JIONATKH MOXET COCTaBJATh npubnusuTtensHo ot 0,05 10 0,25 M,
npubnausutensHo ot 0,075 no 0,225 M, mpubnusutenasHo ot 0,1 1o 0,2 M win
npu6nusurensHo oT 0,125 no 0,175 M. B 9acTHBIX BapHaHTaX BHINOJHEHUS pealbHbIC
BBICOTHI JIOIATOK MOTYT MEHATBCH OT BX0Ja TypOHHBI A0 BBIX0Oa TypOHHEI.
HanpuMep, BEICOTA JIONATKH Y BX0Ja TYpPOUHBI MOXKET OBITh MEHbIIIE CPEHEN BHICOTHI
M YBEJIMUMBATHCS B HaIPaBJICHHH BBHIXOJA, TAK YTO BBICOTA JIOMATKH y BBIXOJAA
cTaHoBHTCA Gonbiie cpenneii. CpeaHss MUPHHA JONATKH MOXET COCTABIIATH
npubnusurensHo ot 0,025 no 0,125 M, npubausutensHo ot 0,04 1o 0,11 M,
npubausurensuo ot 0,05 xo 0,1 M wn npubausurensHo ot 0,06 no 0,09 M. B npyrux
BapHaHTaX BBIIOJHEHHS BHICOTA M IIMPHHA JIONATKH MOTYT HMETh ApYrUe pasMephl,
03BOJIAIONIHME paboTaTh Ha CKOPOCTAX, IPHBEACHHBIX B JaHHOM ONUCAHHUH.

IIpennaraemele B JaHHOM H300peTeHHH TYPOHHBI H CTOCOOBI HX pabOTHI MOTYT
TaKXe OTJIHYaThCcsa oOIuMH pa3MepaMu TypOuHel. HannpuMmep, npeanaraemMas B

HACTOAIIEM U300peTeHHH TypOHHA MOXXET HMETh OOIIYIO JUIMHY MEHEE
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npubnusuTensuo 11 M, Menee npubnu3zutensHo 10 M uiin MeHee NPUOIU3UTENBHO 9
M. B ipyrux BapuaHTax BHIIOJHEHHUS 001Iasd JIHHA TypOHHBI MOXET COCTABIAThH
npu6IU3HTENBHO OT 6 10 10 M, IpHGIH3HTENBHO OT 6,5 10 9,5 M, NpUOIU3UTENBHO OT
7 no 9 M uiu npubausurTensHo oT 7,5 no 8,5 M. HanpuMep, npeanaraemas B
HACcTOsAIIEeM H300peTeHUH TypOHHa MOXET HMETh CPEHUN IHaMETp MEHee
NpHGIM3UTENBHO 3,5 M, MeHee PHOIH3UTENBHO 3 M HIIM MEHEE IPUOIU3UTENBHO 2,5
M. B Ipyrux BapuanTax BHIIOJIHEHHS CPEIHHH THaMETP TypPOHHBI MOXET COCTABIATH
npubausutensHo ot 0,25 no 3 M, npubausuTensso ot 0,5 10 2 M uiu
npubausuTensao ot 0,5 1o 1,5 M. OTHOIEHHE JHHBI TYPOUHBI K CpeHEMY AHAMETPY
TypOHHBEI (TO €CcTh quaMeTpy TYpOHHHBIX JIONATOK) MOXET OBITH Ooee
npUGIU3UTENBHO 3,5, Gosiee npuOIU3UTENLHO 4, 6oNlee MPUOIA3UTENBHO 4,5 HITH
6oJiee MpUOIU3UTENBHO 5, B yacTHBIX BapHaHTaX BHIIOJTHCHHUS OTHOIICHHE JUIMHBI
TypOHHBI K CpeJTHEMY JHAMETPY TYPOHHBI MOXKET COCTABJIATh NMPUOIH3UTENBHO OT 3,5
no 7,5, npubnusutensHo ot 4 1o 7, npubnuzutensHo ot 4,5 10 6,5 uinu
npubnu3uTeNsHO OT 5 10 6. [IpuBeieHHBIE BHIIE BEIHYHHEI MOTYT OTHOCHTCS, B
4acTHOCTH, K o6miei JuinHe TypOUHEBL. B HEKOTOPHIX BapHaHTaX BHINOJHEHHs obmas
JUIHHA MOXET OTHOCHTCS K JJIMHE KOpITyca OT BXOJa A0 BhIX0Aa. B KOHKPETHEBIX
BapHaHTaX BHIIOJIHEHUs o0mas JIHHAa MOXXET OTHOCHTCS K PACCTOSIHHIO BHYTPH
KopIiyca OT TYpOHHHOM JIONAaTKH, HaxoAA1eHcs HeMOCPEACTBEHHO Y BX0Aa, 10
TYpOHHHOM JONAaTKH, HaXOQAIMEeHCs HENOCPEACTBEHHO Y BBIX0/a.

AHaJIOTHYHO IIpeJJIaraeMele B H300pETeHUH TypOHHBI B CII0OCOOB! NEACTBHS
MOT'YT OTJIHYATHCS CPEJAHHM PAAHyCOM JIONATOK (PacCTOSHHEM OT LEHTpa poTopa A0
BepUIMHEI TypOuHHO#H onarku). [IpeanoyrurensHo TypOuHE paboTalOT IpH CpeHEM
panMyce JONaTOK MeHee Npubnu3uTenbHo 1,2 M, MeHee npubnusuTenbHo 1,1 M, MeHee
npubnu3uTeNbHO 1 M, MeHee npubin3uTensHO 0,9 M, MeHEe PUOIU3UTENBHO 0,8 M,
MeHee npubnusutensHo 0,7 M uinu Menee npubausutensHo 0,6 M. B yactHoCTH,
pPaauycChl JOMATOK MOTYT COCTaBIATh NpHOIH3uTENbHO OT 0,25 110 1 M,
npubnusutensuo ot 0,275 xo 0,8 M, npubnusurtensHo ot 0,3 10 0,7 M,
npubnusurensHo ot 0,325 no 0,6 M, npubnausutensHo ot 0,35 10 0,5 M unn
npubnuzurensHo ot 0,375 mo 0,475 M.

B HEKOTOpHIX BapHaHTaX BHIIOJHEHHUs TypOuHa, 3QPEeKTHBHASA C TOYKH 3PCHUS
HACTOSIIEro H300peTEHHs, MOXET HMETh 00I1ee KOJHYECTBO TyPOHHHBIX JIONATOK,

CYHICCTBCHHO MCHBIICEC, YEM B OOBIYHBIX CHCTEMAaxX C ra30BBIMH Typ6HHaMI/I. B
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YacCTHOCTH, IpearaeMeie B H300peTeHUH TypOHHEBI MOI'YT HMETh MEHEE
npu6bnusurtensHo 3000 nonarok, MeHee npubausuTenbHo 2500 ToNaTOK MM MeHee
npubnuszutensHo 2000 sonatok. B 1pyrux BapuaHTax BBHIIOJIHEHHUS KOJIHYECTBO
J0NaToK B TypOMHE MOXET cOCTaBIATh Npubau3uTensHo ot 500 mo 2500,
npubnusutenbHo ot 750 mo 2250 npubnusutensHo ot 1000 xo 2000, nnu
npubiausutensHo ot 1250 no 1750.

B HeKOTOpEBIX BapHaHTaX BHIIOJIHEHHS NIpeAjiaraeMbie B HACTOSALIEM
H306peTeHHH TYpOHHBI MOTYT 06eCIeYnBaTh, B YACTHOCTH, BHICOKOIDEKTHBHYIO
BBIpabOTKY DHEPIrUH NIPH CHHKEHHOH CKOPOCTH JIONATOK 3a CYET ACHCTBUS MPH
3HAYMTENLHO yBEJIMYEHHOM BXO/HOM JaBJICHHH H (HJIM) 3HAYUTEIbHO yBEIUICHHOM
BBIXOJIHOM JaBJIEHHUH, H (MJIH) 3HAYATEIHHO YBEJIHUYECHHOM I€penane AaBJIeHHUSA OT
BX0Ja K BBIXOJy I10 CPaBHEHHIO ¢ OOBIYHBIMH CHCTEMaMH BBIPAGOTKH 3HEPTHH C
ra3oBLIMHM TypOHMHaMH. B yacTHBIX BapHaHTaX BHINOJHEHHA TypOHHA MOXET paboTaTh
IIpH BXOJHOM JIaBJIEHHH, COCTABISIOIEM IO MEHbIIECH Mepe NpUOIu3UTENbHO 25 6ap
(2,5 MIla), mo McHsbIuci Mcpe npubausurensso 50 6ap (5 MIla), no Mennuei Mepe
npubausurensuo 100 6ap (10 MIla), mo menpmei Mepe npubnusurensuo 150 6ap (15
MIla), no mensneii Mepe npubnusurensno 200 6ap (20 MIla) unn no MeHbLIEH MEpe
npubausuTensHo 250 6ap (25 MIla). B apyrux BapuaHTax BHIIIOJIHEHHS BXOJHOE
IaBJIEHHE MOXET COCTaBIATh NpubnusuTenasHo ot 50 6ap (5 MIla) no 500 6ap (50
MIla), npubausutensuo or 100 6ap (10 MIla) no 450 6ap (45 MlIla),
npubnusutenbao or 150 6ap (15 MIla) mo 400 6ap (40 MIla), npubiu3uTeNBHO OT
200 6ap (20 MIIa) no 400 Gap (40 MIla) unu npubausutensHo ot 250 6ap (25 Mlla)
Jo 350 6ap (35 MIla).

B npyrux BapuaHTax BHINOJTHEHHS TypOHHA MOXET paboTaTh PH BHIXOJHOM
MABJIEHHH, COCTABJSIONEM 10 MEHbIIEH Mepe npubnusutensHo 5 6ap (0,5 Mlla), mo
MeHb1Iel Mepe npubnusutensuo 10 6ap (1 Mlla), no MeHbiIel Mepe NPUOIU3UTEIBHO
15 6ap (1,5 MIla), no menbmeit Mepe npubnusurenasro 20 6ap (2 MIla) unu no
MeHbIIEH Mepe npubnusutenbHo 25 6ap (2,5 Mlla). B yacTHOCTH, BBIXOQHOE
JaBJICHHE MOXET COCTaBIATh npubausurensno ot 10 6ap (1 MIla) go 50 6ap (5
MIla), npubnusurensno ot 15 6ap (1,5 MIla) no 45 6ap (4,5 Mlla), npubnu3uTensHO
ot 20 6ap (2 MIla) xo 40 Gap (4 MIla) unu npubnuszutensHo ot 25 6ap (2,5 Mlla) 1o
35 6ap (3,5 MIla).
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B npyrux BapMaHTaX BHIIIOJIHEHUS OTHOIIEHHE BXOJTHOTO AABJIEHHSA TYPOMHBI K
BEIXOJIHOMY JABJICHHIO TYPOHHBI MOXET COCTABIIATh IO MEHBINEH MEpe
NpHOJH3UTENBHO 6, IO MEHBIIEH Mepe NPHOIM3HTENBHO 7, 10 MCHBIICH Mepe
npHOIU3UTENbHO 8, IO MEHBIIEH Mepe IPUOIH3UTENBHO 9 HIIM 110 MEHbIICH Mepe
npubau3utenpHo 10. B yacTHBIX BapHaHTax BBHIIOJIHEHHS OTHOLICHHE BXOJAHOTO
JaBJIEeHUs TYPOMHBI K BBIXOJQHOMY J1aBJICHHIO TYPOHHBI MOXET COCTABJIATH
npubIU3UTENBHO OT 6 10 15, npubausutensHo ot 7 no 14, npubau3uTensHO oT 8 10

12 unu npubnusurensHo oT 9 o 11.

B npyrux BapHaHTax BHIOJIHEHUS NpeAjaracMbele B HACTOAIIEM H300peTEHHH
TypOHHBI MOTYT paboTaTh B CHCTEME BHIPAaOOTKH 3HEPIHH IPH 3HAYMTENLHO OOJbIIeH
IJIOTHOCTH IIOTOKA [0 CPaBHEHHIO ¢ paboTol TypOHH B OOBIYHBIX CHCTEMAaX
BhIpabGoTku 3Heprun. Hanpumep, npeuiaraeMsie B H300peTEHHH TypOUHBI MOTYT

paboTaTh NpH INIOTHOCTH MOTOKA, COCTABJIAIONIEH 110 MEHBLIEH Mepe NPUOIH3UTENBHO
3 . 3 o
20 kr/mM”, o MeHbIIeH Mepe npubau3uTenbHo 50 Kr/M”, o MeHbLIEH Mepe
3 . 3
npubausutensHo 100 kr/mM”, mo MeHslIel Mepe npubau3uTensHo 150 kr/mM™, o
. 3 .
MeHbIel Mepe npubnusutensno 200 kr/M”, 1o MeHbHIeH Mepe npubausuTensro 300
3 . 3 .
Kr/M°, 1o MedbpIei Mepe npubiusutensHo 400 kr/M”, 1o MeHpLIEH Mepe
3 ., 3
npubnusutensHo 500 Kr/M™ UM 110 MeHblIeH Mepe npubaH3HTensH0 600 Kr/m™.
B npoTHBONOJIOXKHOCTE NpeaiaraeMbIM B HACTOSIIEM H300peTeHHH
CYINECTBYIOLHE ra30TyPOUHHBIE KOMIPECCOPHI MOTYT J€HCTBOBATH IIPH BHIXOIHBIX
JaBIEHAAX, COCTABIAIOIHUX Npubausuteasno ot 1 6ap (0,1 MIla) oo 15 6ap (1,5

. 3
MIla), npu NAOTHOCTAX ra3a B KOMIPECCOPHOH CEKIHH, COCTABIAIOMHMX OT 1 Kr/M™ 1o

npuOIH3UTENBHO 15 Kr/mC (B mpeAnonoXeHU: aauabaTHYEeCKOro Harpesa Ipu
cxaTuH). Dpo3us M Ipyrue npobiieMbl B KOMIIpECCOpPE MOTYT OBITh HE3HAYHUTEIbHBIMHU
H3-3a OTHOCHMTEIBLHO HU3KHX TeMIeparyp B HeM. OHaKO B ropsiueii CEKIUH
TEMIIEpPAaTypa ra3a MOXXeT H3MEHATHCSH OT MHKOBOI'O 3HAYEHHS, IPHOJIHM3UTENLHO
pasHoro 1727°C, npubnusutensao no 527°C. IInoTHOCTE ra3a B ropsveit cexuuu
MOJKET MEHATbCA OT BBICOKOH, COCTABJIAIOMIEH MpUOIN3UTENBHO 5 KI/M3, 10 HU3KOM,
cocrapisoiiei npubnusurenbHo 0,5 kr/M3. TakuM o6pa3oM yCiioBHs BHYTPH
CYIIECTBYIOMHUX TYPOHH MOTYT CyHIECTBEHHO OTJIMYAThCA OT YCIOBHH BHYTpPH

mpejiaraeMbeIX B HACTOSIIEM H300peTeHHH TYpOHH.



10

15

20

25

30

-20 -

Hcnonp30BaHye MOBBIIEHHLIX JaBICHUA NPH NOHHXKEHHBIX CKOPOCTAX IMOTOKA H
[IOBBILIEHHBIX TEMIIEPATYPAaX MOXET IPUBECTH K YBEIHUYCHHIO KPYTALIEr0 MOMEHTA Ha
TypOHHHBIX JonaTkaX. COOTBETCTBEHHO, TYPOHHA MOXET CONEPXKaTh CPEACTBA,
npeaHa3HaYeHHbIE IS CHIKEHHUsS KPYTSUIEro MOMEHTa Ha onaTkax. B yactHocTy,
TypGHHA MOXET coepxarh 6oJplee YHCIO JIONATOK, TUCKOB H (HJIH) CTyNeHeH o
CpPaBHEHHIO ¢ TypOHHaMK OGBIYHOTO THIIA, YTO pacIpeneiseT KpyTAIHi MOMEHT
MEXAy HHMH, CHHXXas €ro B IPHIIOKEHHMH K OTAENbHBIM JonatkaM. Kpome Toro,
JIOIIATKH MOTYT MMETh yIoJl aTakH, CIocOOCTBYIOIHMHA Pa3BUTHIO MEHBIICTO YCHJIHS U
KPYTSAIEro MOMEHTA Ha JIonaTkax. B 4acTHOCTH, TONaTKH MOTYT OBITH BHINIOJIHEHBI C
MOHUXEHHBIM YIJIOM aTakd [0 OTHOUICHHIO K IIOTOKY 4Yepe3 TypOHHY, YTO AaeT
MEHbIIEE adPOANHAMHYECKOE CONPOTUBIIEHUE H YBEJIMYHBACT OTHOLICHHE
a’pOJAMHAMUYECKOM TOABEMHOM CHIIBI K a3POJJUHAMMYECKOMY COMPOTHBIICHHIO.
COOTBETCTBEHHO, 3TH CPEACTBA MOTYT CHHXXATh KPYTAIIHHA MOMEHT, IPHJIAra€MbIi K
KaXxIo# JIolarke, TaK 4TOOBI OHH MOTJIM ObITH BBHINOJHEHBI U3 OTHOCHTEJIILHO MEHEE
HPOYHBIX U OTHOCHTEJIBHO MEHEE JOPOIMX MaTepHajoB.

B HeKOTOpPBIX BapHaHTax BBINOJHEHHS 3PO3HUs JIOMATOK MOXET
KOHTPOJHPOBATHCSH, CHHXATHCSA HIIH YCTPAHATHCS 33 CYET COYETAHHUS BHIIICONUCAHHBIX
[IOIXOOB ¢ OAHHM HJIM HECKOJBKHMH CIIOCO0aMH OXJIaXAeHHS jonaTok. Jlioboi u3
croco6OB OXJaXAeHUus TYPOUHHBIX JIOMAaTOK MOXET OBITh HCIONB30BaH B COYETAHUH C
HaCTOALIUM H300peTEHHEM, BKIIIOYas TPAaHCIUPAIHOHHOE OXJIaXIECHHUE JIONATOK, KaK
6onee noapobHo onucaHo aanee. [Ipy 3TOM TpaHCHHPALHOHHOE OXJIAXKICHAE MOXET
OBITH NPHMEHEHO I OXJIAXKACHUS PAa3IHYHBIX KOMIOHEHTOB TYpPOHHbI, KAMEPBI
CrOopaHHs U CBA3aHHBIX C HUMH YCTPOMCTB, PACKPHITHIX B JaHHOM ONHCAaHHH.
Oco6eHHO 3TO OTHOCHTCS K TypOHHE, KOPIYCY, CTaTopy (HalpUMEDP CTATOPHBIM
nonaTKaM), yILIOTHEHHSIM, JonaTkaM (HallpuMep TYpOMHHEIM JIONIAaTKaM), pOTOpY H
Pa3IHYHBEIM JPYTUM BHYTPEHHHM KOMIIOHEHTaM, B KOTOPHIX MOXET OBITH
HCIOJIb30BAaHO TPAHCMHUPAIHOHHOE OXJIaXACHHE, HAIPHUMED, 32 CYET IPAMEHEHHUS
INOPHUCTHIX MaTEPHAJIOB, IPHBEJAEHHBIX B JAHHOM ONHCaHuH. [I09TOMy CTaTOpBI MOTYT
COJIEPXATh MOPHUCTHIE CIIEUYEHHBIE MaTEPHAJIbI, KOTOPHIE MOTYT OBITh BBIOJIHCHBI TAK,
47061 HAPABJIATh TPAHCIHPAIHOHHYIO TEKYUYIO CPEAY K BHEIIHEH IOBEPXHOCTH
cTatopoB. Kpome TOro, oJHa Wix HECKOJIbKO TYPOHHHBIX KOMIIOHEHTOB MOTYT OBITH
BBIIIOJIHEHBI TaK, YTOOBI HANPABIATh TPAHCIIHPALHOHHYIO TEKYYYIO CpeJly K

YIUIOTHCHHSAM. B HEKOTOPAIX BapHaHTax BBINTOJIHCHUA YIIJIOTHCHUSA MOI'YT COACPXKATh
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clieyeHHbIe MaTepHaibl. IIpuMeph! yIJIOTHEHHH U CTaTOPOB, B KOTOPBIX MOXKET OBITH
HCIO0JIB30BaHO TPAHCIHPAMOHHOE OXJIaXAE€HHE B COOTBETCTBHH C HACTOSAIIHM
n3o00peTeHHeM, pacKpHITH B nateHTHOH nyb6nukanuu US 2009/0142187, conepxaHue
KOTOPO# IEJIMKOM BKJIIOYCHO B JAHHYIO 3asIBKY IIyTeM CChUIKH. OJTHAKO COrJIaCHO
HaCTOAIIEMY H300pETEHHIO TPAaHCITHPALIHOHHOE OXJIaXXIEHHE MOXET OBITh TaKXke
IPUMEHEHO H B APYTHX pPa3IMYHBIX KOMIIOHEHTaX TypOUH, KaMep CrOpaHus U
CBS3aHHBIX C HUMH YCTPOHCTB.

Kpome Toro, TEXHOJIOTHS TPAHCIHPAIHOHHOI'0 OXJIAXIECHHUS, paCKphITas B
JIaHHOM 3asBKe, MOXeT oOecleynBaTh ylIy4IIEHHOE OXJIaXACHHUE [0 CPaBHEHHIO C
CYHIECTBYIOIIMMH TEXHOJIOTHSMH TPAHCIIMPAIIHOHHOTO OoXJaxJaeHusd. B Hacrlo;nuee
BpeMs OXJIaX/JI€HHE JTONaTOK OOBIYHO BBHIMOJIHAETCS 3a CYET BO3JyXa, OTOOPAaHHOIO OT
KOMIIpeccopa TypOUHBI. DTOT BO3AyX HMEET OTPaHHYEHHYIO TEILIOEMKOCTh H3-3a
OTHOCHTEJILHO HHU3KO# mioTHocTH (Hanpumep 0,5-5 KI‘/M3), 00yCJIOBJIICHHOI
OTHOCHTEJNBHO HH3KHM pabouHMM [aBJICHHEM B ropsdeii CEKIHH CYLIECTBYIOIIUX
TYpOHH, KaK OIHCAaHO BHIIE. DTO OrPAHHYUBAET CKOPOCTH TEILIONEPENayH.
HanpoTuB, Kkax pacCMOTpPEHO JAajiee, HacTosInee H300peTeHne mpelycMaTpuBaeT

TPaHCIIHAPAITHOHHOC OXJIAXKACHHUC IIYTEM HCIIOJIB30BaHUSA CO2, KOTOprf;I MOXCT

obecneyuTs yJIydlIeHHYIO TeIIoNepeaady.

CKopocTH TenmjonepeaAadyu B CyMEeCTBYIOIHX BapHaHTax TYpOHH OrpaHHYEHBI
Taxk)Xe OTHOCHTEJHbHO OOJIbIIMMH Harpy3kamMu Ha TypOHHHBIE JIONATKH,
00yCnOBICHHBIMH GOJIBIIOH MX JTHHOMN, IPUBOASIIEH K BOSBHHKHOBEHHIO O0JIBIINX
HEeHTPOOEXHBIX CHJI IPH BpallleHUH JonaToK. [ToaToMy B cymecTByOmux TypouHax
KaHaJIBl OXJIAXJEHHS JTOJDKHBI COXPAaHATHCS OTHOCHUTEIBHO MAJIBIMH U HE JOJKHBI
3aHHMaTh OOoJbIlEe, YeM OTHOCHTEJIBHO Majas 4acTh 00ILIero NonepeyHoro CEYeHus
JIOMATKH, YTOOBI OTPAHUYHUTH CHHXXEHHE IIPOJAOJILHON NPOYHOCTH JIONATOK, CBI3aHHOE
¢ HaJIU4YHEM KaHAJIOB OXJIaXICHHUS.

IlpennaraeMpie B H300peTeHUH TypOHHEI 0cO0€HHO 3P EeKTUBHBI B CHCTEMAX H
cmoco6ax BeIpabOTKH IHEPTHH, TaK KaK 3TH TypOHUHBI HE TOJIBKO 00ECIIEUHBAIOT
CHHDKEHHE 9PO3HH JIONIATOK, HO TAK)XE MOTYT CYLIECTBEHHO CHH3HUTH O0IIYIO
CTOHUMOCTH TypOUHBI. B 4acTHBIX BapHaHTax BHIIOJHEHHS 0610asi CTOMMOCTh TYPOHHEI
10 CPAaBHEHHIO C TypOMHAaMH, HCIIONB3yEMBIMU B OOBIYHBIX CHCTEMAaX BEIPAOOTKH
SHEPTrUH, MOXET OBITH CHHXXEHA 110 MeHbleidl Mmepe Ha 20%, no MmeHbIIEH Mepe Ha

30%, mo Mensuieit Mmepe Ha 40%, o MeHpeii Mepe Ha 50%, Mo MeHbIIEH Mepe Ha



10

15

20

25

30

-22 -

60%, no MeHpmei Mepe Ha 70% uiu o MeHbIIeH Mepe Ha 75% 6€3 3HaYUTENIbHBIX
IOTEPH BLIXOJHON 3JIEKTPHYECKOH MOIIHOCTH (TO ecTh MeHee 5%, Menee 4%, MeHee
3%, meHee 2%, MmeHee 1% unu Menee 0,8%). CHIXEHHE CTOUMOCTH MOXET OBITh
CBS33HO C OTCYTCTBHEM HEOOXOIUMOCTH B HCIIOJIb30BAHHH XXAPONPOYHBIX CILIABOB H
(uMau) IOpOrux MaTepHasIoB IS JIONATOK 6r1aronaps, HaIpUMEpP, YMEHBIICHHUIO
JEeUCTBYIOIHX Ha HUX LEeHTpoOexKHBIX cull. KpoMe TOro, CHHXEHHE BBIXOOHOM
3JIEKTPHYECKOH MOIMHOCTH MOXET OBITh CBEIEHO K MUHHUMYMY, HECMOTPS Ha
yMEeHbIIEHHE CKOPOCTH BpaleHus, 61arojaps UCIoNIb30BAHKIO B TYpOUHE BEICOKHX
BXOAHBIX TEMIIEPATYP, & TAKXKe BHICOKHX pab04HX JaBJIEHUH 10 CPABHEHHIO C
CYIIECTBYIOIIMMH TypOHHAMH.

B yacTHBIX BapHaHTaX BHIIIOJHEHHS HAaCTOAIlEEe H300PETEHHE MOXET BKIIIOYATH
CHCTEMEI B CIIOCOOBI BHIPAaOOTKH 3HEPTHH, B KOTOPHIE MOT'YT BXOJHTh CyLIECTBYIOLIHE
KOHCTPYKIHH TYpOHHHBIX JIONIAaTOK U crocobsl AeiicTud. Hanpumep, npeanaraeMeie
CHCTEMBI H CIIOCOOBI AAI0T BO3MOXHOCTb BEIPAOOTKH SHEPIHH 3a CYET HCIO0JIb30BaHHUS
paboTaomux Ha BEICOK03()(HEKTHBHOM TOILIMBE KaMep cropaHus (Hanpumep Kamep
CropaHus ¢ TPAHCIHUPAIMOHHBIM OXJIaXJACHHEM) ONIIHOHHO ¢ COOTBETCTBYIOUICH
MEPKYJIHPYIOIIEH TeKyuel cpeioii (HanpuMep MUPKyIupylome# Tekydyel cpenoii Ha
ocHoBe CO5). B yacTHOCTH, HCIOJIB30BaHHE HUPKYJIHUPYIOLIEH TEKYY€H Cpeabl O]
BBICOKHM JiaBJeHHEM (MM pabodero tena) ¢ 60apmuM Ko3hPHIHEHTOM
peuunxiuposanus CO; obecneynBaeT BO3MOXHOCTh HAallPaBJieHHUS YacTH
HUPKyIHpYyIome# Texyueit cpeasl Ha ocHoBe CO, K TypOMHHEBIM JIoaTKaM JJist
TPaHCIHPALUOHHOTO OXJIAXIAEHH.

CoueTande TPAaHCOHPAIMOHHOTO OXJAXIEHHS ¢ KOHCTPYKIMSAMH JIOIATOK U
pexuMaMH paboTHl COTJIACHO HACTOAIEMY H300pPETEHHIO MOKET OBITh OCOOEHHO
NOJIE3HBIM, TaK KaK 3pO3HMs MOXET 3aBHCETh OT TEMIIEpaTyphl TYPOHHHEIX JIOMATOK H
cocTaBa Marepuana yonatok. CouyeTaHHe KOHCTPYKIHH TypOHMHHOMN JONATKH U
nelficTBHs npu paboueil TeMuepaType JONaTOK MOXET 00eCHeYuTh IHPOKUN TUana3oH
BO3MOXHBIX pabounx cKOpOCTel JIONaToK U paboyuX TeMIepaTyp JONaTOK pU
KOHTPOJHPYEMOH, CHHXXEHHOMN UIIH YyCTPaHEHHOH 3po3un. IIpu moHMKXeHHON
TEMIIEPAType JIONATOK YMEHBIIAETCS 3PO3HUsl, H CKOPOCTh, IPH KOTOPOH HaYHHACTCS
3pO3Hsi, MOXET OBITH O0JbIIe. BO3MOXHOCTS BEIOOpa pabo4HX PEKUMOB UMEET TO
IPENMYLIECTBO, YTO MOXKET CTAaTh AOIYCTHMBIM MCIOJIb30BAaHHE METANIHYECKHX

CIIJIaBOB, CHOCOOHBIX HPpOTHBOCTOATH 3PO3HH IIPDH 6onpLINX CKOpPOCTAX JIONATOK, HO €
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JApPYyroif CTOPOHBI HE IPUTOAHBIX [UIs HCIOJIB30BAHMS IIPH NOBBILEHHBIX pabodnx
TeMIlepaTypax. B 3TOM OTHOIICHHUH NPH NOHHXXECHHBIX TEMIIEPATYPaX BHICOKONPOYHBIC
CTaJId OTHOCHTEIHHO HE BOCIPHMMYHBH K YapHBIM NOBpeXAcHUIM. B KauecTse
npuMepa, IpoKaTaHHas OJHOpOoAHas OpOHs, HCIOJb3yeMas B BOCHHBIX CPEACTBax
nepeBHXEHH, HE IIOBPEXIAaeTCs TBEPABIMH CTAJLHBEIMHE MYJISIMH, JIETALIAMH CO
CKOpOCTHIO BILTOTH A0 400 muns/gac (179 m/c).

O/iHaxko B IpyruX BapHaHTax BHIIOJHEHHS, KaK 6oJjiee MOJHO ONMHUCAHO Jaajee,
TPAHCIHPAIKIO MOXET CIYXHUTH IS 3aIMTHI JJONATOK IIYyTEM IMPeOOTBPALICHHUS
3aTBEpAEBaHUS KOMIIOHEHTOB OTOKA IPOJYKTOB rOpeHHUs (HapHMep XHAKOTO
mnaka). B Takux BapHaHTax TPaHCIHUPALHOHHOE OXJIAXIEHUE MOXET OBITH
BHIIOJIHEHO KaK OXJIAX/IEHHe JIonaTok (M (HJIH) JPYTUX KOMIIOHEHTOB) 10
TEMIIEPATyPhl, HHXKE TeMIIEpaTyphl IOTOKa IPOAYKTOB ropenus. B yactHocru, takoe
OXJIaXIEHHE MOXET IPOU3BOAUTHCS O HHXKHETO IpeJea, KOTOPOH BBILIE
TeMIIepaTyphl, IPH KOTOPO# KOMIIOHEHT MOTOKA IIPOAYKTOB FOPEHHS (HanpuMep
KHIKUH MIaK) 3aCTHIHET (MM 3aTBEpAEET) U MOITOMY OCSAET Ha TypOHHHEBIX
nonarkax. HanpuMep, pasmsardyenne MoxxeT HadaTbes npu 590°C, u miaBjieHHE MOXET
npoucxoauts npu 870°C. Be3 TpaHCOMPALHOHHOTO OXJIAXAEHHs TypOUHa N0JDKHA OB
JefiCTBOBaTh IIPH TeMIepaType 3HauuTeasHo Huxe 590°C, yTo6n H3bexaTh
HapacTaHMs IIaKa Ha JIONAaTKaxX, YTO CIHIIKOM HH3KO I 3¢ (EeKTUBHOH paboThl.
[Tpu Han¥YuK TPAHCIHPAIHOHHOM 3aIIUTEI TyPOHHA MOXET A€ACTBOBATH IIPH
TeMIeparype, 3HaduTenpHO Boie 8§70°C, Koraa murak HaXoQUTCS B XKUIKOM
COCTOSIHHH, HO )XHIKHE BKJIIOYECHHUS HE KAaCalOTCs NOBEPXHOCTH HJIH HE
HPHUKPEIUIAIOTCS K Hel 6aronaps TpaHCIMPAlMOHHOMY CJIOIO, TOKPBIBAIOIEMY B
OCHOBHOM BC€ IIOBEPXHOCTH, HaXOASAIIHECS BHYTPH TYPOMHEI H TO3TOMY
NOJBEPKEHHBIE KOHTAKTy ¢ KOMIIOHEHTaMH II0TOKA, IPOXOASAIIEro Yepes TypOuny
(HanpuMep BHYTPEHHsIS IOBEPXHOCTh KOPIIyca TypOHHBI, BHEIIHHE IOBEPXHOCTH
TypOHHHBIX JIONATOK, YCTAaHOBJIEHHBIX B TypOuHe, u T.11.). [loatomy
TpaHCIHpPAIHOHHAsA 3allHTa MOXET CHHU3UTh HUJIH YCTPAHUTHL HE TOJBKO ACrpaialuio
H3-3a MEXAHHYECKOHN 2PO3UM 32 CUET yAApOB YaCTHII, HO TAKXE XUMHYECKYIO
Jerpajlaliuio MyTeM HOA/IepXXKaHHs JIONATOK B OoJiee XOJIOJHOM COCTOSIHUU H MyTEM
3aMeHBI BO3/lyXa HJIH IIapOBO3AyLIHOM cMecH B KadecTBe oxnaautens Ha CO2 B

KayecTBE OXJIAAUTENS B BHJIC TPAHCOUPATMOHHOHN TEKYyY€H CPEJIbl.



10

15

20

25

30

-24 -

B HEKOTOPHIX BapHaHTaX BHINOJIHEHUS IS TYPOHH MOXET OBITh MTOJIE3HON
paboTa NpH CKOPOCTSX JONMAaTOK, CPABHUMEBIX CO CKOPOCTHIO IIOTOKA MPOAYKTOB
ropeHus. B Takux BapHaHTaX BBIIOJIHEHHS MOXET HMETh IPAKTHICCKOE
IPEUMYIIECTBO, YTOOBI CKOPOCTH OBLIa CYyIECTBEHHO HUXE CKOPOCTEH MOTOKA NPH
THIHYHOM IIpoliecce ropeHus. Hanpumep, coriacHo JaHHOMY H306PETEHHIO CKOPOCTh
IOTOKa MOXeT OBITh MeHee npubimsutensuo 400 muns/gac (179 m/c), menee
npubnusutensro 350 muwis/gac (156 m/c), menee npubnusutensao 300 Munb/yac (134
M/c), Menee npubau3nTenasHo 259 Muis/g9ac (112 m/c), menee npubausutensHo 200
Mmuns/4gac (89 mM/c), MeHee npuGnu3uTensao 150 Muns/yac (67 M/c) uiin MeHee
npubnusurensHo 100 Muns/gac (45 m/c). OTHOMEHNE CKOPOCTH BEPUIHHBI JIOMATKH K
CKOPOCTH MOTOKa IPEAMOYTHTENbHO cocTaBiseT 6onee 1, 6onee 1,5, Gonee 2, 6onee
2,5 unu 6onee 3. B 4aCTHOCTH, OTHODIEHHE CKOPOCTH BEPIIHMHBI JIOMATKH K CKOPOCTH
HOTOKa MOXXET COCTABJIATh NPHOIU3UTENBHO OT 1 10 5, mpHbIN3HTENBHO OT 1,5 110
4,75, npubnusutensro ot 1,75 xo 4,5, npubnuzurensHo oT 2 10 4,25 uiu
npHOIM3HTENBHO OT 2,5 10 4.

B pesynbTaTe 3pO3UH CO BpEMEHEM MOXET IPOUCXOIUTH YXyAUICHHE
napaMeTpoB TypOUHBI (HalpuMep 3a CYET CHIDKEHHS KN U (MIIH) BRIXOAHOMH
MomHocTH). HanpuMep, y 0OBIYHBIX TypOHH MOXXET IPOUCXOAUTH yXYAIICHHE
pabounx napaMeTpos Ha 10% 3a mepuoX B JBa MM TpH roja. KanuranbHbii peMOHT C
HOYHMHKOH TYpOMHEI MOXET CTONTH NpUOIHM3HTENbHO 50% OT IpOoAaXHOH LEHBI
Typ6unbl. COOTBETCTBEHHO, 3a 20 JeT CiIyKOHI CYIEeCTBYIOIHUE TYPOUHBI MOTYT
NpPOHTH KaNHUTAIBHEH PEMOHT B 00IEeM BOCEMb pa3, YTO MOXET CTOUTh B 001IEM B
qeThIPE pa3a JOPOXKe MePBOHAYANBHON IPOJIaXHOH EeHbl TYPOHHBL.

DTO yXyIIIEHHE MOXET OBITH CBA3aHO C 9pO3HEH, BEI3BAHHON OCTATOYHBIMH
4acTHIAMH NEUIH, IPOIIEANINMHU Yepe3 CHCTeMY QHIBTpanuu Bo3ayXxa,
YCTaHOBJEHHYIO MEXJy KaMepoil cropanus U TypOuHO#H. YBenuuenne aQppekTuBHOCTH
yJIalleHHus 9acTHI GUIBTPAMU MOXET HE 0Ka3aThCs IPHEMJICMBIM BapHAaHTOM, TaK KaK
3TO MOET OrpPaHHYHMTh BO3AYUIHbIA IOTOK H CHU3HTH KIIJ TypOHHEIL. IloaTomy
npejaraeMble B HaCTOSLIEM H300pETEHHH TypOHHEBI MOTYT 00€CeuTh
3HAQYHTEIBLHYIO 9KOHOMHUIO IO CTOMMOCTH 3a CYET CBEJCHUS K MUHUMYMY HIIH
UCKJIIOYEHHUS HEOOXOAHMOCTH B KallUTaJbHBIX PEMOHTaX NYTEM MHHUMH3AIHH HITH
yCTpaHeHHs MOBPEXACHHIH 3a cdeT 3po3uH. IIpy 3TOM CKOPOCTEH paccessHusl JHEPrHH

yaapa, CBI3aHHOI'O CO CTOJIKHOBEHHEM YacCcTHI C JIOIAaTKaMu, HpH6]IPI3PITCJIBHO
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IPONOPUHOHANLHA KOy HX OTHOCHTENIbHOH cKopocTH. IIpu 3TOM 3p0o3ust TypOUHHBIX
JIONIATOK HMEET TEHACHIHIO ObITh NPUOIU3UTEIHLHO NIPONOPIHOHAIBHOM CKOPOCTH
paccessHus dHepruu ynapa ("ynapHo#i MOIIHOCTH"), KaK IIOKa3aHO HHXe:

IP = kV/X (®opMmyna 3)

rae:

IP = ynapHas MOIMHOCTB,

k = mepeMeHHBIH K03 PHIHEHT, 3aBUCAINUM OT MaTepHajia 4YaCTHIl, MaTeprHaia
JIOTIATKH, OKpYXKaloIei TeMneparypsl ¥ yria yaapa,

V = OTHOCHTENIbHAg CKOPOCTh MEXAY TYPOMHHBIMH JIONATKaMH M YaCTHIAMH, U

X = XapaKTepUCTHYECKas JJIMHA yJapHOTO B3aHMOJICHCTBHS.

3a cyeT CHHMXKEHHS CKOPOCTH JIONATOK ¥ o6ecneyeHHs TPaHCIHPAIlHOHHOA
3alUTHl YJapsl MOTYT GBITH MUHUMH3HPOBAHbI HJIM YMEHBIIECHB! HHXKE ITOPOra, IpH
KOTOPOM IPOHCXOJHUT 3PO3HS, IPH 3TOM MOXKET OBITh TaKXK€ CHHXEHO HJIH YCTPAHEHO
XUMHYEeCKoe noBpexaecHue. COOTBETCTBEHHO, PACXO/Ibl, CBA3aHHBIC C KaUTAJIBHBIMH
peMoHTaMH, 00yCIOBICHHBIMHE HAIHYHEM PO3HH, MOTYT OBITh YMEHBUICHB! HIIH
yCTpaHEeHBbl, U I03TOMY IpeajiaracMble BADHAHTHI BHINIOJIHEHHS TypOHH MOTYT
obecneynTh 3HaYMTEIbHYIO SKOHOMHIO 3aTpat. KpoMe TOro, Kak 0TMe4anoch BBIIIE,
3a CYeT YyCTPaHEHUS HEOOXOIUMOCTH B HCIIOJIb30BAHHH AOPOTOCTOSIIMX
XapOIPOYHbIX CIJIABOB TYPOMHEBI B COOTBETCTBHH C HACTOSIIUM H300pETEHUEM MOTYT
OBITH OTHOCHTEJILHO MEHEE JOPOrHMH 110 CPABHEHHIO C CYIIECTBYIOIIMMH TypOHHaMH.

Jlist pa3IUYHBIX U3BECTHEIX BADHAHTOB SHEPIeTHYECKHUX YCTAHOBOK KIIA
KPHTHYECKH 3aBHCHT OT BXOQHBIX TeMIepaTyp Typ6unsl. HanpuMep, 6bia nposeneHa
Gonplas u JOpOrocTosmas pabora 10 CO3JaHUIO TEXHONOTHH TypOHH, B KOTOPBIX
obecreunBalOTCs BXOJHbBIE TeMIepaTypsbl, focturaouue 1350°C. YeM BrIle BXOAHAsA
TeMIlepaTypa TypOHHBI, TEeM BBILIE KIIJ dJHEPreTHYECKOH yCTAHOBKH, HO TEM JOpPOXe
TypOMHA H, BO3MOXHO, KOpOYe €€ CpoK CiIyKObl. F3-3a OTHOCHTEILHO BBICOKOH
TEeMIIEPaTypPHI IOTOKA MPOAYKTOB FOPEHHUS IJI TYpPOHHBI MOXET HMETh
NpPEUMYIIECTBO, YTOOBI OHA ObLIa BEIOJHEHA H3 MaTEPHANlOB, CIIOCOOHBIX
BBIIEPXHBATh TaKHe TeMIepaTypbl. Moxer OBITh TaKXKe MOJIE3HBIM, YTOOBI TypOuHa
cojiepxajia MaTepual, obecrnedyuBaroNIiii BEICOKYI0 XHMHYECKYIO CTOMKOCTB 110
OTHOIIEHHIO K BTOPHYHBIM BEIIECTBaM, KOTOpPbIE MOTYT IIPHCYTCTBOBATh B ITOTOKE

OpPOJNYKTOB TOPEHHS.
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B HEKOTOPHIX BapHaHTaX BHINOJHEHHS HACTOAIEE H300pETEHHE MOXET
NpaKTHYECKH 00eCednTh HCIONb30BaHUE OXJIAXAIOEH TeKyYeH Cpeas! 1
KOMIIOHEHTOB TypOuHbI. Kak 6oJjiee IONHO ONKCAHO Jajee, npeajiaracMble CHCTEMBI U
croco6sl AAIOT BO3MOXHOCTh, HallpEMeEpP, BHIpaOOTKH JHEPIHH 3a CYET HCIOJIb30BAHUS
paboTaromux Ha BHICOK0()GEKTHBHOM TOILUINBE KaMep Cropanus (HapHMep KaMmep
CropaHHs ¢ TPAHCIHPALMOHHBIM OXJAXICHUEM) H COOTBETCTBYIOLIECH
LMPKYJIHpYIOIEeH TeKy4yel cpenbl (HanmpuMep UUPKYJIMpYIOIeH TeKky4yel cpeoi Ha
ocHose CO,). B 4acTHOCTH, YacTh HUPKYJHPYIOLEH TEKY4YeH Cpeabl MOXKET
HaIpaBJIAThCA K TYpOMHHBIM KOMIIOHEHTaM, B OCOOEHHOCTH K TYpOUHHBIM JIONAaTKaM,
JUISL UCIIOJb30BaHUs MPH OXJIAXACHUH TypOHHBI, HAIpHMEP TPAaHCHHPAIHOHHOM
OXJIaXKIECHUH.

Hanpumep, B HEKOTOPBIX BapHaHTaX BHINOJHEHHS YaCTh [UPKYIHpYyomeH
Tekyueit cpenbl Ha ocHoBe CO) MOXeET OHITH OTBE/IEHA M3 LIMKIIA (HAallpUMep U3 TOH
4acTH I[HKJIA, B KOTOPO# MUPKYJIHpYIOLIas TeKy4das cpella HMEeT napamMmeTpsl,
IIPHTOJHEIE [l TEKy4eil cpebl TPAHCIIHPAIHOHHOTO OXJIAX/I€HHs) M HAlpaBjcHa B
TYpOHHY U OXJIaXEHUSI €€ KOMIIOHEHTOB, B 0COOEHHOCTH TYpOHHHBIX JIOIIATOK.
Texyuas cpesia OXJIaXJA€HHS JIONATKH MOXET BEIXOIHTH M3 OTBEPCTUH (MK
nepdopanuii) B TypOHHHOMN JIONATKe U MOCTYNAaTh HEIOCPEACTBEHHO B TYPOMHHBIH
notok. CliefoBaTEILHO, BMECTO HCIIOJIH30BaHHs BO3JyXa B KA4ECTBE TEKYYEH CpeJIbl
TPaHCHHPANHOHHOTO OXJIaXAeHHS (KOTOPOH CBOMCTBEHHBI OTPAHHYECHHUE IO CBOCH
OXJIaX[afoleil cliocCOOHOCTH, KaK OIHCAHO BBIIIE, H TPYAHOCTH B 00€CII€YEHUH
6e30IacHOCTH) NpejiaraeMbie B H300peTeHUH COCOOBI H CHCTEMBI IIPElyCMaTPUBAIOT
HcrnoJib3oBanue oonpmux konudecTB CO; o BBICOKHM JIaBJICHHEM,
ceepxkputuueckoro CO;, u gaxe xuakoro CO, B KayecTBe Cpeabl OXJIAXKACHHS
TypOHHHBIX JIONMATOK. JTO BHICOKO 3P (PEKTHBHO, TAaK KaK BO MHOTO pa3 IOBBILIACT
OXJaXAIOIIYIO CIIOCOOHOCTH, HAIPABIEHHYIO Ha TypOHHHBIE JIONATKH, [10 CPABHEHUIO
C M3BECTHBIMH CIIOCO0aMH OXJIaXIeHHs JonaTtoK. F306peTenne BEICOKO3DPEKTHBHO
Takxe 61arojaps TOMy, 4TO HUPKYJIHpyomas Tekydas cpejia Ha ocHoBe COz MoXxeT
IPUCYTCTBOBAThH B CHCTEME B OUEHb 0OJBIIMX KOJHYECTBAX, YTO JAaET BO3MOXHOCTh
IPOIYCKaHUs OYeHb OONBIINX KOJUYECTB OXJIaXAAMOIIEeNH TEKy4Yel Cpeasl Yyepes
TypOUHHBIE TONaTKH. ITOT 60bIIoH 00beM H (MIH) 60JBIIOH MAaCCOBbIH MOTOK

OXJKAAI0IEH Tekyyeit cpeasl Ha ocHoBe COj yepe3 TypOMHHBIE JIONATKA HE TONHKO
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3allMIaeT TYpOMHHBIE JIONATKH OT 3KCTPEMAJIIBHOTO TEILIa, KOTOPOE MOJIE3HO C TOYKH
3peHus croco60B BEICOKO3(G(PeKTUBHONH BEIpAOOTKH HEPrHH, HO TaKXe cIocoOCTByeT
3al0uTe TYPOHHHBIX JIONATOK OT KOPPO3HH H 3PO3HH, CBA3AHHBIX C BO3AEHCTBHEM
BBICOKOTEMIIEPATYPHBIX I'a30B U HE OTQHUIBTPOBAHHBIX YACTHII, IPOXOAIINX Yepe3
TypOHHY, IyTeM TpaHCHHpaluH oXJaxjammen Texydeit cpeasl Ha ocHoBe COs,
IpoXoAsamle#l HapyXy 4epe3 BCIO IOBEPXHOCTH JIONaTKu. B oqHOM U3 BapHaHTOB
BBINIOJTHEHHUS TPAHCIIHPAIMOHHOE OXJIaXACHHE MOXeT obecneunBaTs paboune
TeMueparypsl Jonatok npubiusutenbHo oT 200 go 700°C HecMOTps Ha 3HAYUTEIHLHO
6011€e BEICOKHE TEMIIEpaTyphl Ha BXoJe TYpOUHBI, OIHCaHHbIE BhIIIE (HalIpUMeEp
1350°C), yTo MoXxeT TakuM 06pa3oM IpPeIOCTAaBHTh BO3MOXXHOCTh HCIIOJIb30BaHUS
TYpOHHHBIX JIONATOK U3 OTHOCHUTEJIPHO MEHEE JOPOTHX MaT€PHAJIOB, YEM T€ KOTOPBIE
IPUMEHSIOTCS B HacTosIee BpeMs, H (HJIHM) BO3MOXXHOCTh IPUMEHECHHS 6oiee
BBICOKHX BXOJHBIX TeMIepaTyp TypOuHEI, obecneunBaromux 6ojiee BHICOKHHA KIIJI.
BrimeynoMsHyThie KOMIIOHEHTHI TYPOUHBI ¢ TPAHCHHPAUOHHBIM OXJIaXIEHHUEM
MOTYT HCIIOJIB30BaThCs B JIOOBIX cnocobax U cucTeMax BBIpabOTKU 3HEPIHH, B
koTopelx CO;, noa BHICOKHM JIaBlI€eHHEM (MJIM ApYras TeKyd4as cpelia, MeHee
Koppo3uiiHas, YeM BO3AyX HJIH nap, Hanpumep Nj) MOXeT OBITh CIeNaH JOCTYNHBIM
KaK LHUPKYJHPYIOIas TeKy4as cpelia ¢ BHICOKUM KO3PHHIIMEHTOM PEHUKIHPOBAHHS.
B yacTHBIX BapHaHTaX BBIIOJHEHHS HCIOJIb30BaHUE UPKYIUpYIOIEH TeKydeit
cpens! Ha ocHOBe CO, B KadecTBe Cpelibl OXJIaXXACHUS TYPOUHHBIX JIONATOK MMO3BOJISET
U3rOTaBJIUBATh TYpOHHHBIE JOMAaTKH U3 HAMHOI'O MEHEE JIOPOTHX MAaTEpUAIOB, YEM
U3BECTHBIC TYpOHHHBIE TOHATKH, HCIOJB3yeMBbIE€ B CIIOC00ax BBICOKOI()(PEKTHBHOM
BEIpabOTKH 3HEPI'HH, TAK KaK UCIOJb30BaHHe OXJIaxaawuen cpeasl Ha ocHoBe CO;
COTJIAaCHO HacTOsAIeMYy U300peTeHHIO IPEeJOTBpaINacT JONAaTKH OT Harpena o
3KCTpPEMAJILHBIX TEMIIEPATYyp OXBATHIBAIOIIUM HX IOTOKOM NMPOAYKTOB TOPEHHS U
CHYKAeT KOppO3HiiHOE U 3pOo3HiiHOE BO3ACHCTBHE HAa HUX 3TOro nortoka. Hanpumep, B
COOTBETCTBHHU C HAaCTOSIIUM H300peTeHNEM TypOHHHBIE JTOMAaTKU MOTYT
U3TOTaBJIMBATHCS U3 CaMbIX Pa3JIMYHBIX BHICOKOIPOYHBIX CTAJlEH M Jaxxe U3
OTHOCHTEJIBHO ACLIEBHIX CTajIel. AHAJOTHYHO JIONATKH MOTYT U3rOTaBIUBAaThCS U3
yTJIEPOAHBIX KOMIO3HTOB HJIH Ja)Ke€ U3 HU3KOTEMNEepaTypHBIX MaTepUAJIOB, TAKHX KakK
amOMHHHHA. B cOOTBETCTBHH ¢ HACTOAIIHM H300pETEHHEM JUISl H3rOTOBJIEHHSA

KOMIIOHCHTOB Typ6HHLI MOTI'YT HCHIOJIB30BATHCH no0kIe MaTE€pHajbl, IPU3HAHHBIC B
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IpeANIEeCTBYIONEM YPOBHE TEXHUKH IPHTOIHBIMH ISl IPUMEHEHHS B TYPOHHHBIX
KOMIIOHEHTax H Jaxe B TYpOUHax, HCIOJIB3YEMBIX B YCIIOBHAX HH3KHX TEeMIeparyp H
(Mnu) yCIIoBUSX HU3KOH 3PO3HH HIH KOPPO3HH.

TpaHcnHpallHOHHOE OXJIaXAeHHe TyPOMHHBIX JIONATOK YaCThIO LHPKYIUPYIOMEH
TeKydeit cpenbl Ha ocHoBe CO; corylacHO HacTosImeMy H306peTeHHIO 3G GEeKTHBHO
TaKXe H3-3a TOr0, YTO OHO MOXET CIIOCOOCTBOBATh O€30IaCHOMY IPOXOXICHHUIO
NpPOAYKTOB FOPEHHS, COAEPKAUNX HITaK (HJIH JPYTUe TBEPIBbIE YaCTHLBI U (HIH)
HErOPIOYHE KOMIIOHEHTHI), Yepe3 TypOHHy 6€3 HeoOX0UMOCTH BO BBEJCHHH CTalHH
GHUIBTPALUA U COOTBETCTBYIOIIAX KOMIIOHEHTOB. OTO MOXET B 3HAYHTEIBHOH Mepe
YIPOCTHTh KOHCTPYKIIMIO 000pynOBaHHS /I BHIPAOOTKH 3HEPrHM U PaCIIMPHTH BUIBI
MaTepHaIOB, KOTOPhIE MOTYT HCIIOJIb30BAaThC KaK HCTOYHHKH TOIJIMBA JUIA Ipouecca
TOpEHHs.

Hcnonp3oBanue NUpPKyIupyromel Texydei cpensl Ha ocHose CO; B
TPAHCIHUPAIKHOHHOM OXJIaXICHUH TYPOHHHBIX KOMIIOHEHTOB COTJIaCHO HACTOSIIEMY
U300pETEeHHIO HMEeT TaK)Ke NPEUMYIIECTBO B OTHOIICHHH TEPMOJAHMHAMUKH HKJIa
BHIpa6OTKH 3HepruH. biaarogaps oueHb BHICOKOH oXJaxaaromed cnoco6HOCTH
HUPKYJIHpYIOIIEeH Texyueit cpeasl Ha ocHoBe CO; 10 CPaBHEHHIO C H3BECTHBIMHU
TPaHCIHMPAIHOHHBIMH CPEAaMH, HCIOJIB3yEMBIMH JUIS TypOMHHBIX JIONATOK,
CTAHOBHTCS BO3MOXHOM paboTa KaMephl CrOpaHHs NPH MOBBIIICHHBIX TEMIIEpaTypax
6e3 orpaHHYEHMH CO CTOPOHBI IEPEHOCUMOCTH BBICOKHX TEMIIEpaTyp TypOUHOM.
I103TOMY B COOTBETCTBHH ¢ HACTOSIIMM H300pEeTEHHEM KaMephl CTOPaHHus, CIOCOOHbIe
paboTaTh NpH 3KCTPEMAIBHO BHICOKHX Te€MIepaTypax (HanpuMep KaMephbl CTOpaHHs €
TPaHCIUPAITHOHHBIM OXJIaXJIEHHEM), MOTYT AEHCTBOBAThL MPH pabo4yux TeMieparypax,
OJIU3KHX K MAKCHMaJbHBIM, TaK KaK MOTOK MPOAYKTOB FOPEHHS MOXET IIPOXOJUTH
yepes TypOuHy, oxnaxaaemyoo CO,, 6e3 MoBpeXaeHUs TYPOHHHBIX KOMIIOHCHTOB.
9TO MOTEHIHAILHO YBEJIHYHBAET TEPMOAUHAMHYECCKHH KIIJl IUKJIa BBIpaboTKH
sHepruy, npubamxas ero k 100%.

Jio6as koM6UHANMA KOHCTPYKIMH TYpOUHHOHR JONaTKH, 001IeH KOHCTPYKIIHH
TYpOMHBI ¥ TPAaHCIHPANKUOHHOTO OXJIAXKAEHHS TYPOMHHBIX JIONATOK MOXET OBITh
HCIOJIb30BaHa B II060M cmoco6e BEIpabOTKH 3HEPTHH, B KOTOPOM JX€JIATEIbHO
IPOAIHUTE CPOK CIyXObI TypOUHHBIX JIONATOK, HAIPHMED B crocobax M CHCTeMax, B
KOTOPBIX TOPEHHE NPUBOAUT K 00pa30BaHHIO TBEPABIX YacTHI. B HEKOTOPHIX

BapHaHTax BBHIOJIHCHUA cnocoObl U CHCTEMBI MOTIYT GI)ITB, B YaCTHOCTH, TAKHMH, B
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KOTOPHIX MOXET HCIOJB30BaThCA IIUPKYIUpyomas Tekyydas cpeaa. Hanpumep, CO,
MOJ BHICOKHM JaBJIEHHEM MOXET OBITh CA€JIaH NPUTOAHBIM JJIS HCIIOJIb30BaHUS B
Ka4eCTBE IUPKYIHPYIONIeH TeKydeil cpeasl ¢ BHICOKHM KO3 PHIIHEHTOM
PEUHKIUPOBaHHUS.

Hanpumep, onucanHas B JaHHOH 3asgsBKe TypOHHA MOXET HCIOJIL30BaThCSA B
crnocobe U cHCTEMeE, B KOTOPBIX MHPKYJIHpYOIas TeKy4das cpeaa Ha ocHoe CO,
IOJAETCA B KAMEPY CrOpaHHs BMECTe C COOTBETCTBYIOIINM TONIHMBOM, HEOOXOAMMBIM
OKHCJINTEJIEM H COOTBETCTBYIONIMMH BEIIECTBAMH, KOTOPBIE MOTYT CIIOCOOCTBOBATH
3¢ pexTHBHOMY ropeHnIo. Takue CHCTEMBI B CIIOCOOBI MOTYT BKIIIOYATh KaMepy
CcropaHus, JeHCTBYIOUIYIO IPH OYeHb BBICOKHX TeMIepaTypax (HanpuMmep B Axana3soHe
npubmusutensHo ot 160010 3300°C minm naxke BhIIIE), U HCIOJIL30BaHUE
OHPKYJHpPYIOmed TeKydeld cpelibl, KOTopas MOXET yMEHbIIAaTh TEMIIEpATypy MOTOKa
TeKy4Yeill cpeasl, BHIXOASINEr0 U3 KaMephl CTOPaHHs, TaK YTOOBI 3TOT MOTOK MOXHO
6BUIO UCITOJIB30BATh NP IpeoOpa30BaHUH 3aKIIOYCHHON B HEM SHEPTHH B
3JEKTPUUYECKYIO. B 4acTHOCTH, IOTOK IPOAYKTOB FOPEHHS MOXET PACIIUPATHCS 1O
MEHBIIEH Mepe B OAHOM TypOuHE, mpou3Bos 3Hepruio. IToTok pacmuupuBiierocs rasa
MOXET OXJaXAaThCA C LENBI0 yAaJCHUS U3 HEr0 pa3jIUYHBIX KOMIIOHEHTOB, TAKHX KakK
BOJa, H TEIIO, OTBEJACHHOE OT PacIIMPUBHIETOCS ra30BOI0 MOTOKA, MOXET
HCI0JIb30BAaThCA IS Harpesa NUPKyIHpyoouei Tekydeil cpensl Ha ocHose COs.
OyHMIEHHBIH MOTOK HHPKYIHPYIOMEH TeKydei cpeasl MOXKET OBITh 3aTEM CXKaT H
Harper Juis MOBTOPHOrO MCIIOJB30BaHUs B KaMepe cropanus. MimnocTpaTuBHEbIe
CHCTEMBI BHIpAaOOTKH 3HEPTHH U CIOCOOBI, KOTOPBIE MOTYT BKJIIOYATh MpPEjIaracMeic B
HacTOAMEeM HU300peTeHHH TypOHHHEBIE JIONATKH (IpH HAJIHYHH COOTBETCTBYIOLIETO
TPAHCIHPAIIMOHHOTO OXJIAXK/ICHHS JOTATOK UM 6€3 HEro), pacKphITHl B NATEHTHOH
nybnukanuu US 2011/0179799, conepxanue KOTOPOH LEIHKOM BKJIIOYEHO B JaHHYIO
3aBKY OYTEM CCBHLIKH.

BBelienne TypOMHBI B DJHEPTeTHUYECKHH IIUKJI TOPEHHS COTJIACHO HACTOSLIEMY
u3o0peTeHuo ocobeHHOo 3¢ PeKTUBHO NIPH CXKUTAHHH TOIUIHB, IOCIE KOTOPHIX
00pa3yroTcs KOMIIOHEHTHI B BUJe YacTul. Hanpumep, pa3n4Hble BUABI YTII€EH MOTYT
CXXHUTAThCA B IUKJIC BEIPaOOTKH SHEPrUH € MOJyYEHHEM MIOTOKA MPOJAYKTOB rOPEHHS,
coJjepixamiero miaxk u (Wiu) Jpyrue TBepnme yacTuisl. [IpeImoYTUTENBHO, YTOOBI,
ecJid TypOHHA COrJJacHO HacTOsIEeMYy H300pETEHHIO BBEAEHA B IHKJI TOPEHHS, BECh

IIOTOK NPOAYKTOB I'OpPECHHU L (TO €CTh BKJIIO4Yasa BCC TBEPABIC ‘IaCTHIIBI) MOI' BBOJIHUTBHCA B



10

15

20

25

30

-30 -

Typ6uHy 6e3 Heo6XOMNMOCTH B BHIOJIHEHHH CTaJHH MPEABAPHTENLHON QUIBTPAIIHNA.
OTo JlaeT BO3MOXXHOCTh HCIOJIb30BaHUS 6oJiee BRICOKHX TEMIIEpATyp Ha BXoJe
TypGHHBEL, UTO B CBOIO O4Yepesb NOBHINAET 3)HEKTUBHOCTE TOPEHHS B CPAaBHEHHH C
npolueccamu, TpeOyIOMUMH GHIbTPalUH IPOJAYKTOB FOPEHHS IO HX MPOXO0XIACHHS
yepes Typ6uny. CornacHo H306pETEHHIO TaKasi BO3MOXHOCTh HMEETCH, TaK Kak
npenaraeMbie B H300peTeHHH TypOUHBI MOTYT IIOJIBEPraThCs yapaM TBEP/BIX
yacTHI] 6€3 3HAYUTENbHOM 3po3uH. B TakoM ciiyyae MaTepHalbl B BUIC TBEPABIX
YaCTHI[ MOTYT OBITh OTQUIBTPOBAHbl U3 NOTOKA, BEIXOJAAIIErO U3 TypPOHHBIL.

Ha ¢ur. 1 B Buae 6JIOK-CXeMBI IIPEACTABJIEH OJMH U3 BADHAHTOB OCYIECTBICHHA
IIMKJIa TOPEHHUs, IpeLIaraeéMoro B HacTosileM u3o0pereHuu. B npeacTaBiIeHHOM
BapHaHTe BhINONHeHHs obecnedeH 610k 100 pa3nencHus Bo3ayxa, 3a0Uparomui
okpyxaromuii Bo3nyx 10 u Beinatommit notok 120 o6oramennoro kuciaopona. I[Torox
120 KHCIOpPOAa MOXET BKJIIOYATh KHCIOPOJ C MOJIAPHBIM COJEPKAHHEM 110 MEHBINEH
Mepe npubau3uTeabHo 50%, Mo MeHbpmel Mepe npubiu3uTensHo 60%, o MeHsLIeH
mepe npubnusutensuo 70%, no MeHbuIei Mepe npubau3nTENbHO 80%, 110 MEHBIICH
Mepe npubnu3uTenbHo 85%, no MeHplIeH Mepe npubau3uTeabHO 90% Hin mo
MeHbpIeH Mepe npubnusuTenbHo 95%. IToTok 120 xucaopoaa MOXKET OAABATHCA,
Hanpumep, U3 060 H3BECTHOH B NPEAIECTBYIONIEM YPOBHE TEXHHKH CHCTEMBI
(mpoliecca), HaIpUMep H3 Ipolecca KPHOIEHHOTO pasiesicHus BO3AyXa UM H3
BHICOKOTEMIIEPATypPHOTO NpoIecca BBIASICHHS KHCIOPOaa Ha HOHHBIX MeMOpaHax (13
BO31yXa). B 4aCTHEIX BapHaHTAax BHIIOJHECHHS 000TaleHHBIH KHCIOPOJ MOXET ObITh
HOJIy4eH B IPOIECCe KPHOTCHHOIO pa3JIcIEHHs BO3lyXa, B KOTOPOM KHCJIOPOJ
CKUMaeTcs, TO €CTh 3P PEKTHBHO HarpeBaeTcs A0 TEMIEPATYPhl, BHILIC TEMIIEPaTyphI
BHEIIHEM cpenpl. Takas yCTaHOBKAa KpHOT€HHOM II€pEKavKu BO3AyXa MOXET HMETh Ba
KoMIIpeccopa, 06a U3 KOTOPBIX MOTYT paboTaTh B anabaTHYECKOM pexume Oe3
IPOMEKYTOUHOTO OXJIaXAE€HHs. B 4aCTHBIX BApHAHTAX BBHIIOJNHEHUS MOXeET OBITH
3 PeKTUBHLIM BKIIOYEHHE KOMIIOHEHTOB, IIPUIOQHEIX /IS OTBE/ICHHUS TeIlja,
NOJIy4eHHOI0 B GJI0Ke pa3jeIeHHs BO3AyXa, M NIepellayd 3TOro TeIUla KOMIIOHEHTaM
OIMCHIBAEMOHi CHCTEMBI, B KOTOPBIE BBEJICHHUE TEIlIa HEOOX0AUMO.

WmmocTpupyeMbiii Ha ¢ur. 1 MUK MOXET OBITh IPHTOACH IS COKUTAHUA
1060r0 TOIJIHBA, IPH KOTOPOM 00pa3yeTcs BEIECTBO B BUJE YacTHIl (Hanpumep
IIJ1aK) KaK KOMIIOHEHTa MPOAYKTOB ropeHus. He cinyxamue orpaHu4eHUEM IPHMEDPBI

TOIIJIMB, IPHUI'OJHBIX JJIA UCIIOJIL30OBaHHS COTJIACHO I/ISOGPCTCHI/IIO, BKJIIO4YAIoT
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pas3jIHuYHble MAapKH M BHABI YTis, A€PeBO, HEPTH, OUTYM U3 OHTYMHBIX IECKOB,
6uomaccy, TOpHYIO CMOJIy, BOAOPOCIH, COPTHPOBaHHbIE FOPIOYHE TBEPIBIE MYCOPHEIE
OTXOJ5I, achaiabT ¥ HCNOJb30BaHHEIE IIHMHBI. B 4aCTHOCTH, B COOTBETCTBHH C
H300peTeHHEM MOXET MCIOIb30BaThCs 1000 NIOTHBIM TOIUIMBHBIN MaTepHall, U
TaKue TOIJIUBA 0COOBIM 06pa3oM MOTYT OBITH H3MEJbYEHBI, pa3ApOo0JIEHBI HIIN APYTHM
o6pa3oM 06paboTaHbl, YTOOB YMEHBUINTH pa3Mephl YaCTHI A0 NpHeMIieMbIX. IIpu
HE0OXOIUMOCTH MOXeT ObITh JoOaBIeHa ICEBAO0XKHKAIOLIAas HIIM IIpeBpallaronas B
CYCII€H3HIO cpejia A1 JOCTHXKEHHS JOJDKHBIX KOHIULMA ¥ yJOBJIECTBOPEHHS
TpeOOBaHM# K NOTOKY IIPH €ro IpoKayke MoJ BRICOKUM AaBiieHHeM. HanpuMmep, kak
nokasaHo Ha ¢ur. 1, TBepoe TOIIUBO 15 MOXeT OBITh MIPONYILEHO YEPE3 MEJbHHYHOE
ycTpoiicTBo 200 mis MOJy4eHHs! H3MEJIbYEHHOTO B IOPOIIOK TOILIMBA. B apyrux
BapHaHTaX BHIHOJHEHHS TBEpJO€ TOILUIMBO 15 MoxeT ObITh 06ecnedyeHo B
HNOPOIIKOOOPa3HOM COCTOSIHHH C L[EJIBIO YCTPaHEHHs HEOOXOAMMOCTH B JIOKaJIbHOM
pa3MoJie. B yacTHEIX BapuaHTax BBIIIOJIHEHHS TBEPAOE TOILIMBO 15 MOXET UMETH
pasmep yactun npubnusutenasHo ot 10 go 500 mxm, npubnusurensno ot 25 no 400
MKM win npubnauszutenbHo oT 50 o 200 mxm. B apyrux BapuaHTax BHIIOJTHCHHS
TBEPIOE TOIIKHBO 15 MOXeT OBITh OonucaHo TeM, 4To 6oxee 50%, 60%, 70%, 80%,
90%, 95% wnan 99% yacTHI] TBEPJIOTO TOIJIMBA HMEIOT CPEAHHH pa3Mep 4acTHIl,
cocTaBiIsAomui Mmeree npubnuzurensno 500 MxMm, 400 mxMm, 300 Mmxm, 200 MKM HIIH
100 MxM.

TBepaoe TonnusBo 15 MoXxeT OBITh COOTBETCTBYIOIIHM 0Opa3oMm o6paboTaHo ¢
HeJbIo 00ecneyeHNss BO3MOXHOCTH BIPBHICKMBAHHUS €r0 B YCTPOHCTBO KaMepPHI
CropaHus ¢ IOCTaTOYHOH CKOPOCTHIO M MOJ JaBJICHHEM, IIPEBBIIIAIOIINM JaBJICHHE
BHYTpH KaMmephl cropanus. [[ins obecnedueHus TaKuX NapaMeTpoB TBEPAOE TOILIUBO 15
MOXET HaXOJAUTHCS B BHJE XXHUIKOCTH, CYCII€H3UH, I'eis HIIU IaCThl C
COOTBETCTBYIOIIEH TEKY4YECThIO H BA3KOCTBIO IIPH OKPYXKAIOIHUX TEMIIEpaTypax HIIH
IIpH NOBBIIIEHHBIX TeMIepaTrypax. Hampumep, TBepoe TOIIHBO 15 MOXET OBITH
obecrieyeHo npu teMmeparypax npubnausurenpno ot 30 go 500°C, npubIu3UTEIBHO
ot 40 mo 450°C, npubauzutensso oT 50 1o 425°C wiam npuOIM3UTENBHO OT 75 10
400°C. Ecau TBepaoe TOIUIMBO 15 HaXOAWTCS B pa3MOJIOTOM, pa3sfapoOIEeHHOM HIIH
IpyruM obpa3oM o0pabGoOTaHHOM COCTOSIHHU, TaK YTO pa3Mep YacCTHIl COOTBETCTBEHHO
YMEHbBIIEH, MOXeT ObITh T00OaBlieHa, NpH HEOOXOAUMOCTH, [ICEBIOOKHMKAIOIIAsg UITH

npespamaronlas B CyCIICH3UIO Cpe€aa A obecrieyeHus COOTBETCTBYIOIIICI'O BHJA H
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YIAOBJIETBOPEHHS TpeOOBaHUH K OTOKY C TOYKH 3PECHHUS MEPEKAYKH I10J BEHICOKHM
nasiieHHeM. Kak nmokaszano Ha ¢ur. 1, npeBpameHHoe B YaCTHIIHI TBEPAOE TOIIHBO
220, mosy4eHHOE U3 TBEPJOro TOIIMBA 15 B MeIbHUYHOM ycTpoiictBe 200, MOXeT
OBITH CMEMAHO C NCEeBAOOXIKaoUeH cybcranuei s obecrneyeHus B BUE
cycneH3uHd. B yacTHocTH, 3TO TBepaoe TomnuBo 220 cMeimuBaeTcs B cMecurese 250 ¢
G0KOBBIM OTBOAOM 562 OT peNHKJIMPOBAHHOIO NOTOKA 561 MUPKyIUpYyOINEeH TeKyyei
cpeas!l Ha ocHoBe CO,. BokoBoii oTBox 562 nuoxcuaa yriiepoaa MoXeT OBITh

obecrneyeH B CBEPXKPHTHYCCKOM, BBICOKOIIJIOTHOM COCTOSSHHH. B gyacTtHBRIX BapHaHTax

BeimmonHenus CO;, ucnons3yeMslil 111 QOPMHUPOBAHHSA CYCIIEH3HH, MOXET HMETH
ILUIOTHOCTH Npu6ausuTensHo ot 450 go 1100 xr/m3. Eciu 6osiee neransHo, TO
60K0BOH 0TBOA 562 MUOKCH[A YriIepoaa MOXET CMENINBATHCA C MPEBPAIIEHHEIM B
YacTHIbI TBEPABIM TOILITMBOM 220 ¢ o6pa3oBanneM CycneH3uH 255, coaepxanieit,
Hanpumep, npubau3utensHo ot 10 1o 75 mace.% i npubIu3uTeNnbHo oT 25 A0 55
Macc.% usMenbuenHoro yris. Kpome toro, CO, u3 60koBoro orsojaa 562,
HCIOJIB3YEMBIH M1 GOPMHPOBAHHS CYCHEH3HH 255, MOXET HMETh TEMIEPATyPy HHXKE
npubnausurensHo 0°C, Huxe npubauzutensHo -10°C, Huxe npubausurensuo -20°C
Uiy HHKe npubnusurensHo -30°C. B npyrux Bapuanrtax BeinonuneHus CO, u3
60kx0BOro OTBOAA 562, HCNOJIB3yEeMBIi I (OPMHPOBAHMS CYCIIEH3HH 255, MOXET
HMETh Temineparypy npubnausurenbao ot 0 1o -60°C, npubausutenpHo ot -10 go
-50°C unu npubausurensHo ot -18 no -40°C. XoTs cTagus npeBpalieHus B
CYCIEH3HIO ONHCaHa NIPHMEHUTENBHO K Hcnoib30BaHuIO CO, Kak OCHOBHI CYCIIEH3HH,
JOJDKHO OBITh MOHSATHO, YTO MOT'YT OBITh HCIIOJIb30BAHBI IPYTHE Pa3KHKAIOIHE
Cpenbl.

CycneH3us 255 MoxeT OBITh HalpaBieHa u3 cMecuTend 250 yepes nacoc 270 B
yctpoiicTBo 300 cxxuranms. B yacTHBIX BapHaHTax BBHIIOJHEHHH ycTpoicTBO 300
CXXHIaHHA MOXET IPEACTABIATh COO0H BHICOKOI)(PEKTUBHYIO KaMepy CrOpaHHuA,
BBIIIOJIHEHHYIO C BO3MOXHOCTBIO OOECIIeYeHHSI B OCHOBHOM IOJIHOTO CXHTaHUs
TOIJIABA NPH OTHOCHTENBHO BBICOKOH TeMIlepaType ropeHus. BeicokoTeMnepaTypHoe
ropeHue MoxeT ObITh 0c0OeHHO 3¢ HEeKTHBHBIM A1 00ECICYEHHS B OCHOBHOM
[IOJTHOT'O CXKHTaHHs BCEX IOPIOYHX KOMIIOHEHTOB TOILIMBA M TaKHM 00pazoMm
JOCTHXEHHS MAaKCHMaJbHOIO KA. B pa3nuyHbIX BapuaHTax BHIIOJHEHUS

BBICOKOTEMIIEPATYPHOE T'OPEHUEC MOXET O3HAaYaTh rOPCHUC IIPpHA TEMIIEpaTypax 1o



10

15

20

25

30

-33 -

MeHbHe# Mepe npubausutenbao 1000°C, no MeHbIneii Mepe NpHOIU3UTENBHO
1200°C, no Mensirei mepe npubausutenpbuo 1500°C, no MeHslIeh Mepe
npubausutensHo 2000°C unu no menpuiei Mepe npubmusurensuo 3000°C. B apyrux
BapHaHTax BHIIOJHEHHS BHICOKOTEMIIEPATYyPHOE FOPEHHE MOXET O3Ha4YaTh rOpeHUe
npu TeMneparypax npubnnszurensHo ot 1000 no 5000°C unu npuONHM3HTEIBHO OT
1200 go 3000°C.

B HEKOTOpHIX BapHaHTaxX BBIIOJHEHHS yCTpoHcTBO 300 COKUraHHUs MOXET
NpeACTaBIATh 060l KaMepy CropaHus ¢ TPAaHCIHPALMOHHBIM oxnaxaenueMm. OnuH us
HPHMEPOB KaMephl CTOPAHUS C TPAHCIHPAIIMOHHBIM OXJIQXJACHHEM, KOTOPasi MOXET
OBITh HCIIOIH30BAHA B HACTOSAIIEM H300pETEHUH, ONMCAH B MATEHTHHIX IyOIHUKaAIUAX
US 2010/0300063 u US 2011/0083435, conepxaHHe KOTOPHIX IIEIHKOM BKIIIOYEHO B
JaHHYIO 3asBKYy IIYTE€M CCHUIKH. B HEKOTOpHIX BapHaHTaX BBINOJHECHUS KaMepa
CropaHMs ¢ TPAHCIIUPALUOHHBIM OXJIAXICHHEM, d3pPEeKTHBHAS COTJIACHO HACTOSIIEMY
H306pETEHHIO, MOXET COAEPXKATh ONHY HIIM HECKOIBKO TEIJIOOOMEHHBIX 30H, OIHY
HJIM HECKOJIBKO OXJIaXJAIOIMHUX TEKYYHUX Cpeld ¥ ONHY HJIH HECKOJBKO
TPaHCHHMPALlUOHHBIX TEKYYHX CPEN.

Hcnonp3oBanre KaMepsl CrOpaHUs C TPAHCIIHPAMOHHBIM OXJIaXICHHEM
COrJIaCHO HACTOAIIEMY H300pEeTEHHIO HMeeT 0cOObIe NPEHMYIECTBA Hal M3BECTHBIM B
NpeAlIECTBYIONMIEM YPOBHE TEXHHKH CXKHIAHHEM TOIUIMBA JUIA BHIPAOOTKH IHEPIUH.
Hanpumep, HCIOIb30BaHHE TPAHCIIHPALHOHHOTO OXJIAXKJICHHSA MOXET 3QPEeKTUBHO
NpeaoTBpallaTh KOPPO3HIO, 3arpsi3HEHHE H 9PO3HIO B KaMepe cropanus. Kpome Toro,
3TO AE€JaeT BO3MOXXHBIM paboTy B 3HAUYHTEIbHO 00JIe€ BHICOKOM TEMIIEPATYPHOM
JIMana3oHe, YTO NO3BOJISET IMOJTHOCTHIO HIIH 10 MEHBIIEH MEPEe B OCHOBHOM
HOJHOCTBIO CXXHIraTh HCNOJb3yeMOe TOIJIHBO. DTH M APYTHe MPEHUMYIECTBA TaKXKe
OINHMCAHEI B JaHHOH 3asiBKe.

B 01HOM M3 4acCTHBIX BADHAHTOB BBHIIIOJHEHHS KaMepa CrOpaHHus C
TPaHCIHMPAIMOHHBIM OXJIaXACHHEM COTJIaCHO HACTOAIIEMY M300PETEHUIO MOXET
BKJIIOYATh KAMEPY CrOPaHHusd, 10 MEHbIIEH Mepe YaCTHYHO CHOPMHPOBAHHYIO
TPAaHCITHPALHOHHBIM 3JIEMEHTOM, KOTOPBIH 110 MEHbIIEH MEpPe YaCTUYHO OXBA4YCH
3JIEMEHTOM 3alluTHON 060J104KH BEICOKOTO AaBiieHHs. Kamepa cropanus Moxet
MMETh BXOIHYIO YaCTh H IPOTHBOJIEKAILYIO €if BRHIXOAHYIO 9acTh. BxoxHas 4acTh
KaMepbl CrOPaHMsl MOXKET OBITh BHIIIOJHEHA C BO3MOXHOCTBIO IIpHeMa

yriaepoaoCoacpxalero TominBa a1 €ro C)Kuranus B KaMepe CropaHus Ipu
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HEKOTOpO# TeMIepaType ropeHus ¢ o6pa3oBaHHEeM NPoAyKTOB ropenus. Kamepa
CrOpaHHUs MOXe€eT OBITH BHIIIOJIHEHA C BO3MOXHOCTBIO HAlPaBJICHHS NPOAYKTOB
rOpeHHs K BBHIXOAHOM 4acTH. TpaHCIHPANlHOHHBIH 3JIEMEHT MOXET OBITH BBIIOIHEH C
BO3MOXXHOCTBIO HAallpaBJIeHHs CKBO3b HETO TPAHCIHPALUOHHOH CyOCTaHIIMM B KaMepy
CropaHus JUIS Ipe0TBPAIlEeHHs HEMOCPEACTBEHHOIO B3aUMOICHCTBHS MEXAY
NpOAyKTaMH FOPEHHs H TPAHCIHPALHOHHBIM 31eMeHTOM. Kpome Toro,
TPaHCIIUPAIMOHHEIH 3]IEMEHT MOXET OBITh BBEJIEH B KaMepy CrOpaHHs s
obecnieyenns TpebyeMoil BEIXOJHOM TeMIepaTypsl NPOJYKTOB FOPeHHs. B 4acTHBIX
BapHaHTaxX BBHIMOJIHEHHS TPAaHCIHPALMOHHAA CyOCTaHIIMs MOXET 110 MEHbLICH Mepe
YaCTHYHO COJEPKATh IUPKYIHPYIOIYIO TeKy4dyo cpely. CTEeHKH KaMepbl CropaHus
MOTyT GBITh OGJIMIIOBAHBI CIOEM NIOPHCTOrO MaTepuaja, CKBO3b KOTOPBIH

HAIpaBJIgeTCs M IPOXOAUT TPaHCOHpalHoHHas cybcrannus, Takas kak CO, u (uin)

H,O.

IToTOK TPaHCHHUPAHOHHON CYOCTaHIUHA Yepe3 MOPUCTHIH TpaHCIHPaLHOHHBIH
3JIEMEHT U OMIIHOHHO Yepe3 JOMOJHUTENbHbIE CPECTBA JOCTABKH MOXET ObITh TAKHM,
yT06HI 06ecreynBaTh TPEOYyEMYIO TEMIIEPATYpy BBIXOJHOIO MOTOKA TEKy4Yel Cpeanl Ha
BbIXOJI€ M3 ycTpoiicTBa 300 cxuranus. B HEKOTOpPHIX BapHaHTax BBIMOJIHEHHUS, YTO
najiee OMMMCAaHO B JaHHOM 3asBKe, TAKHE TEMIIEpaTyphbl MOT'YT JIEXAaTh B IHANa3oHe
npubnusuTenbao ot 500 1o 2000°C. DTOT MOTOK MOXET TAKXXE CIYXKHTb AJIs
OXJIaXeHHs TPAHCIHPALHOHHOTO 3JIEMEHTa 0 TEMIIEPATyPhl HH)XXKE MaKCHMaJIbHO
JonycTHMOM paboyeil TeMIepaTypbl MaTepHana, i3 KOTOPOIrO BHIIOJIHECH
TpPaHCIHPAMOHHBIH 3JeMeHT. TpaHcnupanMoHHas CyOCTaHIMI MOXKET TaKxke
CIIYXHTb JUIS NPEJOTBPAINCHUS ONAJaHUs HAa CTEHKHU XHIKOTO WIH TBEPAOTrO IIaKa
WM JPYTUX 3arpA3HAIONINX NIpAMeced, HMEIOIUXCS B TOIUIMBE, KOTOPBIE MOTYT
IIPUBECTH K KOPPO3HH, 3arPA3HEHHIO MIIH JIPYTHM ITOBPEXICHUAM CTEHOK. B Takmx
CJIy4asiX MOXeT OBITh JXEJaTeJIbHbIM HCIOJb30BaTh A TPAHCIHPAITHOHHOTO
3]IeMEHTa MaTepHall ¢ Hajuiexaiiei (HU3K0H) TemIoIpoBOJHOCTEIO, YTOOBI NpHUCyIIEe
JYYHCTOE TEIIO MOTJIO OTBOJHUTHCS B paJMaIbHOM HallpaBjicHUH HapyXy depes
MNOPHCTHIN TPAHCIIHPAIIMOHHBIN 3JIEMEHT U 3aTEM NepeaBaThCs 3a CYEeT KOHBEKTHBHOH
TeIonepeaa4n OT IOBEPXHOCTEH MOPHCTOro €0 TeKy4eH cpeie, IPOXoAsieHn no
paaMycy BOBHYTPb K TPaHCIIHPAHOHHOMY cJiolo. Takast KOHQHUTrypauns MOXeT
obecneynBaTh BO3MOXKHOCThL Harpesa cleAyroonleii yacTH pa30aBiIgIOIIEro MOTOKa,

HanpaBJIsieMOro CKBO3b Tpchanaunox{Hmﬁ 3JIEMEHT, 10 TEMIEPATyphI, Jexarmnieu B
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nuanazone npuoimusutensHo oT 500 go 1 000 °C, 1 ofHOBpEMEHHO NOAAEPKUBATH
TEeMIIEpaTypy IMOPUCTOr0 TPAHCIHPALMOHHOIO 3JIEMEHTa B IHaa3oHe, JONMyCTHMOM
IUIS HCIIOJIB30BaHHOTO B HeM Marepuana. [Ipuroansie Mmarepuansl I HOPUCTOTO
TPAHCIUPAIMOHHOIO 3JIEMEHTa MOTYT BKJIIO4aTh, HAallpUMep, HOPHUCTHIE KEPAMHUKH,
CEeTKH M3 TYTOIUIABKHX METAJUIMYECKHX HHTEH, NMIIMHAPHYCCKUE CEKIUH C
IPOCBEPJICHHBIMH OTBEPCTHSMH H (HJIH) CJIOH CIIEYEHHOr0 MeTallla HJIM CIICYCHHBIE
MeTa/UIMYeCKHe MOopoIkH. Bropoe npeaHasHayeHHe TPAaHCIIHPANUOHHOTO JICMEHTA
MOXET COCTOATh B TOM, YTOOBI 06eceyuBaTh B OCHOBHOM IIOCTOSHHBIH,
HalpaBJeHHBIH 10 pagryCy BOBHYTPb IIOTOK TPAHCIIHPAIMOHHON TEKY4eH Cpelsl, B
TOM YHCJIE B IPOJOJIBHOM HallpaBJICHHH KaMephl CrOpaHusi, A JOCTHXKCHUSA
XOpOIIEro NepeMelInBaHusI MEX/y TOTOKOM TPaHCIIHPAUOHHON TEKYy4eH CpeJbl U
IIPOJAYKTaMHU FOPEHHS NPH NPOJABH)XEHHH PABHOMEPHOI'O OCEBOT0 IIOTOKA BAOJb
JUIHHBI KaMepsl cropaHus. TpeThe npeHa3HaYeHHEe TPAHCIIHPAIHOHHOTO JJIEMEITa
MOXKET COCTOATh B JOCTHXXEHHH CKOPOCTH pa3zbaBisgiomei TeKy4eH cpeibl paiHalbHO
BOBHYTPH Takoi, 4ToOsI co3aaBaTs Oydep Hiau ApyruM oOpa3oM NpensTCTBOBAThH
yAapaMm TBEpAbIX U (HMIH) KUAKHX IUIAKOBBIX BKJIIOYEHHH HIIH APYTHX 3arpA3HIIOMMHX
IpHUMeceif, Cofep)Xaluxcs B IPOAYKTaX FOPEHHS, O TOBEPXHOCTH
TPAHCIHPALMOHHOTO CJIOS, HIPHBOJSAINUM K ero 3a0MBaHHIO0, 3pO3UH, KOPPO3HH UIIH
JAPYTHM MOBPEXIAEHHUAM. DTOT (aKkTOp MOKET HMETh 0c0D0€ 3HAYCHHE, HAIPUMED,
IIPH C)KATAHMH TAKOTO TOILUIUBA, KaK yroJb, IOCJIE KOTOPOTO OCTAaeTCs HHEPTHBIH
HEropro4ui oCTaToK. BHYTpEHHsA CTEHKA COCy/la BHICOKOTO JIAaBJICHUS KaMEPBI
CTOpaHHs, OXBAThIBAIONIas TPAHCIUPALMOHHBIH 2JIEMEHT, TAK)KE MOXKET ObITH
M30JHPOBaHa JUIA 3aKJII0UYEHHS BEICOKOTEMIIEPATyPHOr0 NOTOKA TPAHCIHPAMOHHOM
TeKy4e# cpeabl BHYTPH KaMephbl CTOpaHHUs.

B HEKOTOpHIX BApHAHTAX BHINOJHEHHS MOXET OBITh 00€CIIEYEHO CMECUTENBHOE
YCTpOHCTBO (He MOKAa3aHO) IS CMEIIMBAHUSA MaTEPHaJIOB, BBOAUMBIX B YCTPOHCTBO
300 cxxuraHus nepe 3THM BBeJACHHEM. B 4acTHOCTH, B ONIIIHOHHOM CMECHTENLIOM

yCTPONCTBE MOXET GBITH COCTaBJIEHA J1I00as KOMOMHANKS M3 IBYX HJIM BCEX TpeX
KOMIIOIIENITOB M3 IPYIILI, BKJIIoYaloueii Tommuso, Oy H NHPKYJIHPYIOIYIO TEKYTYIO
cpeny (HampHMep HHPKYJIHPYIOIYIO TeKy4ylo cpeny Ha ocHose CO»), nepen

BBeJeHHeM B ycTpoiicTBO 300 cxxuranus.

Tonnuso 15, BBogumoe B ycTpoiicTBo 300 cxxuranus (B BUAE MOTOKA 255

cycnensun) BMecTe ¢ Oy 120 1 penuKIIHpOBaHHOM LUPKYNUPYIOLICH TEKy4ed cpenoi
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503, cxwuraercs ¢ nmojayyeHueMm noroka 320 npoxyKToB ropeHus. B 4yacTHBIX
BapHaHTaX BHINOJIHEHHS ycTpoiicTBo 300 cxxuranus npeacrabisdeT co6oi xkamepy
CrOpaHHs ¢ TPAaHCITHPAIMOHHBIM OXJIAXKIEHHEM, TaKyIO KaK ONHCaHa BBIIIE.
TeMnepaTypa ropeHUs MOXET H3MEHATHCS B 3aBUCHMOCTH OT KOHKPETHBIX
rlapaMeTpoB Ipolecca, HapUMep BUJIa HCIIONL3YEMOT0 TOIIUBA, MOJISPHOTO
COOTHOLIEHHS MEXIY LHPKYIHPYIONEeH TEKydel cpenoil U yriepoJaoMm B TOIIIMBE,
BBOJMMOM B KaMepy cropanus, u (min) monaspHoro cootHomenus CO, u O,
BBOJUMBIX B KaMepy cropaHus. B 4acTHBIX BapHaHTaxX BBHIIOJHEHHS TEMIEpatypa
TOpeHHs — 3TO TeMIlepaTypa, IpUBeAeHHas BhIIIE IPH ONMCAHHH KaMePhl CTOPaHus C
TPaHCHHPALMOHHBIM OXJaXJeHHEM. B 0c000 NpeanoYTUTEIbHBIX BapHAHTAX
BEIIIOJIHEHHS TEMIIEpaTyphl, npepbimatomue npubnmusutensHo 1000°C, xak onucano
BBIIIE, MOTYT OBITh OCOOCHHO BBIMIDBIIIHBIMH.

MoseT GBITh TaKXKe MOJIE3HBIM PETyJIHPOBAHUE TEMIIEPATYPHI, TaK YTOOBI IOTOK
HPOIAYKTOB FOPEHHUS, BEIXOIAINUN M3 KaMEPHI CTOPAHHs, IPHHUMAJ HYXHYIO
Temneparypy. Hanpumep, MoxeT GBITh IOJE3HBIM, YTOOBI IOTOK NPOJAYKTOB rOPEHHA,
BLIXOAIIMM M3 KaMephl CTOPaHHs, UMeJ TEMIIEpaTypy N0 MEHbIIEH Mepe
npubausuteasuo 700°C, no Mersuiei Mepe npubiuusutensHo 900°C, no meHpeH
Mepe npubnusurensio 1200°C win no MeHsiel mepe npubausurensro 1600°C. B
HEKOTOPBIX BapHaHTaX BHIIOJHEHUS OTOK NPOAYKTOB FOPEHUS MOXET HMETh
temnepatypy npubnuzutensuo ot 700 xo 1600°C wim npubmuzutensro ot 1000 1o
1500°C.

B gacTtHOCTH, naBieHHe B 10TOoKe 320 NpOAYKTOB rOpEHUsI MOXXET OBITh
CPaBHHMMO C JaBJIeHHEM IUPKYJIUPYIOIEld TeKy4del cpelibl, BBOAUMOH B YCTPOHCTBO
300 cxuranus. B yacTHBIX BapHaHTax BHIIOJHEHHS JaBJIeHHE B NoToke 320
NPOAYKTOB FOPEHHS MOXET COCTABIATh NPpHOIU3UTENbHO 90% OT N1aBneHus
LHUPKYJIHpYIOIIel TeKky4deii cpesl, BBOAUMOH B ycTpoiicTBo 300 cokxMranus.

Xumuueckuif coctaB motoka 320 IpOAYKTOB rOPEHHUS, BEIXOAAIIETO H3
ycrpoitctBa 300 c)XUraHUsS MOXET MEHSATHCS B 3aBHCUMOCTH OT BH/IA HCIIOJIB3yeMOTO
TomuinBa. YITo BaxHO, MOTOK HPOLYKTOB FOPCHHUS OYACT COACPXKATh OCHOBHOH
KOMIIOHEHT IIUPKyJHpYyole Texydeit cpenst (HanpuMep CO,), xoTopas OyaeTt
pPELMKINPOBaHa U IIOBTOPHO BBeaeHa B ycrpoiictBo 300 cxuranus. B npyrux
BapHaHTax BHIIOJHEHHS MOTOK 320 NpOAYKTOB FOPEHHS MOXET COJIEPXaTh OJIMH UIIH

HECKOJIbKO KOMIIOHEHTOB U3 IPYINIH], BKIOYaoulei Boasasie napsl, SOz, SOz, HCI,
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NO, NO,, Hg, uz6srrounsiii Oy, Nj, Ar, Heroprouue # (M) JpYTHe BEMEeCcTBa B BHAC
TBEPABIX YaCTHI] H, BO3MOXHO, IpyTHe 3arpA3HAIOIINE IPUMECH, KOTOPBIE MOTYT
IPUCYTCTBOBATH B CXXHIAaeMOM TOIUIHBE. OTH BELIECTBA, IPHCYTCTBYIONIHE B IOTOKE
IPOAYKTOB FOPEHHS, MOTYT COXPAHAThCS B IIOTOKE IHPKYJIUPYIOUIEH TeKy4Ye# cpelbl
Ha ocuose CO, 10 Tex mop, noka oHH He OyAyT yJalleHBl B IpoIlecce, TAKOM Kak
ONHCAHHBIH B JaHHOH 3asBKE.

IIpenMyIecTBO COrJIaCHO HACTOSIIEMY H300PETEHHIO 3aKII0YaeTCs B TOM, YTO
notok 320 NpoaAyKTOB ropeHHs MOXeT OBITh HampasieH B TypOuny 400 6e3
HEOOXOMHUMOCTH B IIEpPBOHAYANBHON (UIBTPAIIMU OT TBEPABIX YACTHL, COAEPKAIUXCH
B HeM. B Typ6une 400 motok 320 npoayKTOB rOpeHHs pacHIMpAETCs, BhipabarpiBas
SHEPrHIO (HapHMEp JJIEKTPUUECKYIO SHEPTHIO TOCPeCTBOM reneparopa 400a).
Typ6una 400 MOXeT HMETh BXOJIHYIO YacTh, CIIYXallylo Jjd mpuema noroka 320
IPOLYKTOB FOPEHHUSI, H BEIXOJAHYIO YacTh, CIIY>KaNlylo JUIs BIIYCKa BHIXOJHOT'O MOTOKA
410 Typ6unsl. XoTa Ha ¢ur. 1 noxasana ofuHOYHas TypOUHA, TOKHO OBITH IOHSATHO,
YTO MOXET HCIOJIH30BaThcsa 60siee 0JHOM TypOUHBI, HECKOIBKO TYPOHH, COEIMHEHHBIX
IIOCIEI0BATEbHO HJIH, KaK BAPHAHT, pa3/IeICHHBIX ONHOH MJIM HECKOJbKHMHU
JOTOJIHUTENbHBIMH KOMIIOHEHTAMH, TAKUMH KaK y3€Jl CKHTaHMs, y3€JI CKaTus, y3el
pa3lejieHus H T.II.

B gactHOCTH, Typ6uHa 400 MOXET MpeACTaBIITh CO60H TypOHHY, HMEIOINY IO
ONHCAHHBIE B JAHHOH 3aiBKE KOHCTPYKIHIO JONATKH H (MJIM) OOINYI0 KOHCTPYKIHIO.
Kpome Toro, B TypOHHE MOXET IPUMEHATHCA TPAHCIIUPAIHOHHOES OXJIaXACHUE HIIH
JIpyras TEXHOJIOTHS OXJIaXIEHHs, KaKk ONHCaHO B JaHHOH 3asgBKe. B yacTHOCTH, B
KOHCTPYKIIMH TYPOHHBI MOTYT IIpEyCMaTPUBAThLCA TAKHE HH3KHE CKOPOCTH JIONIATOK H
CKOPOCTH CTOJKHOBEHHS C YaCTHIIAMH IIjaKa, KOTOPEIe MO3BOJIAIOT TypOuHe
BBIZIEPXKUBATH yaaphl 6e3 3HaYHTeNbHOH 3po3uu. TpaHCIHpalMOHHOE OXJIAXICHUE
TypOUHBI MOXXET TAKXe 3alIHINaTh €€ OT 3PO3HH, BHI3LIBAEMOH TBEPJABIMH YaCTHIIAMH,
IyTeM CO3JaHHs HENPEPHIBHOIO TEKYYEro 3allUTHOIO CJIOS TPaHCIUPAlHOHHOH
TEKy4el cpeJibl MeX Iy MOBEPXHOCTBIO JIONATKH H TBEPABIMH YacCTHIIAMH,
IPOXOJISIIIUMH Yepe3 TYpOuHY.

Kax nmokasano Ha ¢ur. 1, npuBOJIUMBIE B KaY€CTBE IPUMEPA CUCTEMA U UK
BKJIIOYAIOT QUIBLTP 5, BBeqeHHBIN HIKe Typ6unbl 400 mo noToKy. BeixoaHo# noTok
410 TypGHHBI MOXET OBITh MPOIYIEH Yepe3 QUIBLTP 5 C MENIbIO yAaICHHUS H3 HETO

TBEpPABIX YaCTHIl MaTepHaia. Y cTaHOBKa QUIBTPa 5 HHXKE [0 OTOKY, 9eM TypOuHa
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400, a He BHIIIE €€ 110 NOTOKY, SBJISETCS OTIHYHUTEIbHBIM CBOMCTBOM HACTOSLIETO
n300peTeHus, Tak Kak NOTOK 320 MpoayKTOB I'OPEHUS] MOXET PacCIIUPAThCS B TypOUHE
npu OoJiee BHICOKHX TEMIIEpaType M JaBJICHHUH, €CIH OH BBIXOJIHUT HENOCPEACTBEHHO
u3 ycrpoiicrea 300 cxxurasus, u, cie0BaTeJIbHO, MOJKeT 06ecenBaTh MaKCHMANBHO
BO3MOXHYIO BeIpaboTKy 3Heprun. Haxoasmuiica non 6oJjiee HU3KHUM JaBIE€HHEM H
6oyee X0JI0AHBIH BEIXOAHO#H MOTOK 410 TypOHHEI MOXKET OBITh 3aTEM OYHINEH
¢bunsTpoM 5 A yAadeHHs U3 HEro TBEPABIX YaCTHI MaTepHasia B BHIE IIOTOKaA 7
TBEPABIX YacTHL. TakuM o6pa3oM oTGHUIBTPOBAaHHBIH BEIXOAHOM NOTOK 420 TypOHHEI
obecrnieyruBaeTCs B OCHOBHOM CBOOOJHBIM OT TBEPABIX YACTHIl MaTepuaia JJs ero
JlapHeHero uCnojab30BaHus B IIUKJIE CKHUTaHHS.

B yacTHBIX BapHaHTaX BHINOJHEHUSA QHUIBTP 5 IPEANOYTHTEIBHO MOXET HMETh
KOHCTPYKIHIO, 06ecneynBaoInylo 3G ¢HeKTHBHOE yAaJIE€HHE B OCHOBHOM BCEX TBEPIBIX
YacTHIl MaTepHaia, IPpUCYTCTBYIOIHUX B noToke 320 npoaykToB ropenus. B
HEKOTOPHIX BAPHAHTAX BBHIMOJIHEHUS QHIBTP 5 MOXET BKJIIOYATh IUKJIOHHBIA QHUIBTP
¥ (Wau) cBeYHOM QHUIBTP, H B HEKOTOPBIX BapHAHTaX BBHIMOJHEHHS QHIBTPAllUs MOXET
IPOMCXOIUTH IIPH TeMIlepaTypax, JeKalluxX B quana3zone npubauzutenssao ot 300 xo
775°C. B 4acTHBIX BapHaHTax BHIIIOJIHEHHUS yJal€HUE B OCHOBHOM BCEX TBEPJIBIX
YaCTHIl MOXET BKJIIOYATh yAaJeHHE 110 MeHblnei Mepe 95%, no menbiei Mmepe 97%,
o MeHblnei mepe 98%, o MeHbieii Mmepe 99%, no menbinei Mmepe 99,5% uim no
MeHbuieit Mmepe 99,8% ob6beMa TBEpIObIX YaCTHL, IPHCYTCTBYIOIIUX B IIOTOKE
IIPOAYKTOB ropeHds. J1a 3QPeKTHBHOCTD yJaJeHHs GUIBTPOM TBEPABIX YaCTHI
MOXeET ObITh CBA3aHa ¢ pa3MepoM udacTull. HanpuMep, ykazaHHBIE IPOLEHTHBIE JOJIH
yAQJIEHHBIX YaCTHIl MOTYT 3aBHCETh OT CIIOCOOHOCTH QHIIBTPA 3al€PKUBATh YACTHIIBI
C AHAMETPOM, COCTABJIAIOIKM 110 MeHbIIe#H Mepe 0,1 MKM, 10 MeHbIIEH Mepe 1 MKM,
0 MeHbINEeH Mepe 5 MKM, o MeHbIneil Mepe 10 MKM, 10 MEHBIIEH Mepe 25 MKM, IO
MeHbIIeH Mepe 50 MKkM, no MeHbinei mepe 100 MkM mii no MeHbLeH Mepe 500 MkMm.
B ogHOM M3 BapHaHTOB BHIIOJHEHHUS YAaCTUIBl, [10Jy4alOIIHECS NPH TOPEHHH, MOTYT
HMETH pa3MepEL, Jiexalue B Auanazone npubausurtensHo ot 0,1 1o 100 MkM, u
GUNBTP MOXET OBITH BBHINOJHEH C BO3MOXXHOCTBIO yaJI€HHsI B OCHOBHOM BCE€X YacCTHIL,
HMEIOUINX nquaMeTp, 6oJibine npuOIu3uTeNBsHO 1 MKM, 60JbIe MPHOIU3UTENBHO 5
MKM, Goipire npuban3utenpHo 10 MkM, Gosbliue npuOIU3UTENBHO 15 MKM, 6omb1Ie

npubnu3uTensHo 20 MKM, ¥ CHHXXEHHUS 00IIEero ypoBHS COJIEPXKAHUSA TBEPIABIX YACTHIL



10

15

20

25

30

-39 -

3 3
10 3HaYCHHS, MEHee MpHOIu3uTensHo 10 MIr/M”, MeHee IPUOIN3UTENBHO 5 MI/M ",

MeHee pHOIU3UTENBHO 1 MI/M° WIH MeHee npubnuszutensHo 0,5 MI/M" .

B yacTHEIX BapHaHTaX BHINOJIHEHHS (TO €CTh B T€X, B KOTOPHIX B Ka4eCTBE
HUPKyIHpylomeil Tekydei cpens! ucnonb3yercs CO;) oTGHILTPOBAHHBIH BEIXOJHOH
moTok 420 Typ6HHBI MOXET IPONYyCKaThCs Yepe3 TemnoobmMennbii 610k 500 (koTophrit
MOXET NPeNCTaBIATh COB0H IIOC/IEA0BATENbHO YCTaHOBIEHHEIE TEMIOOOMEHHUKH),
dopMupyomuii Heo6paboTaHHBIH PeHKIHPOBaHHBIH moTok 501. Jrot
HeoOpaGoTaHHBIN PEUHKINPOBaHHBIA MOTOK 501 MoxeT OBITH MPONYIIEH Yepe3
Temnoo6MeHHUK 520 ¢ X010aH0# Boao#, hopMupyromHuil moTok 521, KOTOpPHIA
nojaercs B cenaparop 540 ays ynaneHHs U3 HETO BTOPHYHBIX KOMIIOHEHTOB
(manpumep H,0, SO;, SO4, NO;,, NO3 u Hg) B Buse notoka 542. B yacTHBIX
BapHaHTax BHIMOJHEHHs cenapaTtop 540 MOXET BKIIOYaTh PEAKTOP, COACPKAIUH
KOHTAKTHBIH (QHIBTP, BpEMs HaXxOXXACHHS B KOTOPOM, IOCTATOYHO IS TOTO, YTOOBI
3arpsA3HAIOIIAE IPUMECH MOTJIH IIPOPEarupoBaTh ¢ BOJOH, 00pa3ys JIerko yAaasieMbIe
IPOAYKTH (HampuMep KHCIOTH). OUHINeHHBIH NOTOK 541 HUpKyIUpYyIomeH TeKydeh
cpexsl u3 cemaparopa 540 MoxeT GBITh IPONyINEH Yepe3 koMmmnpeccop 550,
dopMupyromHuii MOTOK 551, KOTOPBIH TaKXKe MOXKET OBITH OXJIAXICH B
TennoooMeHHUKe 560 ¢ X0M0HOM BOAOH ¢ MOJydYeHHEM NUPKYJIHPYIOMEN TeKyde
cpenbl 561 Ha OCHOBE CBEPXKPUTHYECKOTO, BEICOKOMIOTHOro CO;. B HEeKoTOpHIX
BapHAHTAaX BEHINOJHEHHUS IUPKYJIUPYIOIas TeKydas cpena 541 Ha OCHOBE OYHINEHHOTO
CO, MOXEeT HaXOQUThCA O] AaBJIEHHEM IO MeHbIeil Mepe npubnusuteinsno 7,5 Mlla
HJIH 10 MeHbIIeH Mepe npubiusurensHo 8 MIla. Yacts notoka 561 MoxeT ObITh
OTBeJl€Ha B BUJ€ NOTOKA 562 [ MCIOJIb30BAaHHUS B Ka4eCTBE MCEBIO0XKMKAIOIIECH
cpensl B cMecutene 250, B koTopoM GopmupyeTcs noTok 255 cycnensuu. [ToTox 561
HUPKYJIHpYIomei Tekyde# cpeibl Ha OCHOBE CBEPXKPHTHYECKOTO, BHICOKONJIOTHOIO
CO, cxxuMaeTtcs B komipeccope 570 ¢ obpa3oBannem noToka 571 nupxynupyomei
TeKyuei cpelsl Ha OCHOBE CXKATOr0, CBEPXKPUTHYECKOro, BEICOKOIIOTHOTO CO».
Yacts CO, 13 noroka 571 MoxeT OGBITh OTBEJIEHA B BHJI€ MOTOKa 572 B Tpy6OIIpoBO
CO, unu apyroe cpeactso yaanenus. Ocrapmascs yacte COp MOXeT OBITH
nojaBeprayTa aanbHedmeii 06paboTke Kak HOTOK 573 HHPKyIHUpYIOIIeH TeKydeH
cpellbl Ha OCHOBE CXKAaTOI'0, CBEPXKPUTHYECKOr0, BRICOKOMIOTHOro CO2, KOTOPBIA AN

ero Harpesa MoeT GBITh nponylneH obpaTHo depes TemnoobmenHuk 500 (wnu
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[I0CJIEOBATENBHOCTh TEIIOOOMEHHUKOB). B YacTHEIX BapHaHTax BHIITOJHEHHS
LHUPKYJIHpYylolas Tekydas cpega Ha ocHoBe CO, MoxeT ObITh obecneyeHa ¢

o 3
IUIOTHOCTHIO, COCTABJIAIONIEH 110 MeHbIe Mepe npubnusutensHo 200 kr/m™, mo

3
MeHbIe Mepe npubiusutensHo 300 Kr/M”, 1o MeHbIIe Mepe npubausuTensHo 500
3 3

KI/M°, IO MEHBIIE Mepe npubau3uTensHo 750 Kr/M™ MM 110 MEHbIE MEpe

3 o
npubausutensao 1000 xr/M™ nocie BeIXxoa u3 Temnoobmennuka 560 ¢ xonoaHo#M
BOJIOH (M 0 MpoNyCKaHHUs A HarpeBa depes TemnoobMennnii 6510k 500). B apyrux
BapUAHTaX BHINOJHEHHS IUIOTHOCTh MOXET COCTaBIATh NPHOIU3UTENBHO OT 150 10

1100 xr/™°. ITponyckanue moroka 551 yepes TemrooOMeHHUK 560 ¢ X0I01HON BONOK

MOJKET OXJIaJUTh HUPKYIHPYIOIYIO TeKydyio cpeny Ha ocHoBe COj 10 TeMmepaTypsl
MeHee npubnusurensHo 60°C, MeHee mpubnusuTensao 50°C unu MeHee
npubnusutensno 30°C. [upkynupyomas TeKydas cpeja B oToke 561,
HOCTYIAIOIIEM BO BTOPOii koMIpeccop 570, MoxeT ObITh 00ecnedena nojx JaBjieHHeM
no Menpuie mepe npubnusutensHo 12 MIla. B HexoTOpbIX BapHaHTax BHINOJHEHHUS
IOTOK MOXeET OBITH CXAaT 0 JAaBJIEHHS, COCTABIAIOMEro NpubaIu3uTeabHo oT 15 1o 50
MIla. MoseT OBITh HCIIOIB30BaHA KOMIIPECCOP JII0OO0Oro THIA, cnocoOHbIH paboTaTh
IIpH yKa3aHHBIX TeMmIleparypax H obecreduBaTh 3a/laHHbIE JaBJICHHUS, HallpUMED
MHOTOCTYIE€HYaThli Hacoc.

upkynupyromas TeKydas cpelja Ha OCHOBE HarpeToro, Cxaroro,
CBEPXKPHUTHYECKOTO, BEICOKOIIOTHOTO CO» MOXET BHIXOJHTH U3 TEMI00OMEHHHUKA

500 B BHJ€ nepBoro notoka 503, nogaBaeMoro Kaxk HCIOJb3yeMas IOBTOPHO
(penHMKINpOBaHHAs) HUPKYJIUPYIOIas TeKydas cpela. B HEKOTOpBIX BapHaHTaxX
BBIMOJIHCHHS [UPKYJIHpYOLIas TeKy4das Cpella Ha OCHOBE HarpeToro, cXaroro,
CBEPXKPUTHYECKOTO, BBICOKOIIOTHOrO COp MOXET BEIXOJUTh U3 TEIIOOOMEHHHKA
500 xax BTOpPOii penHKIAPOBaHHBIN NMOTOK 504 mMupKyIupyroUel TeKydel cpeasl,
HCIIONB3YEMBIH KaK TpaHCIHPALHOHHAs TeKydYas cpesia 1 TypOHHHBIX JIONATOK.
IIpeAnoYTHTENBHO BTOPOH peLUKIHPOBAHHEIH MOTOK 504 MHPKYIHPYIOMIEH TeKyYeh
CpeJBl MOXET OBITH pETyJIHPYEMBIM, TaK YTOOBI OOINYI0 Maccy HIH 06BbeM
IHPKYTHPYIOIIEH TeKydel cpelsl B IOTOKE MOXHO OBLIO yBEIMYHBATEH HUIIH
yMEHBIIATh PH HEOOXOJAMMOCTH IMOBBICUTh HJIM CHU3UTH 3aLIUTY, CO3aBaCMYI0
TpaHCIHPAHOHHOM Tekydell cpenoil. B yacTHoCTH, mpearaeMas B HacCTOSIIEM

H300peTEeHHH CHCTEMA MOXET COAEepXaTh CPEJICTBO PETryIMPOBAaHUS MOTOKA,
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HAIIpUMED TaK, YTOOBI BTOPO#l pELHKINPOBaHHEIH MOTOK 504 nupKyIupyome
TEKy4el cpelbl MOXHO OBLIO MOJHOCTBIO MEPEKPHIBATD NPH XKEJTAHHUH.

3aMeTHM, YTO B HEKOTOPHIX BapHaHTaxX BBIIOJHEHUA IIOBTOPHO HCIOJIb3yeMas
UpKyJIHpylomas TeKkydas cpena (HanpuMep CO,), nonaBaemas B Typbuny 400, o
BBOJA B TypOMHY MOXET HanpaBisAThCA B 06x0 Tennoobmennuka 500. [Ipu aTtom
NOBTOPHO HcHob3yeMblit CO, MoXeT OBITh cXKaT koMnpeccopoM 570, u 3aTeM 4acTh
HoToka 571 nmupKynupymouei Tekydei cpesl MOXKET HalpaBasAThCSA B 00X0A
rennoobMennuka 500 B Typouny 400. Tem cambiM CO; (unm apyrasi IOBTOPHO
HCTONb3yeMas IUPKyIUpyolIas TeKy4as cpella) MOXXEeT BBOAUTLCSA B TypOuny 400 6e3
narpesanus B TerooomenHuke 500. CoorsercTBeHHO0, CO) (MM Apyras HOBTOPHO
HCIIONIb3yeMas UPKyJupyoIas TeKydas cpe/ia) MOXeT BBOAMTHCS B TypOUHY IIpH
TeMIlepaType, KOTopas MEHblIe TeMIepaTyphl TEKyU€H Cpelbl, HarpeToi B
temnoobmennuke. [Toatomy CO; (unu Apyras NOBTOPHO HCIOJIb3yeMas
IHEPKYJIUPYIOIas TEKy4as CPEAa) MOXKET BBOJAMTLCA B TypOHHY IIPH TeMIIEpaType
meHee npubnusurensno 300°C, menee npudausutensHo 200°C, Menee
npubmusutensno 100°C, menee npubnusutenbHo 55°C unu MeHee NPUOIH3HTENEHO
25°C, u takuM o6paszoM CO; (HyH apyras MOBTOPHO HCHOJIb3yeMas HUPKYIHPYOIas
TeKydasi cpe/ia) MOXKeT HCIOJIb30BaThes A oxnaxaeHus Typounsl 400. Jlns
KOMIICHCAIHH J100aBIeHHs OTHOCHTENBHO 00Jiee XOJOTHOH IUPKYJIHPYIOMEH TeKyeH
cpeasl B Typouny 400 O; U1 ero HarpeBa MOXET IPONyCKaThCs Yepes
termnoo6MeHHUK 500, u 3aTeM Oy MOXET CMEIIHBATHCS € PEIUKIMPOBAHHOM
LHPKYJIHpYIOIei Tekydei cpenoit 503, HanpapiseMoii B kamepy 300 cropanus, mis
KOMIIEHCAU MM noTepH 3¢ (PEeKTHBHOCTH, KOTOPAs B IPOTHBHOM CJIy4yae MOXeT
Npou30iTH. B HEKOTOPBIX BapHAHTaxX BHINOJHEHHS LNHMPKYJIHpYIOmas TeKyJas cpena,
BBIXOSINAs U3 TeILIOOOMEHHHKA (HJIH U3 BBIIYCKHOT'O TEMIOOOMEHHHKA, €CIIH
HCIHOJIL3YIOTCS JBA WX HECKOJBKO TENJOOOMEHHHUKOB), MOXET HMETh TEMIIEpaTypy
meHee npubnusutensno 200°C, meHee npubnusutensso 100°C, Mmenee
npubausutensao 75°C unu MeHee npubnusurtensHo 40°C.

IIpy 3TOM B HEKOTOPEIX BAPHAHTAX BHIIOTHEHHS MOXET OBITh NOJIE3HBIM, YTOOBI
Ten1006MeHHHK, B KOTOPEIH IOCTYNaeT BBIXOJHOH IOTOK TYpPOHHBI, OBbLI BEITOJTHEH U3
BBICOKOKAYECTBEHHBIX MaTepPHAJIOB, pACCYUTAHHBIX HAa IPOTHBOCTOSTHHE

3KCTPpEMAJIBHBIM YCIIOBHSIM. HanpnMep, TEeI00OMEHHHK MOXET COoACpXKaTh CILJIaB
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INCONEL® nn Jpyroii aHaJIOTHYHEIH MaTepHall. [IpeAnoYTHTENIBHO, YTOOHI

TEIIO0OMEHHHUK conepkKal MaTepHal, COCOGHBIH BEAEPXUBATE HENPEPHIBHYIO
paboTy npu TemnepaType o MeHblneit Mepe npubnusurensio 700°C, no MeHbIeH
Mepe mpubnusutensHo 900°C wnn no MeHbinel Mepe npubausuTensHo 1200°C.
MoxeT 6BITh TaKXe IOJIE3HBIM, YTOOB! OJHH HIIM HECKOJIBKO TEIJIOOOMEHHHUKOB
coJiepKajli MaTepHail, obecrneyuBaoIHil BEICOKYIO XHMHYECKYIO CTOHKOCTH 1O
OTHOIIEHHIO K BTOPHYHBIM BEIIECTBaM, KOTOPEIE MOTYT IIPUCYTCTBOBATh B IIOTOKE

npoAyKkToB ropesus. Ciiasbl INCONEL®, nocrasiseMmsie Special Metals

Corporation, # HEKOTOpbIE HX MOAHGHKAIMH MOTYT COAEPXKATh ayCTCHUTHBIC CILIABBI

Ha XPOMOHHKEJIEBOH OCHOBE. Y I0BJIETBOPSIONINE TPEOOBAHUAM TEIIOOOMEHHHUKH
MOTYT COJIEpXAaTh 3TH CIUIaBBI, IOCTABJIAEMBIE 110 TOPTrOBOH# MapKoH HEATRIC®
(dupmoii Meggitt USA, Houston, TX).

Kak 65110 OTMEUYEHO paHee, KpoMe BOIBI LIUPKYJIHPYIOIas TeKy4as cpeia Ha
ocaoBe CO, MOXET coepXKaTh Apyrue BTOPUYHBIE KOMIIOHEHTHI, TAKHE KakK

3arpA3HAIOHME IPHMECH, ITOJIyYalomuecss U3 TOIJINBA B pE3YJIbTATC TOPCHHAA H B

pe3yJIbTaTe OKHCIEHHS. DTH BTOPHYHBIC KOMIOHEHTHI IIMPKYIUPYIOILe# TeKyyeH
cpenbl Ha ocHoBe CO; (4acTo paccMaTpHBAaE€MbIe KaK 3arpA3HAIONINE IPHMECH HIIH
HHOPOJHBIE BKIIOYEHHS) MOTYT OBITH BCE yIaJI€HBl U3 OXJTAXACHHON LUPKYIUPYIOmen
TeKydeii cpennl Ha ocHoBe CO) MyTeM HCIONB30BaHHA COOTBETCTBYIONIMX CHOCOOO0B
(HanpuMep cnoco60B, paCKPHITHIX B mareHTHOH my6nukanun US 2008/0226515 u B
natedTHBIX nybnukanusx EP1952874 u EP1953486, conepxanne KOTOPHIX B IOJHOM
06beMe BKIIOYEHO B JaHHYIO 3aiBKy nyTeM ccouiku). Hanpumep, SO, 1 SO3 MmoryT
661Th Ha 100% npeBpalleHsl B CEPHYIO KHCIOTY, B TO BpeMs Kak NO u NO; moryt
6BITh NPEBPAINEHB] B a30THYIO KHCJIOTY. VI30bITOunBIH O), IPHCYTCTBYOLIHI B
LHUPKYJIHpYIOIIEi Tekyueii cpene Ha ocHoBe CO,, MOXET OHITH OTAENICH B BHJIE
000raleHHoro MOTOKa I ONIIHOHHOI'0 IOBTOPHOTO HCMOJIb30BaHHs B KaMepe
cropanus. [IpucyTcTByonue uHepTHble ra3sl (HanmpuMep N u Ar) MOTYT OHITH

BHINYLIEHH IO HA3KUM JaBIeHHEM B aTMochepy.

Kak onmcaHo BHIIIE, HUAKJ BEIpaGOTKH HEPrUH, BKIIOYaOmui TypOuny,
BBHINIOJIHEHHYIO COTJIACHO HACTOSIEMY H300PDETEHHIO, MOXET ACHCTBOBATH C BEICOKHM
KIIJ, B YACTHOCTH, IIOTOMY, YTO IIOTOK NMPOAYKTOB ropeHus (Hanpumep,

06pa3ylomuxcs IpH CKUTaHUH TBEPAOTO TOIUIHBA, TAKOTO KaK YroJib) MOXET
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BBOJMTHCS HENOCPEACTBEHHO B TYpOUHY 6€3 HEOOXOAMMOCTH B OT/I€JICHHH CHavdaa
TBEPABIX YACTHI[ MaTepHaja, IPUCYTCTBYIOIHX B IOTOKE NPOJAYKTOB ropesus. B
YacTHOCTH, B IIPeAJaraeMbix B H300peTeHHH KOHQHUIypanusaX TypOUHbI yCTpPaHsSeTCs
HJIM B 3HAYMTEILHOM MEpPEe CHHUXKAETCS 3PO3Hsl, BO3HMKAIOIIAA U3-32 y1apOB YaCTHI]
HEeroprouux npoaykros. HecMoTps Ha To, uTO u306peTeHHe obecneynBaeT TaKyo
3HAYUTEJIBHYIO 3alUTy MaTepHaOB TypOHHBI, BCE XK€ MOXET IPOHUCXOAHTH
NOBpEXJAeHHE TypOHHBI H3-32 B3AHMOJEHCTBUS €€ KOMIIOHEHTOB C TBEPABIMH
KOMITOHEHTaMH, IPUCYTCTBYIOIIMMH B IOTOKE NPOAYKTOB FOPEHHUS.

Hanpumep, XuAKHi U1K, HAIMIHYBIIHH ¥ 3aTBEPAEBINHH (3arycTeBIINi) Ha
TypOMHHBIX JIONIATKaX, MOXET MPHBECTH K pa3belaHUIO IIJIAKOM, II0Tepe
s¢pdexTuBHOCTH ¥ (MH) noTepe 6ananca poropa. COOTBETCTBEHHO, B HEKOTOPBIX
BapHaHTaX BHINOJIHEHHUS HacTosIIee H306peTeHNne NpeyCMaTPHBAET BBEICHHE
CIenHaTbHBIX KOMIIOHEHTOB B IMKJI CKMIaHUA Uil CMATYCHUS M (MJIH) 110 MEHbINCH
Mepe YaCTHYHOI'O YCTPAHEHHS HapacTaHHs WM XHUMHYECKOro OCaXIEHHs Ha
KOMIIOHEHTaX TypOHHBI, B YaCTHOCTH Ha TYPOHMHHBIX JonaTkax. XoTs HapacTaHHE
IIJ1aKa OPHBEAECHO B Ka4eCTBE MPUMEPA, NOJDKHO OBITh MOHATHO, YTO MOXHO OXHIAATh,
4TO OYHCTKA, ObGecmeynBaeMasi B BApHAaHTaX BHIMOJIHEHHS HACTOSIIETO H300peTeHHUS,
6yzneT 3¢ (eKTHBHOI IPH 10 MEHbINEH Mepe YaCTHYHOM UM NNOJHOM YAaJCHHH
MI06BIX OTJIONKEHHH Ha TYpOHHHBIX KOMIIOHEHTaX, 00pa3yrolmuXCs U3-3a BO3CHCTBUS
MaTepHasoB, COAEPKANHUXCS B IOTOKE IIPOAYKTOB FOPEHHS, B OCOOEHHOCTH
MaTepHAaJIOB B BHJE TBEPAbIX YacTHL. TakuM o6pa3oM pa3iHyHbBIC BUJBI L1aKa,
BENIECTBAa, BHI3HIBAIONINE HOSBICHHUE [IJIaKa, H YIrJepoJ MOTYT OBITh yJale€Hbl NyTeM
npeayiaraeMoif B H300pEeTCHHH OYHCTKH.

HapacraHnue XUMHYECKOTO OCafKa Ha TYPOMHHEIX KOMIIOHEHTaX, HallpEMED Ha
TypOHHHEIX JIONATKaX, MOXeT OBITH NPEJOTBPANIEHO IPH IPUMEHCHUH TEXHOJIOTHH
TpaHCIHPAHOHHOTO OXJaxaeHus. Hanpumep, kak mokasano Ha ¢ur. 1, ropsyee

perHKInpoBanHoe pabouee teno (Hanpumep CO2) MOXKeET OBHITH OTBENCHO C TOPAYEro

kpas Temioo6mennuka 500 B Buae notoxa 504 u HanpasneHo B Typouny 400.
Hanpumep, ropsidee penuKIHpoBaHHOE pabouee TEJI0 MOXET ObITh HalpaBJIeHO K
poTopy TypOHHBI U 3aTeM CKBO3b TYpOHHHEIE JIONATKH, 00ecrmednBas uX
TPaHCIHPANHOHHYIO 3aMTy. B Takux BapHaHTaX BBIIOJHEHUS B TYPOHHHBIX
JONaTKax, MpH HEOOGXOAUMOCTH, MOTYT OBITH BBHIIIOJHEHB! OTBEPCTHSA, TaK YTOOHI

ropsa4e¢ pCUHKINPOBaHHOC pa60‘{ee TE€JIO BBIXOJAHUJIO U3 JIONATOK B OCHOBHOM IIO BCEH
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UX MOBEPXHOCTH HJIH IO MEHBINE Mepe U3 NepeaHell MOBEPXHOCTH JIONATOK, TO €CTh
HEIIOCPEJICTBEHHO B IOTOK NMPOAYKTOB F'OpEHHs, NOCTynammui B TypObuny. B
YaCTHBIX BapHAHTaX BHINIOJHEHUS HAaHOOJIBIIHI NOTOK TPAHCHUPALHMOHHOH TeKy4e
CpeAsl U3 JIONATOK JOJKEH HabNIoAaThCsl y BXOAHBIX KPOMOK JIONATOK.

TpancnupanuoHHas TeKy4as cpeia MoxeT ofeclieYuBaThCs IPU pa3IUuIHBIX
TeMmIlepaTypax. B HEKOTOpHIX BapHaHTax BHIIIOJHEHUS TPAHCIHUPAIHOHHAS TEKy4Jas
cpena B TypbuHE MOXET HaXOAUThCA NIPH TeMIepaType, OTInYapueics oT
TeMIepaTyphl IOTOKA IPOAYKTOB FOPEHHUs, IOCTYAIOIIEro B TypOHHY,
npubnusurtensHo Ha 10%, npubnuzutenbHo Ha 8%, npubnusurenbHo Ha 5% unn
npubnu3uTensHo Ha 2%. B Takux BapHaHTax BHIIOJHEHHUS TeMIepaTypa
TpaHCIHPALHOHHON TeKy4el cpeabl B TYpOHMHE MOXET CYUTATHCS B OCHOBHOM
COOTBETCTBYIOIIEH TeMNepaType NOTOKAa NPOAYKTOB rOPEHHUs, NOCTYIAIOIIErO B
TypOuHy. B npyrux BapmaHTax BRIIOJHEHHUS TPaHCIHpAIlMOHHAs TEKy4as cpela B
TypOHHE, HcIoNab3yeMas Ul TPAaHCIIHUPAIHOHHON 3aIlUTHI, MOXXET HMETh
TEMIIEpaTypy, KOTOpasi MEHbIIIE TEMIIEPATypPhbl NOTOKA IPOJYKTOB TOPEHHUS,
nocrymnamomero B TypOUHY, Ha BEJINYUHY, COCTABJIAIONIYIO NPUOIH3UTENBHO OT 15 10
90%, npubnusurenbHo ot 15 no 60%, npubauszurensuo ot 15 no 50% unu
npubansurtensHo oT 20 10 40%. B Takux BapHaHTax BHIIOJIHEHHS TEMIieparypa
TpaHCIHPAIIMOHHOH TEKy4eil cpeabl B TYpOHHE MOXET CUUTATHCA 3HAYUTEIBHO
MeHbIIelt TeMIepaTypsl HIOTOKa IPOAYKTOB FOPEHHUSI, TOCTYAIOMEro B TYpOUHY.

B HekoTOpBIX BapHaHTax BHINOJHEHHUS HCIOJIb30BaHUE TPAHCIMPAIIHOHHOMN
Tekyue# cpeabl B TYPOMHHBIX JIOMaTKaX MOXET BHIMOJHATH HECKOJNBKO QYHKIIHHA.
Hanpumep, TpancnupanuoHHas TeKydas cpesia MOXeT ObITh 3 (HEeKTUBHBIM CPEICTBOM
3aIUTHl TYPOUHHBIX JIONMATOK, TAK KaK OHA MOXET 10 CYIECTBY NpedOTBpallaTh
KOHTaKT MaTepHaloB B BUJE TBEPJBIX YACTHI], COJIEPKAIUXCSA B IOTOKE MPOAYKTOB
FOpEeHMs, C MOBEPXHOCTHIO JIONATOK. 3alUTHEIH O6apsep, chopMHUpOBaHHBIN
TPAHCIIMPAMOHHON TeKy4ed cpeoi, MOXKET OTpaXXaTh WJIH HHBIM 06pa3om
nepeHanpaBiIsTh TBEPAbIE YaCTUIIH OT TYpOMHHBIX JlonaTok. ['opsuee
penUKJINpOBaHHOE pabodee TEI0 MOXET TaKXKe CIYXUTh IS Harpesa JIONaTok, B
YaCTHOCTH NIOBEPXHOCTEH JIONAaTOK Ha BBIXOJAHON CTOpOHE TYpOHHBIL. DTOT
JIONOJIHUTENBLHBIH HarpeB MOXET NIpeAoTBpallaTh NOBEPXHOCTH JONATOK Ha BRIXOJAHOH
CTOpOoHe TypOUHbI U (HJIH) Ha BXOJHOH CTOpOHE TYpOHHBI OT OXJaXACHHS JI0

TEMIIEPATyphl, IPU KOTOPOH XXHAKHH NUTaK (MU Ipyrue MaTepuaibl, KOTOphIE
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HaXOIATCA B XKHUAKOM COCTOSHHH IPH TEMIIEpaType NOTOKA IPOAYKTOB FTOPEHHSA H
HMEIOT TOYKY 3aTBepAeBaHus (MJIM 3aryCTEHHs), KOTOpas HHUXE TEMIEepaTypsl IOTOKA
HPOAYKTOB FOPEHHs, HO BBIIIE OKPYXKaolle# TeMIepaTyphl), 3arycreer (To eCTh
TeMIepaTyphl 3aTBEpAeBaHUs MaTepruaia). OTO IpeNOTBpAIlaeT 3aTBEPACBAHHE
(3arycTeHnue) XKHUIKHX 4aCTHIl, KOTOPHIE HA CAMOM JieJi€ JOCTHIJIH IOBEPXHOCTH
TYpOHHHOM JIOMAaTKM, H TAKHM 00pa3oM NpeJOTBPAIlaeT HX OCaXIACHHE Ha
IIOBEPXHOCTSAX JIONATOK.

B HeKOTOpHIX BapHAHTaX BBHINOJIHEHUS TPAaHCINHPAMOHHAS 3alMTa MOXET
yCTPaHATh 3aTBepAeBaHue (WM 3aryCTeHHue) yacTul. IIpu 3TOM B HEKOTOPBIX
BapHaHTaX BEITOJHEHHS [JIAK MOXET OCTaBaThCS pacILIaBI€HHBIM BHIIIE
npubnusurensHo §70-980°C. B npyrux BapHaHTax BBINOJHCHHS 3aTBEpACBaHUE
YaCTHII MOXET OBITh CHHXXEHO B aHAJIOTHYHBIX HHMKJIaX U CHCTEMAax, B KOTOPHBIX HE
HCIIOJIb3YETCSA TpaHCIHPAIIHOHHA 3anIuTa. Tak Kak 3aTBEpJAEBaHHEe KPYIHBIX YaCTHI
YMEHBIIAETCSA HO HEe YCTPAHIETCS, MOXET NOTpeboBaThCA NEPHOANYECKAS OYHCTKA
TypOHHHBIX KOMIIOHEHTOB. B 4acTHBEIX BapHaHTaX BBINOJHEHHS OYHCTKA TypOMHHBIX
KOMIIOHEHTOB, HAIPHMEP TYPOMHHBIX JIONATOK, MOXET OBITh caenaHa 3¢ heKTUBHOMH 3a
CYET BBEICHHS OYHCTHHIX KOMIOHEHTOB B IIUKJI HJIH CUCTEMY CXKHIaHHs.

IMpencrasiieHHbIH HA GUT. 2 MUK ABISETCS HILIIOCTPALUEH CUCTEMBI, B KOTOPOH
JUIS OYMCTKH TYPOHMHHBIX JJONATOK Yyepe3 TYpOHHY MOTYT HalpaBiIAThCS OYHINAIOIIHE
TypOHHHBIE JIonaTKH MaTepuaisl. [IperMyniecTBo 3aKI04aeTCa B TOM, YTO
OYMINAIOUINE MATEPHANIBI MOTYT HalpaBIATHCA Yepe3 TyYPOMHY BMECTE C IOTOKOM
OpoayKToB ropenus. [Tostomy ounctka MoxeT 3pdexTuBHO NpOBOANTECA 6€3
npepsIBaHUs [IUKJIA CKUTAHHUA IS BHIpaOOTKH 3HEPTHH. B HEKOTOPBIX BapHaHTax
BBLIIIOJIHEHH S MOXET OBITH XKeJlaTeIbHBIM H3MEHEHHE OJHOTO HJIH HECKOJIBKHX
napaMeTpoB IIMKJIa, pACCMOTPEHHBIX B IaHHOH 3asBKe, C IeJbI0 00Ier4eHus mpoiecca
OYHCTKH (HalpUMep H3MEHEHHE TEMIepaTyphl IOTOKA NPOJAYKTOB IOPEHHS,
yReJIHYEHHE OTHOLIEHHS PELHUKINPOBAHHOIO IIOTOKA K NIOTOKY TOIUIMBA H T.I1.). B
HEKOTOPHBIX BADHAHTAX BHIIOJIHEHHS, B KOTOPLIX TYpOHMHHEBIE JIONATKH HMEIOT
TPAHCIMPAIKOHHYIO 3aLIUTY, MOXET OBITh XKeNaTeIbHBIM NIPEKPATUTh MOTOK
TPaHCHUPAHOHHOM TeKydell cpeasl 1 06JerdeHus KOHTaKTa OYHIIAIOIIEero
Matepuaja ¢ TypOUHHBIMH JlonaTkaMi. OJHAKO FTOpPEHHE H BbIpabOTKA JHEPIHH MOTYT

IIpOAOJIXKATHECI OMHOBPEMEHHO C IIPOIIECCOM OYHCTKH.
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CornacHo ¢ur. 2 HMKJI CKHTaHUS MOXKET IPOJOJIKATECA B OCHOBHOM TaK XKe, KaK
ONnHcaHo B oTHOmEHUH ¢ur. 1. OpHaKko B IPeJCTaBIEHHBIX BApHAHTAX BHINOJHCHHUS H3
TemnoobMenHuKa SO0 MOXeT MOCTyNaTh TPETHH peNUKIMPOBaHHBIH NMOTOK 506
IHPKYJIMPYIOINEH TeKydell Cpeabl ¥ MPOXOAUTH Yepe3s y3en 600 cMemuBaHus
OYHINAIONIEr0 MaTepHaia, B KOTOPOM OYHINAOIIHH MaTepHall CMEIINBAETCS C TPETHHM
PELUPKYIAIHOHHBIM IOTOKOM 506 LHpKyIHpYIOIEeH Tekyded cpelisl, 00pasys MOTOK
610 ounmaromero Marepuana. ¥3en 600 cMemmnBaHusg OYHUIAIOIIET0 MaTepuana
MOXeET BKJIIOYATh JI0OYI0 KOHCTPYKIIHIO, OJIOK MJIM YCTPOHUCTBO, NPUTOAHBIC JUIS
CMELIMBAHHS TPETHEr0 PELHUPKYISIHOHHOr0 NoToKa 506 nupKynupyomen Texyyen
CpeIBl C OYHIIAIOLIIMM MaTEPHAJIOM, H B KOTOPbIE OYHINAIOIHH MaTepya noJaeTcs
HEIPEPHIBHEIM IIOTOKOM HIIM IEPHOANYECKH. [IpenouTHTENbHO, YTOOBI y3e
CMELIMBAHUS OYHINAIOMIEr0 MaTepHuaja Ol BHIIOIHEH TaK, YTOOB! OUHIIAIOIIHHA
MaTepHal COeJHHICS ¢ PELUPKYISIHOHHEIM TOTOKOM 506 1 mepeTekan BMecTe ¢
guM. Kax yxe onucaHo BhILIE B OTHOIIEHHH BTOPOTO PEHUPKYIALHOHHOTO IOTOKA
504 mupKynupyome# TeKydell cpelbl, TPETHH PENHPKYIAMMOHHBIA OTOK 506
LAPKYIHPYIOIIeH TEKydell cpebl MOXET PEryIHPOBAThCS TaK, YTOOBI CKOPOCTH
[IOTOKa MOTJIa CTAHOBHThHCS PABHOMN HYJIIO HJIM IPHHHMATh N1000€ 3HaYEHHE,
HeobxoauMoe 11 3(pPpeKTUBHON TPaHCIOPTHPOBKH OYMINAIOINIEro MaTepuaia B
TYypOuRy.

OuMIIAIONIMM MaTEpHAIOM MOXET OBITH JII060i MaTepuan, 3pPeKTHBHO
KOHTAKTHPYIOIIHH C MOBEPXHOCTHIO TYPOHHHBIX JIONATOK H QU3HYECKUM HIIH
XUMHYECKHM IIyTeM YAAISIOMHUM ¢ Hee TBepAble OTI0XeHUA. IIpeAmoITHTENIEHO
oYMIIaoI Ml MaTepHal 3G PEKTHBHO yIaiseT OTIOXKEHUS U IIPH ITOM MHHHMAaJbHO
BBI3BIBACT 3PO3HIO CAMHX MOBEPXHOCTEH TypOHHHEBIX nonarok. TBepasle OYHINAIOIHE
MaTepHansl MOTYT COAEPXKaTh YaCTHIIB! yIIepoJa, YaCTHIbI ATIOMHHHS WIH IPyTHUeE
TBepJbIE YACTHIbI, HE PACILIABJISIONIMECS IPH TEMIIEpaTypax noroka. Paspymenue
[IUIaKa, HO He JIONATOK, MOXET MPOUCXOUTH MIPH HU3KHX CKOPOCTAX yAAapoB, TaK Kak
LITAK MOJXET IPeJACTaBIsTh co60i MeHee NPOYHYIO QpakimIO, YeM TypOuHHAs
nonarka. J)XHAKHE OUHIIAIOIHE MaTeEPHAIBl MOTYT BKJIIOYaTh KaJUHHBIC COCNHHEHUS,
HAIpUMCp OKCHJ Kalus, KapOoHAT WK ruapokcuy. Kanuiine coeHIenHs MOTyT
HelicTBOBATh Kak 100aBKa, CHHXAIOIas TOYKY pa3KMXKEHUS IUIaKa, TaK 9TOOBI OH MOT
cTeKaTh ¢ JonaTku. ['a3000pa3Hpiec OYHIIAIOIMINE MAaTEpHaIbl MOTYT BKIIOYAaTh

KHCJIOPOJI, KOTOPHIH CIIOCOBEH OKHCIATh OTIOKEHHS, TAKHE KaK yriepol. Tsepasie
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HJIH XKHIKHE OYHINAIOIHE MATEPHAJIbl, CMEIIAHHBIE C TPETHHUM PEIUKIHPOBAHHBIM
noToxoM 506 nupKynIupylomel TeKydyeH Cpebl, MOTYyT COCTaBIsATh MEHEE
npubnusutensuo 0,5%, menee npubiausutensHo 0,1% win MeHee MPUOIH3UTENBHO
0,01% ot o6mero MaccoBoro pacxoaa B moToke 610 oyninaroero Marepuana u
cocTaBIATh npubausutensHo ot 0,001 1o 0,1%, npubausurensuo ot 0,01 no 1% unn
npubnuzutensao ot 0,0001 xo 0,01% o1 061mero MaccoBoro pacxoaa B IOTOKE
ouMINaKpIero Marepuaia. 'azoo6passple OUHIIAIOLIHE MAaTCPHAJIBl, CMEIIAaHHbIC C
TPETHHUM PELHKIMPOBAHHBIM HOTOKOM 506 NUPKYyIHpYyIOLIeH TeKy4eH Cpeasl B y3ie
600 cMelIHBaHHA OYHINAIOIIEro MaTepyuaina, MOTYT COCTaBJIsATh MEHEE
npHOIH3HTENBHO 5%, MeHee NpUGIH3UTENsHO 2% WM MeHee NPUOIH3UTENbHO 1% oT
o611ero MaccoBoro pacxoja B moroke 610 ourimarpmero Marepuana u COCTaBJIATh
npubnusuTensHo ot 0,1 10 2%, npubnusurensuo ot 0,01 1o 1% unn npuOIU3UTENBHO
ot 0,01 10 5% oT o6mero MaccoBOTo pacxoAa B MOTOKE OYHINAIOLIEro MaTepuana. B
OJXHOM M3 BAPMAHTOB BHIIOJHEHHS IIHKJ OYHCTKH MOXET ObITh 3a/1efiCTBOBAH BCSAKHH
pa3, Korja BRIXOJHAs MOLIHOCTB ¢ reHeparopa 400a cHmxaeTcs Ha BeIHYHHY,
COCTABIAIONLYIO NPUOIH3UTENBHO OT 2 10 5%, NpHOIH3UTENbHO OT 5 10 10% uan
npubnusutensHo ot 1 1o 2%. Hanpumep, onepanusi OYUCTKH MOXET IPOBOIUTHCS C
4yacTOTON MPHUOIM3UTEIBHO OT OJHOIO pa3a B HENENO 10 OJHOrO pas3a B TPH roa.
L{MKJI OYHCTKH MOXET AJIUTHCH HPUOJIHU3UTENBHO OT MATH MHHYT 10 OJHOTO Jaca B
HEKOTOPBIX BapHaHTaxX BBIIOJIHEHHUS.

IToTok 610 ouHINAIOIEro MaTepHalia MOXET NOCTYIaTh HEMOCPEACTBEHHO B
Typ6uny 400. B Takux BapHaHTaX BBIIOJHEHHS MOTOK OYHIIAIOMETO MaT€puana
MOX€eT CMEIIUBATHCSA ¢ HOTOKOM 320 mpOJYKTOB rOpeHHs Ha 00meM BXOJ€ B TypOHHY
400, unu nmotok 610 ounmaromero Marepuaia d moTok 320 npoAyKTOB FOPEHHs: MOTYT
HMETH OTIENbHBIE BXOJbl B TypOHHY, TaK 4TOOBI HOTOKH CMEIIHBAIHCH B HEKOTOPOH
TouKe BHYTpH TypOHuHHI 400. B mpeacTaBieHHOM BapHaHTE BBIIOJNHEHHs NOTOK 610
OYHIIAIOINEro MaTepuaia cHayaja CMEIIUBaeTCs € MOTOKOM 320 mpoayKTOB rOPEHHS B
cMecHTeNbHOM Nepekmouarese 650 notoka. Takum 06pa3oM B HKJIE OYHCTKH
CMEIIaHHBIH NMOTOK 326 MPOAYKTOB FOPEHHs H OYHIIAIOMIET0 MaTepHalla BEIXOIUT U3
CMECHTENILHOTO NepeKatouarens 650 u mocrynaer B Typ6uny 400.

B HEKOTOpHIX BapHaHTaX BBHIIOJHEHHS MOXET HCI0JIb30BAaThCs HENPEPBIBHAS
OYHCTKA, IIPH KOTOPO MOXET MOJAEPKUBATLCI HEKOTOpass MUHHMaJIbHas BEJIMYHHA

TPETHEro PEUUKIMPOBAHHOrO MOTOKa 506, Tak YTOOBI B TYpOHHY ITOCTOSHHO
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BBOJMJIOCH HEKOTOPOE KOJIMYECTBO OYHINAIOIIEro MaTepuana. BenuunHa pacxoaa B
TPEThEM PEILHKIHPOBAHHOM NMOTOKE 506 MUPKYIHPYIOIEH TEKYIeH CPeabl MOXET
peryjupoBaThCs B OOJBIIYIO HIH MEHBIIYIO CTOPOHY, IEPHOAHYECKH yBEIUYNBAs HIIH
CHMXas OYHCTHTEIbHBIC BO3MOXXHOCTH IUKNa. B Ipyrux BapuaHTaxX BBHIINIOJTHEHHSA
TPeTH# pEeUKIMPOBaHHEIH MOTOK 506 NUPKYIHpYIOIie# TeKydeH Cpellsl MOXKET ObITh
IEePEKPHIT, TaK YTOOH OYMINAIOMUH MaTepHa He IocTynan u3 y3na 600 cMemuBanus
OYHMIIAIOIIETO MAaTEpHalia B CMECHTENIbHBIH nepekatoyaTtens 650 noroka. B atom
pexxuMme paboTsl 1oTOK 320 MPOJYKTOB rOpeHHst MOXET OBITH HalpasjieH B 00Xox
CMECHTENIFHOTO nepektouarenas 650 moToka ¥ NoCcTynaTh HEMOCPEACTBEHHO B
TypOUHY, KaK mHOoKa3aHo Ha ¢Hur. 1. AipTepHaTHBHO MOTOK 320 MPOAYKTOB rOPCHUS
MOJKET IPOAOJIKHTH HOXOXACHHE Yepe3 CMECHTENbHEIH nepexmoyaTe)ib 650 noToka,
HO IIPH OTCYTCTBHH IOCTYIUICHHs moToka 610 oynmaroumero MaTtepuasia noTok,
BBIXOJAINMM H3 CMECHTEIBHOIO nepekiaoyareis 650, 6yaeT B OCHOBHOM TE€M XKe
n0TokoM 320 NpOAYKTOB rOPEHHs, HE CMEIIAHHBIM C IOTOKOM 326 OYMINAOLIErO
MaTtepHana.

B BapuaHTax BHIIOJHEHHS, B KOTOPHIX 3a¢HCTBOBAH IIUKJI OYMCTKH, OTJIOXEHHS
HJIM 0CaJIOK, YAaleHHbIE C TYPOMHHBIX JTONATOK, MOTYT BBIBOJAMTHCH M3 LMKJIA Yepes
GuUIBTp 5 Tak Xe, KaKk ONHUCAaHO B CBA3H ¢ Qur. 1. AHaJOrHYHO IPH HCIOJIH30BAHHH
TBEPABIX OYMINAIOIIAX MAaTEPHAIOB OHH TaKXX€ MOTYT OBITh BBHIBEACHBI U3 IHKJIA Y€PE3
¢unbTp 5. B HEKOTOPHIX BapHAHTaX BHIMONHEHHS QUIBTP 5 MOXKET OBITH
MHOro6J0YHEIM QHIBTPOM, B KOTOPOM IepBas GUIBTPOBaNbHAS Cpela Ui 610K
HCIOJBb3YyEeTCS IPH OOLIYHOM TEUEHHH IIPOIlecca COKUTaHHS, H BTopas QHIbTpoBanbHas
cpena Hid 6JI0K MOXET UCIIOJIB30BaThCs [IPH NIPOBEACHUH IIUKJIa OYHCTKH JUId cOopa
OYHIIAIOMIEr0 MaTepHaja M YIAJEHHBIX C JIONAaTOK OTJIOXKeHU# 6€3 HeoOXOTUMOCTH B
3arpa3sHeHHH QUIBTPA, UCIOJIB3YEMOro B 0OBIYHOM IUKIE CkUraHHs. IIpennaraemas B
U300peTEHHH CHCTEMA MOXET BKJIFOYaTh COOTBETCTBYIOLINE YCTPOMCTBA,
CcHOCOOCTBYIONIHE TAKOMY NEPEKIIOYEHHIO MeX Ay QHIBTpaMHy.

IIpuMephl OCYNIECTBICHU S n300peTeHus

Janee nacrosinee uzobpereane OyaeT ONMCAHO CO CCBUIKOH Ha HMXECIENYIOue
IpHMEPHI, HE ClyXalllhe JUIs OrpaHHYeHHs oObeMa H300peTeHH s, a CKopee
JEMOHCTPUPYIOIIHE HILTIOCTPATHBHEIE BADHAHTHI OCYIHECTBICHHUS H300pETEHHS.

Ha ¢ur. 3 npeacraBiieH HIUTIOCTPATHBHBIM BapHaHT BHIIOJHEHUs Kamepnl 1000

CropaHus, KOTOopas MOXET OBITH HCIIOJIB30BaHa B COOTBETCTBUH C CHCTEMaMH H
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crioco6aMu, pacKpBITHIMH B 3asiBKe. TonouyHas kamepa 1000 Mmoxer GpopMHpOBaThH
kamepy 1002 cropanus, B KOTOpyIO Yepe3 TOIIUBHEBIN Bxoa 1004 Hanpasnsercs
TOIJIMBO H 4Yepe3 KucIopoaHelii Bxoa 1006 HanpaBnsieTcs KHCIOPO.
CoOTBETCTBEHHO, TOILTHBO MOXET CXKHIaThCs ¢ 06pasoBanneM noroka 1008
npoaykroB ropeHHs. Tomoynas kaMmepa 1000 MoXeT conepxaTh KOXYX, BKJIIOYarOLIH H
HapyxHbIA KoxXyX 1010 u BHyTpeHHH#H KoXxyXx 1012. BHyrpenuunii koxyx 1012 moxeTt
colepxaTh MPOHHIAEMBIH MaTepHaJl, TAKOH KaK IIOPHCTHIH CIIEYEHHBIH MaTepual
(manpuMep NOPHCTHIH CIIEYCHHBIH METaIlI), BEITOJIHEHHBIH ¢ BO3MOXHOCTHIO
IPUHUMATH TPAHCIIHPAIMOHHYIO TeKy4ylo cpeny 1014 u obecneunBaTh
TPaHCHHUPAIMIO CKBO3b HEro TeKy4eH cpeasl ¢ GOpMHPOBaHHEM TPAHCIHPAIHOHHOIO
ciost 1016, cnoco6HOro CHMXKATh MOTOK TeIIa, HAapaBJIeHHBIA Ha Koprnyc. B
HEKOTOPBIX BaPHAHTaX BHINIOJHEHHS TPAHCIIMPAIHOHHAsA TeKy4as Cpe/ia MOXET
noctynate 4yepes Bxox 1026, x0T B Ipyrux BapHaHTaX BEIIOJIHEHHS
TPaHCIUPANHOHHAA TEKy4as Ccpejia MOXET NOCTyNaTh OT TYPOHHBI, COETUHEHHOM C
KaMepo# cropanus, Kak pacCMOTpeHo najiee. COOTBETCTBEHHO, TOIIOYHAS KaMepa
1000 MoxeT GBITH BHINOJIHEHA C BO3MOXHOCTHIO BBIIEPKUBATH TEILIO, 06pasyiomeecs
B Kamepe 1002 cropanus, 6e3 npuMeHEHHS JOPOTHX XaPOIPOYHBIX MATEPHAJIOB,
TaKUX KaK XapoIpOYHEIE CIJIaBhbl, M (MJIM) TOIIOYHAS KaMepa MOXeT paboTaTh npu
IOBBLIIIEHHBIX TEMIIepaTypax ropeHus.

Kak onmcaHno BrllIe, IOTOK POJYKTOB FOPEHHS, 00pa3yomuiics B TONOYHOM
KaMmepe, MOXET HUCII0JB30BaThCs IS BpallleHus Typb6unsl. IIpu 3ToM Ha ¢ur. 4
IPUBEJCH HILUTIOCTPATHBHBIN BapHaHT BeINoNHEeHHUs TypOuHbl 2000. B onHOM H3
BapHaHTOB BHINOJHEeHH TypOuHa 2000 MoxeT BKIIIOYaTh BXOAHOM KaHan 2002,
BBITIOJTHEHHBIH ¢ BO3MOXHOCTBIO COEIMHEHHS C BBIXOJOM TONOYHOM KaMephl
(Hanpumep TonoyHo# kameps! 1000) u HanmpaBJIeHHUS MOTOKA IPOAYKTOB FOPEHHS
(nanpumep nmotokxa 1008 mpoayKTOB ropeHus) BO BXOJHYIO 4acTh Koxyxa 2004
TypOunEl. Typ6una 2000 Moxer comepxarb potop 2006, Ha KOTOPOM 3aKpeIUIEHa
rpynmna yionatok 2008. Porop 2006 Moxer conepxarts y3en 2010 popMupoBanus
KOJIBLEBOTO MOTOKA (TypOMHHBIA AMBEpPTEP), MPUCIOCOOIECHHBIN A/ HAPABICHHS
IIOTOKa NPOAYKTOB rOpeHHs: BOKpyr poropa. CoorBeTcTBeHHO, notok 1008 nmpoaykros
FOPEHHUS MOXET pacCIIHpPATHCSA IPH MPOXOXAECHUHU depe3 Typouny 2000, TeM caMbIM
IPHUBOAA K TOMY, 4To yionatku 2008 Bpamarot potop 2006 u cunosoii Ban 2011

(KOTOprﬁ MOXCT OBITH BBIIIOJHCH BOCIAHHO C pOTOPOM HJIH COCAHHCH C HI/IM), A0 TEX
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IIOp, IOKA HE MPEBPATHTCS B BBIXOJHOH IIOTOK TYPOMHBI, BHIITYCKaeMblii Yepe3 OAuH
UJIM HECKOJIBKO BEIXOAHBIX KaHanoB 2014. IIpu s3tom Typ6buna 2000 MoXeT IPUBOAUTH
B JIcHCTBHE I€HEPATOP HIIH APYroe yCTPOMCTBO.

Yrto Takke nmokasano Ha ¢ur. 4, BxonHo# xanai 2002 MoxeT BKIIOYATh
BHYTpeHHHH KoxyX 2016 u HapyxHbI# koxyx 2018. Kpome Toro, koxyx 2004
Typ6unb 2000 MOXeT BKIIOYATh BHYTPeHHHH KOXKyX 2020 u HapyXHbIH KOXyXx 2022.
TpancnupanuoHHas Tekydas cpeia 2024 MOXET HalpaBIsTECA U3 BXOJHOIO KaHala
2026 Mexny BHYTpeHHEMH Koxyxamu 2016, 2020 u HapyxHBIMH KOXyXxamMu 2018,
2022 BxoaHoro kaHana 2002 u Typ6unsl 2000. Buytpennue koxyxu 2016, 2020
MOTYT COJIepXaTh IPOHHI[aEMBIH MaTepHall, TAKOH KaK MOPHCTHIA CIEYCHHBIH
MaTepHa (HampuMep MOPUCTHIH CIIeYEeHHBIH METaJl), BHINIOJHEHHBIH C
BO3MOXXHOCTBIO IpHEMA TPAHCIUPALHOHHOHN TeKyuel cpelbl 2024 v TpaHCHHpANUHU ee
CKBO3b 3TOT MaTepHall. TeM caMbiM MOXeT OBITh CPOPMHPOBAH TPAHCIHPAHOHHBIN
cnoii 2028 mexay motokoM 1008 nmpoayKTOB ropeHUs U BHYTPEHHEH MOBEPXHOCTHIO
BxoaHoro kagaia 2002, ¥ MoxeT 6bITh CHOPMHPOBAH TPaHCHUPALMOHHEIH cioi 2030
Mexay nonarkamu 2008 ¥ BHyTpeHHeH IOBEpXHOCTHIO BHYTpEHHEro koxyxa 2020,
IPH 3TOM BHYTPEHHHE KOXYXH MOTYT OXJaXAaThCs HJIM HHBIM 00pa3oM 3aliMIIaThCs
TpaHCHHPALHOHHOM TeKy4deH cpenoi 2024. B HeKOTOphIX BapHAaHTaX BBHINOJIHEHHUS
TpaHCHHpPAlMOHHAs TEKy4as cpelia, BBOJHMas B TypOUHY, MOXET II0JaBaThCA TaKXke B
TONIOYHYIO KaMepy JUIs TPaHCHHUPAaHOHHOro oxyaxaeHus. IIpu 5ToM BXOIHO#M KaHaT
MOET, HAlIPUMED, CONPATaThHCSI ¢ TONMOYHOR KaMepoi, TaK YTOOB B HEKOTOPHIX
BapHAHTaX BHINOJHEHHS B HEE N0JaBajach TPaHCIHPAHOHHAs TeKyd4as cpena.
Onnako TpaHCIHpPAalMOHHAs TeKydYas cpela, IoJaBaeMas B TOIIOYHYIO KaMepy, MOXeT
JOTOJHATEIHHO HIIH aJbTEPHATHBHO BBOJUTHCS Uepe3 OTIeNbHBIH KaHan 1026.

Kpome Toro, TpancnupanuoHHas Teky4as cpena 2024 MOXeT TaK)ke BBOJAUTHCSA B
Typbuny 2000 yepe3 BTopoi#t BxogHo# kaHan 2032, KOTOpBIH B HEKOTOPHIX BapHaHTax
BHITIOJIHEHHUS MOXeT OBITh copmupoBaH B cuiioBoM Bany 2011. CooTBeTCTBEHHO,
TpaHCIIHpalHOHHas TeKydas cpena 2024 MOXET IPOXOAMTh uyepe3 cuioBoi Ban 2011 B
potop 2006. Porop 2006 u (unu) nonatku 2008 MoryT coiepxars NPOHHIAEMBIN
MaTepHaJ, TaKoi KaK MOPHUCTHIA cleYeHHBIH MaTepras (HallpuMep MOPHCTHINA
CIEYEHHBIH MeTaJll), BHIIOJHEHHBIH C BO3MOXXHOCTBIO IPHEMA TPAHCIHPAIHOHHOM
TeKy'ei cpeasl 2024 1 TpaHCIHpaAHH TEKy4eH Cpelsl 4Yepe3 3TOT MaTepHall K HX

HapyXHBIM ToBepXHOCTAM. COOTBETCTBEHHO, poTop 2006 1 (Mau) nonatky 2008
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MOTYT TpaHCIIHPAIMOHHOH TeKy4el cpemoil 0XJIaxJAaThCs HIH IPYTHM oOpaszom
3anUmarbcsa oT moroka 1008 mpoaAyKTOB rOpEHHS M COAEPXKAUIUXCA B HEM TBEPIBIX
YacTHII.

Ha ¢urypax 5 u 6 npencrasieH albTepHATHBHBIM BADHAHT BHIIIOJIHCHUS
Typ6unsl 2000'. Kak moka3aHo, HeCKOJIBbKO TONOYHKIX kamep 1000' MoryT ObITh
BBIIIOJIHEHBI C BO3MOXHOCTBIO IIpHBeaeHus B AeiicTBue Typ6unsl 2000'. B wacTHOCTH,
KakK [0Ka3aHo Ha ¢ur. 6, ronounsie kamepsl 2000' MOryT OBITH PacIONIOXKCHBI Ha
pajHycax OTHOCHTEJIbHO [JIaBHO#M ocH, chopMupoBanHoi poTtopom 2006'. Kax
nokasaHo Ha ¢ur. 5, typbuna 2000' MoxeT OBITh B OCHOBHOM aHaJOTHYHA BapHAHTY
BeinosiHenus Typ6unsl 2000 ¢ ¢ur. 4 3a HCKIIIOYEHHEM TOr'0, YTO TOIMOYHBIC KaMephl
1000' MmoryT Hanpasiaate notoku 1008’ Boxpyr potopa 2006'. CooTBETCTBEHHO, AN
HanpasieHus 1oTokoB 1008' mpoaykToB ropeHHs BOoKpyr potopa 2006' y3zen
dbopMupPOBaHHS KOJIBLEBOrO IIOTOKA MOXET He NOoHafo0uThesa. Kaxnas u3 TONMOYHBIX
xamep 1000' MoxeT GbITH B OCHOBHOM aHAJIOTHYHOH TonouHoi kamepe 1000,
OIIHCAHHOH BEHIIIE, 32 HCKJIIOUCHHEM pa3MEIIEHHUs TOIOYHBIX KaMep BOKPYT poTopa
2006'.

Ha ¢ur. 7 nano nonepeunoe cedyeHne 2008 A nist BapuaHTa BHIIOJIHEHUS
TypOMHHOM JIONATKH, KOTOPasi MOXeT OBITH UCIIOIB30BaHa B PACKPHITHIX B JaHHOH
3asgBke Typbunax. Typbunnas nonatka 2008 A MOXeT cojiepxaTh HapyXHBIH CJIO#
3002 u cepauesuny 3004. CepaueBuHa MOXKET OBITh BHIIIOJIHEHA U3 OTHOCUTEIBHO
IPOYHOrO METaJjia WJIH APYroro MaTrepuana, i3 KOToporo cOpMHUPOBAH 3JIEMEHT
#KecTKOCTH. [IoHATHE MPOYHBIH MeTall, KaK OHO yNOTpebgeTcs B JaHHOM ONKCAaHHH,
OTHOCHTCA K METaJlly, TPOYHOCTHIO Gosiee mpubnusutensuo 10000 psi (48824 KI‘/MZ),

6onee npubnuzutenpHo 20000 psi (97649 KI‘/M2) uiu 6onee npubnusutensHo 30000

psi (146472 KF/MZ) IIpH COOTBETCTBYIOITUX IIOBBIIIEHHEIX TEMIIEPATYpaxX, U
XMMHMYECKH CTOHKOMY IIPH COOTBETCTBYIOIIUX Temneparypax. [IpuMepsl Takux
METAJIOB BKJIIOYAIOT pa3/IHYHble HEPXKaBeIOMHE CTAJIH, BEICOKONPOYHbIC HUKEIEBbIE
CILIaBBI C BHICOKMM COJEPXaHUeM HHKes, HanpuMep Inconel, u .. Utak, Hacrosiee
H300peTeHne NaeT BO3MOXHOCTD HCIIONB30BaHUs GoJjiee NCIMIEBHIX CIJIAaBOB, TAKHX KaK
HepiKaBeolas cTanb (HalpuMep HepXXaBerouas cTaab Mapku 316) wia Apyrux
CIJIABOB ¢ 00Jlee HU3KHM COJIep)XaHUEM HHUKeJIs, KOTOPBIE MOXHO NIPUMEHSTh BMECTO
OGBIYHBIX XKAPONPOYHBIX CILUIABOB C OTHOCHTEIBHO BHICOKUM COJEPXKAHUEM HUKENS U

K06anbTa H IO3TOMY OYEHB AOPOrux. IIpu 3TOM KUJIOTrpaMM MOJHKPHCTATIIHICCKOM
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HepXxaseuiei cranu mapku 316 MoxeT OBITh B IBAALATH pa3 JeLIeBIIe
NOJIMKPHCTALINYECKHX XXAPOIPOYHbIX CIUIABOB U B JIB€ THICAYH pa3 AeileBie
MOHOKPHCTAJUTHYECKHX JIONIATOK TOH )K€ MacChl H3 XapOIpOYHOro CIJiaBa.

Kpome Toro, B cepAneBHHE MOTYT OBITh COOPMUPOBAHB! OAMH HJIH HECKOJIBKO
xanaynoB 3006. Kananst 3006 MoryT GBITH BHIIOJIHEHHI, YTOOB! IPUHHMATD
TpaHCOHPAIHOHHYIO TEKYUYYIO Cpelly ¥ HaIpaBJIATh €¢ B HapyxHbIH cnoii 3002. B
HEKOTOPHIX BApHaHTaX BBINOJHEHHUs HapyxHbIH cioit 3002 moxer 06pa3oBbIBaTh
4acTh HJIM BCIO BHEIIHIOIO NOBEPXHOCTH gonaTku. Kpome Toro, HapyxHsii cioi 3002
MOXET COAEPXATh MOPUCTHIA MaTepHall, TAKOH KaK MOPHCTHIA CHIEYCHHBIH METaJLI.
CootBercTBeHHO, KaHansl 3006 B cepaueBune 3004 MOryT OBITH BHINOJIHEHEI, TaK
4TOGBI IPUHEMATH TPAHCIIHPANMOHHYIO TEKYUyIO CpPEJly M HallpaBiIiATh €€ B HapyXKHbIH
cioii 3002. [ToaToMy TpaHcnHpallMOHHAsA TEKy4as CpeJa MOXET IPOXOJUTH CKBO3b
HapyxHBbIi cioit 3002 Typ6uHHO#M sonatku 2008A 1 co3aBaTh TPAHCIHPAHOHHBIHA
cioit BAoabs BHeIHeH mosepxHocTH 3008 TypOHHHOM T0ONIAaTKH, KOTOPHIA MOXeT
3alIMTHTh €€ OT Harpesa H (MJIH) COyAapeHHH ¢ TBEpABIMH YacTHIaMH. B cBs3u ¢
3THM JNOJXHO OBITH MOHATHO, YTO TypOWHHAs JonaTka M (MJIH) APYTrHe KOMIOHEHTHI
CHCTEM, PACKPBITHIX B JaHHOM 3asBKe, MOTYT HMETh TPAHCIHPAIIHOHHYIO 3aLIHUTY,
03HaYyalollylo, YTO TPAHCIHPALMOHHas TeKy4as Cpeia HanpaBJIseTCs N0 MEHbIIEeH
Mepe K YaCTH HX MOBEPXHOCTH, BHE 3aBHCHMOCTH OT TOT'O, YTO TPaHCIHPALHs
OXJaXXJaeT 3TOT KOMNOHeHT. HanpuMep, KOMIIOHEHT MOXET HMETh
TPAHCIMPAIHOHHYIO 3alUTY IOCPEJACTBOM TPaHCIHPANMOHHOW TeKy4e# cpensl,
KOTOpas 3al[{IaeT NOBEPXHOCTH KOMIIOHEHTHI OT YJapOB TBEPABIX YaCTUI HIH
APYTHX BKJIIOYEHHH BHE 3aBHCHMOCTH OT T€MIIEpPaTyphl TPAaHCIHPALMOHHOHA TeKy4eH
cpeabl. 1 Ha060pOT, KOMIIOHEHT MOXET AONMOJHHUTEIBHO UK aNbTCPHATHBHO HMETH
TPaHCIHPALHOHHYIO 3aIUTY IOCPEJCTBOM TPAaHCIIHPANMOHHOH TeKyd4ei cpensl,
KOTOpas OXJIaXIaeT KOMIIOHEHT HJIH AeHCTBYET Kak 6aphep, CHHXKAIOMKN Harpes
KOMIIOHEHTA.

Kaxk onucano paHee, TpaHCIHPALlMOHHAs TEKydas Cpella MOXeT JIOMOJIHUTEIBHO
WJIM aJIbTEPHATHBHO UCIIOJIB30BaThCA B APYIHX KOMIIOHEHTAX, OTHOCHIIUXCS K
PacKpHITHIM B JaHHOM 3asBKe CHCTEMaM H y3iaM. B cBa3u ¢ 3Tum Ha ¢ur. 8
H306paXxeHo IoNnepevyHoe CeueHrne 4acTH BX0JHOTo KaHana 2002A, BHIOTHEHHOTO ¢
BO3MOXHOCTBIO IIOJAa4H OTOKA MIPOAYKTOB FOPEHHs B3 KaMephl CrOpaHus B TypOuHy.

BxoaHoit kanan 2002 A MoxeT coaepxarth BHyTpeHHUH cioit 4002 ¥ HapyXHBIH ClOH
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4004. Hapyxwubrii cioit 4004 MoxeT HMETb 000JI0YKY, KOTOpas MOXET COIePXKATh
IPOYHBIA METaJll, KaK ONMHCAHO BBIIIE, CITy>XAIUUH Ui NPUAAHHS NPOYHOCTH
BxozHOMYy kaHany 2002A. Kpome Toro, B HapyxHoM cioe 4004 moryT OBITH
c(OpMHUPOBAHbI OJMH WM HECKONBKO kaHaioB 4006. Kananer 4006 moryT OBITH
BBINOJIHEHBI TaK, YTOOBI NPHHUMATh TPAHCIHPAMOHHYIO TEKYUYYIO Cpeny H
HanpaeJsATh €€ BO BHYTpeHHUH cioi 4002. B HekOTOpHIX BapuaHTaX BHINIOJIHEHHUS
BHyTpeHHuUit cnoit 4002 MmoxxeT 06pa3oBBIBATh YaCTh UJIH BCIO BHYTPEHHIOIO
nosepxaocth 4008 Bxoauoro kanana 2002A. Kpome Toro, BHyTpeHHH# cioi 4002
MOJKET COJep)KaTh MOPHCTHIH MaTepual, TaAKOH KaK NOPHUCTHIH ClIeYeHHBI METall.
CooTBercTBeHHO, Kanansl 40064 B HapyxHOM cioe 4004 MoryT OBITH BHIIIOJHEHBI TaK,
yTOOBI HANPABJIATH TPAHCIHUPALIHOHHYIO TEKYYYIO CpElly M HAIpaBJjATh €€ BO
BHyTpeHHH# cnoif 4002. [TosToMy TpaHCHHpAllMOHHAA TEKYy4Yas cpella MOXET
NPOXOAMTHL CKBO3b BHyTpeHHu#H cnoit 4002 Bxoanoro kanana 2002A u co3nasath
TPaHCIHPANHOHHEBIH cI0# y BHyTpeHHei# nosepxnoctu 4008 BXxoaHoro kaHaina,
KOTOPHIH# MOXET 3allUTHTh €€ OT Harpesa M (MJH) COyJapeHH# C TBEPABIMHA
YacTUIIaMH.

Kak moka3aHo Ha ¢ur. 9, B OXHOM H3 BapHAHTOB BBINOJIHEHHS BXOJHOr0 KaHajia
2002B MoryT GBITh JONOJHHTENBHO 0OOecede bl H30NANHMOHHEIN coi 4010 u BTOpOH
HapyXHbI# ciioii 4012. B HeKOTOPBIX BapHaHTaxX BHINOJHEHHS M3OJIAMOHHBIA CIOH
4010 u BTOpPOI HapyKHBIH cioif 4012 MOryT MOKPHIBaTh BHYTPeHHHH cloi 4002 u
HapyXHbIi cioi 4004. M3onsuuoHHBIH c10# 4010 MOXET U30JHPOBATh BXOAHOMH
kasas 2002B, Tak 4To0BI B HEM OCTaBaJIOCh OOJIbIIE TEIJIa, YTO MOXKET MOBBICHTD KIIJ
CHUCTEMBI, B KOTOPOH 3TO pelieHue ucnoip3yercs. Kpome Toro, BTopoil Hapy XHbIA
cioii 4012 MoxeT NPHAATh JONOJHUTENBHYIO IPOYHOCTh BXOAHOMY KaHainy 2002B.
OnHaKo CJIOM M3 Pa3IMYHBIX MaTepHajioB U CBOHCTBA, ONMCAHHbBIC BBINIC, MOTYT
JOTNIOJIHUTEIFHO HJIM aJbTEPHATHBHO HCHOJb30BAThCS TAKXKE B APYTHX KOMIOHCHTaX
ONHCAHHBIX B JAHHOH 3asBKEe CHCTEM H Y3JI0B, HAIPUMEpP B KAMEpPE CrOpaHus.

Ha ¢ur. 10 npuBegeHo npoaoiapHoe ceyeHne Typobunnoi nonarku 2008B
COTNIaCHO aJibTEPHATHBHOMY BapHaHTy BhIOJHeHHs. TypObunHas nonatka 2008B
MOXET COAEPKATh OJHH HJIH HECKOJBKO 3JIEMEHTOB XECTKOCTH, HAIIPUMEDP OJNH HIIH
HeckoNbKO crepxHeil 5014. Crepxxuu 5014 MoryT coaepkaTh METAJLI HIIH JIPYTO#

MaTepHall, CIIOCOOHBIN MpuaaTh IPOYHOCTHh TypOUuHHOI onatke 2008B.
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B Typ6uHHO# ONaTKE MOTYT OBITH Takxe COPMHPOBAHEI ONUH HJIH HECKOIBKO
xaHanos 5006. Kananet 5006 MoryT GLITh BHIIOJIHEHB! TaK, YTOOBI NPUHHUMATh
TpaHCOHPAMOHHYIO TEKYUYIO CPely ¥ HalpaBisiTh €¢ B MaTepHall, H3 KOTOPOro
chopmupoBana TypbunHas sonatka 2008B. IIpn sTOM TypOMHHAs JOTATKa 2008B
MOXET COAEepIKaTh NOPUCTHIH MaTepHal, TaKoi KaK MOPHUCTHIA CIICYCHHBIH METaILI.
CoOTBeTCTBEHHO, KaHaTbl S006 B Typ6unHO# onaTke 2008B MOTyT OBITH BEITOIHEHE
TaK, YTOOH IPHHUMATH TPAHCIHPALHOHHYIO TEKY4YyIO CPEJly H HANpaBJATh €€ CKBO3b
Typ6MHHYIO JIONATKY, CO3AaBas TPAHCITHPAIIMOHHBIA CII0H y HApYXHOH MOBEPXHOCTH
5008 TypOuHHO#M JIONMAaTKH, KOTOPbIH MOXET 3alUTHTh €€ OT Harpena u (unn)
coyaapeHui ¢ TBEPABIMH YaCTHIIAMH.

B HEKOTOPHIX BapHaHTax BBHINOJIHeHHs TypOunHas nonarka 2008B moxer O5ITH
BBIIOJHEHA ¢ BO3MOXHOCTHIO (POPMHPOBaHHS [I0TOKA TPAHCIIUPAIMOHHOM TeKy4eH
cpensl y BXogHOM KPOMKH 5016 TypOHHHOH nonaTKi 60JIBIIEro, YeM MOTOK
TPaHCHHPAHOHHON TeKyueH Cpesibl y BBIXOJHOH KPOMKH 5018 TypOuHHOMN JIOMATKH.
JTO MOXeET 06eceynTh GONBIIYIO 3alATy BXOJHOH KPOMKH, YTO MOXET OBITh
XeJaTelbHBIM, TaK KaK B IPOTHBHOM CIIy4ae BXOJHAas KpOMKa MOXeT 6oJbiue
IOBPEXNAThCS yJapaMH TBEPABIX YaCTHI, Y€M OCTaJlbHAA acCTh TYpOUHHOM JIONIATKH.
B CBSI3H ¢ 9THM OJHH HJIM HECKONBKO KananoB 5006 B TypOunHo# nonatke 2008B
MOTYT 06pa30BEIBATh BXOJHYIO ILIOIIAAb HOCTYIUIEH S TPRHCIHPAllHOHHOH Tekydeh
cpennl y BxoaHo# kpomku 5015 (cMoTpH, HanpuMep, KaHal 5006A), xoTtopast 6osbpnIe
BXOJHOM IUIONIaAM NMOCTYIUIEHHS TPAHCIHPALMOHHOH TEKy4eil cpelbl OJHOTO HIIH
HECKOJIBKUX KaHaJIOB Y BEIX0AHO#M KpoMkH 5018 (cMOTpH, HampuMep, KaHal 5006B).
ANIBTEPHATHBHO Y BXOJHOH KPOMKH MOXET 6BITh cHOPMHEPOBAHO OOJIbIIEE THCTIO
KaHaJIOB, YeM Y BBIXOJHOH KPOMKH.

Ha ¢urypax 11-13 npeacrasiieH anbTEepHATUBHbIH BapHAHT BHINOJHEHUS
Typ6unHO# nonarku 2008C. Kak nokxasano, TypOMHHas JoNaTKa 2008C moxet
IpeACTaBNIATh c000 LENTHKOBYIO KOHCTPYKLHIO, COAEPKAMYIO OJHO HIIH HECKOJIBKO
BHYTpeHHUX pebep 6020. BHyTpernune pebpa 6020 MOryT CIyXHTh 3JIEMECHTaMH
XECTKOCTH, IPHAAIONIEMHI IPOYHOCT TypOuHHO# nonatke 2008C. Buyrpennue pebpa
6020 MOTyT GBITH BHIIOTHEHBI BOSAUHO C HApyXHbIM cioeM 6002 u (unm) ¢
sneMeHTOM 6022 XBOCTOBHKA TypOHMHHOM JOIATKH.

Typ6unnas nonatka 2008C MoXeT cofepKaTh OAMH UM HECKOJIBKO KaHAJIOB

6006, KOTOpbIe MOTYT GBITH pa3feJieHbl BHyTpeHHUMU pebpamu 6020. Kanans! 6006
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MOTYT OBITh BBHINOJIHEHBI TaK, YTOOB! IPHHAMATh TPAHCIHPALMUOHHYIO TEKY4YIO CPEAY
(HanmpuMep U3 poTOpa, C KOTOPHIM CKpeIuIeH 31eMeHT 6022 XBOCTOBHKA) H
HANpaBJIATh €€ CKBO3b HapyxHbIe cioil 6002. ITosTomy Typ6unHas jonatka 2008C
MOJKET COJIEPKATh IIOPUCTHIN MaTepHuall, TaKoH KaK IMOPHCTHIA CIIEYCHHBIH METaJI.
CooTBeTCTBEHHO, KaHanbl 6006 B Typ6unHO#K nomaTke 2008C MOryT OBITH BBHIIOJHECHBI
TaK, 4YTOOBI NPUHUMATH TPAHCIHPALHOHHYIO TEKYYYIO Cpely U HAaNpaBJiATh €€ CKBO3b
HapyXHBbIH cioii 6002 TypGHHHOIM JTONAaTKH, CO3/1aBas TPAHCIHPALHOHHEIH CII0H Y
HapyXHO# nmoBepxHocTH 6008 TypOHHHOM NOMATKH, KOTOPBIH MOXET 3alIUTHTh €€ OT
Harpepa H (MJIM) COyaapeHHi ¢ TBEPABIMH YacTHIaMu. UTo Takxke u3obpaxeHo,
xaHansl 6006 B TypOuHHOI onatke 2008C MoryT 06pa3oBbIBATH BXOAHYIO IUIOIAAb
NOCTyIUIEHHS TPaHCIHPALUOHHOM TeKydel cpenbl y BXOQHOH KpoMKH 6016 (cMoTpH,
Hanpumep, kaHaia 6006A), kotopas 60blIe BXOJHOH IIOMANH NOCTYIIIEHUS
TPaHCIHPAIlHOHHON TeKy4el Cpeibl ONHOTO HIIH HECKOJIBKHX KaHAJOB y BEIXOJHOM
kpomku 6018 (cMoTpu, HanpuMep, kaHaln 6006B). CoOTBETCTBCHHO, B HEKOTOPBIX
BapHMaHTaX BHIMOJHEHUA TypOuHHas JonaTka 2008C MoxeT GBITh BBIIIOJIHEHA C
BO3MOXHOCTBIO (JOPMHPOBAHHUS IIOTOKA TPAHCIUPALHOHHOMN TeKy4el cpelsl y
BXOJHOH KpoMKH 6016 TypOuHHO# JONaTKH O0IBLIETO, Ye€M OTOK
TPAHCIHPANlHOHHON TeKy4eil cpenbl y BRIXOXHOH Kpomku 6018 TypOHHHOM T0MaTKH.
Ha ¢ur. 14 npencraBneHo nomnepeyHoe ce4eHHe IS JOMOTHUTEBHOTO BapHaHTa
BBINOJIHEHHS Typ6uHHOM nonaTku 2008D. Kak nokaszaHo, Typ6unHas nonatka 2008D
MOXET COJepxaTh HapyxHbIH cioit 7002, onpenensaomuii TONMUHY CTCHKH y
BBIXOAHOIM KpoMkH 7018, KoTopas GoJiblue TOJNIIHHE CTEHKH Y BXOJHOH kpoMkHu 7016.
IIpu sToM Typ6unHas nonarka 2008D MoXeT coJepKaTh MOPHCTHIA MaTepual, TaKoH
Kak HOPHCTHIH criedeHHbIH MeTaml. COOTBETCTBEHHO, TPAHCHHPAIlHOHHAA TEKy4as
cpella MOXKET HaNpaBisThCs Yepe3 TypOuHHYIo sonaTtky 2008D, tak 4T0ObI DIPOXOAHTE
CKBO3b HapyXXHEIH cjoi 7002, co3naBas TpaHCIMPAIMOHHBIN CJIOH Y BHEIIHEH
nosepxHocTH 7008 TypOMHHOMN IONATKH, KOTOPBIH MOXET 3AIUTHTh TYPOHHHYIO
JoNaTKy OT Harpesa u (HJIM) yAapoB TBEPABIX YacTHL. Tak Kak TONIIHHA CTCHKH
HapyxHoro cios 7002 Gonbine y BeIxoaHOH KpoMku 7018, yeM y BXOJHOH KPOMKH
7016, B Typ6unHo# onatke 2008D moxeT GopMHPOBATHECS OTOK
TPaHCIHUPAIMOHHOM TeKy4el cpelsl y BXOJHOH KPOMKH, KOTOPBIH 0osblle NOTOKA

TPaHCIHPAIHOHHOM TeKy4ell cpeb! y BHIXOAHOW KPOMKH.
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KpoMe TOro, coriiacHo pa3jIHYHBIM BaApPHAHTaM BHIIOJIHCHHS, PACKPBITHIM B
JaHHOH 3asBKe, B TypOMHHEIX JIOATKaX MOXET OHITE COPMHPOBAHA IOPUCTOCTH,
MEHSIOIasAcs OT XBOCTOBHMKA K BeplIKHe TYpOHHHOM JonaTKu (CMOTpPH, HaNnpuMep,
XxBOCTOBHK 6026 1 Bepmuny 6028 TypGunHO# Jonarkn 2008C, mokazaHHO#H Ha Qur.
13). Ilpu 3TOM B HEKOTOPBIX BapHaHTaX BHIMOJHEHHs TYPOHHHbIC JIONATKH,
PacKpLITEHE B JaHHOH 3asBKE, MOTYT OBITh BHIIIOJHEHBI C BO3MOXHOCTBIO
GopMHEpOBaHHS MOTOKA TPAHCIHPALMOHHOM TeKydell cpensl y BepUIMHEL TYpOHHHOHA
JOMAaTKH, KOTOPHIH GoJiblIe MOTOKa TPAaHCIUPAHOHHOM TeKy4YeH Cpeabl Y XBOCTOBHKA
TypOHHHO# NonmaTKH. DTO MOXeT 06ecneyuTh TypOUHHBIC NONATKU C JONOJHHTEIbHOH
3aIUTOH, KOTOPas MOXET OBITh JKeaTeNbHOM, TaK KaK BEPUIMHA TYPOHHHO} JTONaTKH
JBHOKETCS ¢ GOJbIIei CKOPOCTHIO, YeM Jirobast Ipyras Touka Ha TypOMHHOH sionartke.

Hanpumep, Ha ¢ur. 15A cxeMaTHYeCKH H300paXeHO NPOJOIBHOE CEYEHHE
Typ6unHoii nonatku 2008E. Kak noxasano, B Typ6unHoii sonatke 1008E
c(hopMHpOBaHA OPHCTOCTH, Pa3IHyHas OT XxBocToBHKa 8026 no BepuuHer 8028. B
yacTHOCTH, Typ6unHas tonatku 2008E nmeeT 60110 MIOPHCTOCTD Y BEPIIHHEI
8028, ueMy y xBocTtoBHKa 8026, Tak 4TOOB! y BEPIIHHBI JIONATKH MOT BHIXOJHTD
OTHOCHUTEJIHHO OOJIBIIHH OTOK TPAHCIIHPALHOHHON TEKYY€H CpElbl, YeM Y
XBOCTOBHKA TypOuHHO#M nonatkd. [Ipy sToM TypOHHHas JIONAaTKa MOXET CONEpXKaTh
HOPHCTHIA MaTepHal, HalpEMep MOPHCTHINH CICYCHHBIH MeTalll, BBINIOJIHEHHBIHA €
BO3MOXHOCTBIO 00€CIIEUEHH s CKBO3b HETO TPAHCIHPAIUU TEKY4YeHd Cpelbl, KaK
paccMoTpeHo Beie. Kak mokasano, B HEKOTOPHIX BADHAHTAX BBIIOIHEHHS MOPHCTHIA
MaTepHal MoxeT 65Tk copMupoBaH B HeckoIbKo cjioeB 8030A-D, B KOTOPEIX
IOPHCTOCTh BO3pACTAaeT OT XBocToBHKa K BepmnHe. Cion 8030A-D MoryT OBITh
copMHpPOBaHbI U3 pa3HBIX MaTEpHaJIOB HJIM M3 OJHOrO M TOrO K€ MaTepuara,
KOTODBIH CliedeH B pa3sHOMH CTEINEHH, ¥ II03TOMY €ro MOPUCTOCTh He OJlMHaKoBa. B
HEKOTOPBIX BAPUAHTAX BBIIOJHEHHS CJIOH MOTYT OBITH CIIPECCOBAHBI APYT C APYIOM,
XOTS OHH MOTYT OBITh CKPEIUIEHB Pa3IHIHEIME IPYTUMH CIOCOOaMH.

B npyrom BapHaHTe BHIIOJHEHHS, IPeJCTaBIeHHOM Ha ¢ur. 15B, B TypOunHOH
nonatke 2008E' chopMupoBaHa MOPUCTOCTD, H3MEHSAIOMAACSH OT XBOCTOBHKA 8026' K
BepmrHe 8028', KaK ONMCAHO BHIILIE B OTHOIIEHHH QUT. 15A. OaHako, Kak IoOKa3aHo,
B HEKOTOPHIX BAPHAHTAX BBHINOJHEHHS B IOPHCTOM MaTepHase MOXKET OBITH
copMHUPOBaH rpagueHT IIOPHCTOCTH, IPU KOTOPOM, HAIPUMEP, NOPHUCTOCTH

MaTepHaia Bo3pacTaeT oT xBocToBuka 8026' k BepmuHe 8028'. IIpn aTOM NOPUCTOCTH
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MaTepHaa MOXeT ObITh pa3Hoil B pa3HBIX MECTOINONOXEHUAX O€3 pa3/ie/ieHus Ha CIOH
pa3Hoi#f MOPHCTOCTH, KaK B HEKOTOPBIX BADHAHTaX BBHINOJIHCHHS.

MoryT HCIO/IB30BaTLCA pa3jiMyHble Ipyrue KOHQUrypanuH TYPOHHHBIX JIONATOK.
HanpuMmep, B HEKOTOPHIX BapHaHTaX TypOHHHBIE JIONATKH MOTYT OBITH BBIIOJIHEHBI
TaK, 4T0661 POPMHPOBATH MOTOK TPAHCHUPALHOHHOHN TEKyU€eH Cpellbl Y BXOJHOH
KPOMKH, KOTOPHIH B OCHOBHOM PaBeH HJIM MEHbIIE IOTOKA TPAHCIUPAIINOHHOH
TEKy4el cpenl Y BHIXOJAHON KpOMKH TYpOHHHEIX onaTok. Kpome TOro, B HEKOTOPHIX
BapHaHTaX TYpOHHHBIE JIONATKH MOTYT OBITH BBINOJHEHHI TaK, 4TOOB GOpMHpPOBATH
IIOTOK TPAHCIHPAHOHHOMN TeKy4del cpeApl y BEPLIMHEI, KOTOPHIi B OCHOBHOM pPaBEH
HIIM MEHBIIE MOTOKA TPAHCHUPAMOHHON TeKydel cpelibl y XBOCTOBHKA TYpOMHHOMN
nonatkd. boiblie TOro, H”3AMeHEeHUs MOPUCTOCTH MEXAY BXOJHOH KPOMKOW H
BBIXOJHOU KPOMKO# MOryT OBITh TaK)XKe HCIIOJIb30BAHbI /Il pETYJIHPOBaHUS NTOTOKA
TPpaHCIHPAIHOHHON TeKy4eH cpelbl H3 JIONATOK aHAJIOTHYHO TOMY, YTO ONIHCAHO B
OTHOLIECHUH PETYJIMPOBAHUSA OTOKA TPAHCIIUPAIHOHHOM TEKy4€eH Cpelbl MeXAY
XBOCTOBHKOM U BEPUIMHOH.

Ilpu 5TOM, HapUMEP, IOPUCTOCTH MaTepHala, U3 KOTOporo copMupoBaHa
TypOHHHAag JionaTka (HJIH APYrod KOMIIOHEHT), MOXET BO3pacTaTh MEXIY
XBOCTOBHKOM H BEPIIHHOM, YOBIBATH MEXAY XBOCTOBHKOM H BEPIIHHOMH, OBITH
CPaBHHUTEJILHO GOJbIIE HIIM MEHBLIE B IICHTPE OTHOCHUTENBHO KPaHHHUX YacTeH
JIOTIAaTKH, BO3PACTATh HJIM YMEHBIIATHCS OT BXOJAHONH KPOMKH K BBIXOJHOH KPOMKeE U
T.1. [lepenaj NnOPUCTOCTH UIU MOPUCTOCTH CIOEB MOXET BO3PACTATh HIIH IOHUXKATHCS
Ha BEJIHYHHY, COCTABJIAIONUYI0 npubauzutenbHo oT 10 1o 90% mopucTocTH,
NpUGIM3ATENBHO OT 25 10 75% NOPHCTOCTH MM HPUOIU3UTENBHO OT 1 10 25%
NOPHCTOCTH.

CoOTBETCTBEHHO, TPAHCIIUpAI[HOHHAs TEKy4as cpella MOXET ObITh
copMHpPOBaHA ¢ BO3MOXHOCTBIO OXJIaXAECHUS U (MIH) APYTHM 06pa3oM 3alIUThI
pa3IMYHEIX KOMIIOHEHTOB CHCTEM M YCTPOHCTB, PACKPHITHIX B JaHHOH 3asBke. Ilpu
sToM Ha ¢Hr. 16 nuzobpaxkena pacyeTHas Tpaekropus 900 s mnakoBoi yacTuus 902
pasmepom 100 MKM OTHOCHTENIbHO BHEIIHEH noBepxHOCTH 904 TypOMHHOM JOMaTKH
906. Tpaextopus 900 cMoaeNMpOBaHa, HCXOAS U3 TOTO, 4TO yacTHla 902 maka
cHayaJia JBUXKETCI CO CKOPOCThIO 75 M/c kK TypOuHHOH nonatke 906, U npu 3TOM

CKOPOCTh MOTOKA TPAaHCHHPAHOHHON TeKy4e# cpeas! Ha ocHOBe CO;, HanpaBJICHHOTO

OT BHeIIHeH noBepxHocTd 904 TypOUHHOM JIONAaTKH, COCTaBIAET 2 M/C.
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[{upkynupymomas Tekydas cpefia B TypOuHe MOXKET HaXOAUTHCA N0J] JaBJCHHEM 300
6ap (30 MIla) u npu Temneparype 700°C. Kak noxasano, TpaHCIMpalHMOHHAA TEKYJasd
cpena 908 npenoTBpalaeT BXOXKIEHHE MUIAKOBOH JaCTHIIBI 902 B KOHTAKT C
TypbunHO# nonarkoi 906. B yacTHOCTH, KaK NOACYHTAHO, IIJIaKOBas JaCTHIA 902
IIPOXOIUT MPUOIH3UTENHHO B 2 MM OT BHELIHEH ITOBEPXHOCTH 904 TypbuHHOM
stomaTki. COOTBETCTBEHHO, 3pO3HH TypOHHHOM onaTki 906 MOXHO H30€XKaTh.

AHJOTHYHO COTJACHO HACTOSLIEMY H300peTeHHIo Ha ur. 17 mpuBeJeH IpHUMeEp
pacuetHo# TpaekropuH 1000 muakoBO# YaCTHIIBI 1002 pasmepom 50 MKM
OTHOCHTENBHO BHYTpeHHe# nosepxHoct# 1004 kameps: cropanus. TpackTopus 1000
LITaKOBOHM YACTHIIBI CMOAEIHPOBAHA, HCXO/s M3 TOTO, YTO ITakoBas yactuua 1002
cHaya a ABHXXETCS CO CKOPOCThIO S0 M/C MepNeHIMKYJIAPHO BHY TPEHHEH
nosepxHoctu 1004 xamepsr 1006 cropanus npu HanpaBJIEHHOH 110 OCH CKOPOCTH
OTOKa MPOAYKTOB FOPEHHUS, COCTABIAIONIEH TPUOIH3ATENBHO 3 M/C, B TIPH 3TOM
IPOAYKTHI ropeHus 6oiee, yem Ha 90% cocToAT U3 CO,, Temneparypa IpoAyKTOB
ropesus coctapiseT npubmusurensro 1500°C, naBnenue npubnuszutensHo 300 6ap
(30 MIla), u paguanbpHas CKOPOCTh TPAHCIIMPALHOHHOTO NOTOKA TpaHCIHPALHOHHOM
Texyueii cpenst 1008 cocraBiseT mpubau3uTEnbHO 1 M/c (HanpuMEp,
NepueHaUKyIIPHO HAallPaBJICHHOMY IO OCH IOTOKY IPOAYKTOB ropenns). Kak
I0Ka3aHo, TPAHCIMpanHOHHas TeKyyas cpena 1008 mpenoTspamaeT BXOXKIACHAC
mmakoBoil yacTHns! 1002 B KOHTAKT ¢ BHYTpeHHelH moBepxHocThio 1004 xamepsr 1006
cropanus. [TogcunTano, 4YTO HUJIaKOBas YacTHNA 1002 npoxoauT Ha PaCCTOSHHH BCEro
numb 0,2 MM oT BHyTpeHHe#H noBepxHocTa 1004 xamepst 1006 cropanus.
COOTBETCTBEHHO, YPO3HH BHYTpeHHelH nosepxHocTH 1004 xamepsl 1006 cropanus
MOJXXHO U30€XaTh.

Hixe B Tabnuue 1 mpuBedeHB pasiMdHbIe TapaMeTphl paboThl OOBIYHOH,
HefcTBYIONIEH Ha NPUPOAHOM ra3e TYpOUHBI, BXOASIIEH B 3HEPIETHIECKYIO
ycTaHoBKy. [lonepeunoe ceUe€HHE TaKOH THIOBOH Typ6unsl 1100 uzo6paxeHo Ha Qur.
18. Jlna cpaBHEeHHUs HIXXE B TaGiuIle 2 MPUBEACHBI T€ XK€ NapaMeTpsl paboThI
TypOHHBI, AefcTBYIONIEH IPH BEICOKOM J@BJICHHH U HU3KOH CKOPOCTH COTJIACHO
HacTosmeMy u3obperenuio. Ha ¢ur. 19 nano nmonepeynoe ceyeHue NpUBEIEHHOHN B
xadecTBe npumepa TypOuHs! 1200, BHINOJHEHHON B COOTBETCTBHHU C HACTOALIAM
n306perenneM. Kak MOXHO BHIETH U3 CPABHEHHS OOBIYHOH Typ6unsl 1100 ¢

Typ6uHO# 1200, BEIIOJIHEHHOM 1O HACTOALIEMY H300pETEHHUIO, OCIEAHSAS MOXKET
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MMeTh OTHOCHTEJIHHO MEHBLIMIH auamMeTp Oiiaronaps ToMy, YTo B TypOuHe,
BBIIOJIHEHHOM MO HACTOSIIEMY H300PETEHHUIO, HCIONB3YIOTCS OTHOCHTENBHO boee
KopoTkue Typ6unnsle nonatka 2008F mo cpaBHEHHIO ¢ TypOUHHBIMH JIONIATKAMH 1108
06b19HOH Typ6uHEL [IpH 3TOM, KaKk OKa3aHO B CIEAYIOIHUX Tabiunax, B HEKOTOPBIX
BapHaHTax Typ6unusie nonatku 2008F Typ6unsr 1200, BHIIOIHECHHOH IO HACTOAIIEMY
H306PETEHHIO, MOTYT ONpE/IENSATh OTHOCHTENEHO MEHBIIHE CPEHUH BHYTPCHHHH
paguyc (To eCTh paccTOsiHHE OT LeHTpa poTopa 2006F 10 xBOCTOBHKA TYPOHHHOM
JONATKH), CPeJHUH BHEIIHUH paguyc (TO €CTh PACCTOSIHHE OT LIEHTpa poTopa 10
BEPUIMHBI TYpPOMHHOMN JIONAaTKH) U CpeHMH panuyc (cpeaHee MeXAy BHYTPEHHHM H
BHEITHAM PajHyCcaMH) 10 CPABHEHHUIO ¢ TYPOHHHBIME jonaTkamu 1108 obsr4HOM
Typ6unbl 1100. ¥ Typ6unsl 1200, BEIIOJIHEHHON COIJIACHO HACTOALIEMY
H300pETEHHIO, MOXET OBITh CPAaBHUTENBHO OOJIbIIee OTHOLICHHE JUIHHEI K IHAMETDY,
yeM y o6bruHO# Typ6unsl 1100. KpoMme Toro, Typ6una 1200, BHINOIHEHHAs COTIACHO
HacTOANIEMY H306PETEHHIO, MOXKET COJEepKAaTh OTHOCHTEIBHO GoJblIee YHCIIO
Typ6uHHEBIX Tonatok 2008F mo cpaBHeHHMIO ¢ 06br4HOM TypOuno# 1100. Kpome Toro,
anametp poropa 2006F Typ6uns1 1200, BHIIONHEHHON O HACTOAIEMY H300PETEHHIO,

MOXeT GBITH MeHblIEe quamMeTpa poropa 1106 o6sr9Ho0# Typ6uns! 1100,

Tabsuna 1
OO6pIuHasi KOHCTPYKIIHS
IlapameTtp 3HayeHHue
TpebGyeMass MOLIHOCTB dJIEKTPOreHepaTopa 2,5 x 10° Bt
JlaBenne Ha BXoJie TYpOHHBI 15 6ap (1,5 Mlla)
JlaBiieHHe Ha BBIXOAE TyPOHHBI 1 6ap (0,1 MIla)
TeMneparypa noToKa NPpOAYKTOB ['OpPCHUS 1623 K (1350°C)
IInoTHOCTH DOTOKA 0,75 KI‘/M3
CxopocTh NOTOKA 700 muns/uac (310 M/c)
Jlnuna TypOuHBI 10 M
JluaMeTp TypOHHBI 4 ™M
Yuciio 1onaTtox 200
Tabnuna 2
ITpennaraeMasi B H300pETEHHH KOHCTPYKIIUS
IlapameTp 3HaueHHue
TpebyeMass MOIHOCTH 3JIEKTPOT€HEpPATOpA 2,5x 108 Bt
JlaBneHue Ha BXoAe TypOHHEI 300 6ap (30 MIla)
JlaBneHHe Ha BBIXOJE TYpOHHEI 30 6ap (3 Mlla)
TeMneparypa noToka NpoOayKTOB FOpEHHSs 1400 K (1127°C)
IInoTHOCTL MOTOKA 70 KF/M3
CxopocTh NOTOKA 100 muns/yac (44 m/c)
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JlnnHa TypOHuHBI SM
JuameTp TypOUHBI 1,5M™
Yucio nonaTok 1,000

MHuorue MoauduKannu U Ipyrue BapHaHTHI BHIIOJHEHUS H300peTeHus,

OTJIHYIAIOIIHECS OT IPUBECACHHBIX B JAHHOM OIIHCaHHUHU, MOTYT NPHUATHA HA YM

CIICIIHAJINCTY B JaHHOH O6JIaCTH, KOTOpPOMY JaHHO€ OITHCaHHUEC NPEAOCTABIACT

NpeuMYINECTBA, 3aKJIIOYAIOMHECS B H3JIOXKCHHBIX B HEM HACAX. HOSTOMY JAOJI)KHO

OBITH ITIOHSATHO, YTO I/I306peTCHHC HC OrpaHHYCHO KOHKPCTHBIMH IIPUBCACHHBIMH

HaCTHBIMH BapHaHTaMH BBIIIOJIHCHHUA H MOIIHQ)HKaIII/I}IMI/I, H B 00peM PI306pCTCHPI5{,

OnpeacaseMblH IPHUIOXKEHHONH GOopMyI0oH H300pETEHNUS, NOMKHBI OBITH BKIIOYEHBI

APYTHE€ 4YaCTHBIC BAPHAHTHI BBIIIOJIHCHHA. XoTs B JAAHHOM OITHCAHHH HCHOJIB30BaHbI

CHCIII/I(I)I/I‘-ICCKI/IC TEPMHHEBI, OHH UCIOJB3YIOTCA HCKIIOYHTCIIBHO B OﬁﬂleﬂpI/IHS{TOM H

ONMHUCATCJIPHOM CMBICJIC, @ HE B LICJIAX BHCCECHHUA OrpaHH‘{eHHﬁ.
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[IEPBOHAYAJIbHA Sl ®OPMVIJIA U3OBPETEHUA

1. TypbuHHOE yCTpOHCTBO, COAEPKAIICE:

CPYIIly KOMIIOHEHTOB, BKJIFOYAKOIIYIO:

KOXYX, GOpPMHUPYIOIIHH:

BXOJIHYIO 4aCTh, BBHIIIOJHEHHYIO TaK, YTOOBI MOTOK MPOAYKTOB I'OPEHHS, H

BBIXOJHYIO 4acCTh;
pOTOp, YCTAHOBJIICHHBIH B KOXYX€; H

rpymnmny jJomnaToK, OTXOAALIHX OT poTOpa,

IIPH 3TOM YAOBJIETBOPSAIOTCS OJHO HJIH 062 U3 HHXXECICAYIOMHUX YCIOBHH:

OJMH HJIH HECKOJIHKO KOMIIOHEHTOB COACPXKAT NOPUCTHIH CIIEYEHHBIA MaTepHall,

CKOMIIOHOBAHHBIH TaK, 4YTOOBI HATIPABIATh CKBO3b HET'O TPAHCIHPALHOHHYIO TEKY4YIO

cpeny; H
2) OTHOLICHHE AIUHBI TYPOUHHOI'O YCTPOHCTBA K CPEHEMY AHAMETPY JIONIATOK

GoJibIne MpUbIU3UTENBHO 4.
2. YcTpoiicTBo 1o 1. 1, B KOTOPOM yIOBIETBOPAETCS ycioBue 1).

3. YcTpoiicTBO 1O 1. 2, B KOTOPOM IOPHUCTHIH CIIedeHHbIH MaTepuain GopMupyeT

BCIO BHCIIHIOIO ITOBEPXHOCTH Typ6HHHI>IX JIOIIAaTOK.

4. YcTpo#cTBO 1o M. 2, B KOTOPOM KOXYX BKJIIOYA€T MOPUCTHIA ClIeYCHHBIH

MaTe€pHual, CKOMIIOHOBAHHBIN TakK, yTOOBI HanpaBJsTh TPAHCIIHPALIHOHHYIO TCKY1YIO

cpely K BHyTpeHHEH MOBEPXHOCTH KOXYyXa.

5. YcTpo#icTBO 1O 1. 2, B KOTOPOM POTOP BKJIIOYAET MOPHUCTHIN CIEYECHHBIN
MaTepHaj, CKOMIIOHOBAaHHBIM TakK, YTOOB! HANPaBJIATh TPAHCIUPANHOHHYIO TEKYTYIO

cpelly K BHEIIHEi TOBEPXHOCTH pOTOpa.

6. YcTpo#icTBO 1o 1. 2, B KOTOPOM POTOP COMEPXKHT y3el GOPMHPOBaAHHUS

KOJBICBOTO IIOTOKA, BBIITIOJIHEHHBINA Tak, YTOOBI OTKJIOHATH MOTOK INPOAYKTOB IrOpPEHHUA

BOKDYT poTOpa.
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7. YcrpoiicTBo o 1. 2, coaepixaniee BXOJHOH KaHajl, COEAUHEHHBIA CO BXOOM
KO’YyXa M BBIIIOJHEHHBIN TaK, YTOOBI NOJCOECIUHATECSA K BEIXOAY YCTPOHCTBA KaMephl
Cropanus U MPHHUMATh U3 HErO NOTOK NMPONYKTOB FOPEHHA,

IPU 3TOM BXOJHOM KaHaJ COACPXKHUT NOPHUCTHIN CIEYCHHbIH MaTepHall,
CKOMIIOHOBaHHBIH TakK, 4TOOBI HANpaBJATh TPAHCIHPANHOHHYIO TEKY4YYIO Cpely K

BHYTpCHHCﬁ IIOBEPXHOCTH BXOJHOI'O KaHalia.

8. YcTpoiicTBO 1Mo 1. 2, B KOTOPOM BXOJIHas YacCTh KOXYyXa BBINOJHEHA TaK,

4TO6H HENOCPEJCTBEHHO MOACOESIUHATLCS K BEIXOJYy YCTPOHWCTBA KaMephbl CropaHus.

9. YerpoiicTBo 1o 1. 8, B KOTOPOM BXOJHAs YaCTh KOXYXa BBIIIOJIHCHA TaK,
4TO6BI IPUHUMATH HOTOK NIPOAYKTOB FOPEHHS OT IPYNIIBI KaMep CrOpaHHs,

pa3sMeNIEHHBIX 10 PaJUyCy OTHOCHTEIbHO IJIaBHOH OCH, CPOPMHUPOBAHHON POTOPOM.

10. YcTpoicTBO 110 11. 2, B KOTOPOM JIONIATKH COAEPXKAT MOPUCTHIH CIICYCHHBIH
MaTepHaJl, CKOMIOHOBAaHHBIH TaK, YTOOBI HANPABJISATh TPAHCIIHPALUOHHYIO TEKYUYIO

cpeny K BHEIIHEH IIOBEPXHOCTH JIOIIATOK.

11. YerpoiictBo mo n. 10, B KOTOpOM JIONATKH, COOTBETCTBEHHO, CONEPKATh MO

MeHbIIeH Mepe OOUH JJIEMEHT XECTKOCTH.

12. YerpoiictBo no n. 11, B KOTOPOM 3JIEMEHT XXECTKOCTH COACPKHUT CTEPXKEHD,

IIpOXOI[SIHIHfI CKBO3b HOpHCTBIﬁ CIe4YeHHBIH MaT€pHal B Ka)XXJJ0H U3 JIONATOK.

13. YerpoiicTBo mo 0. 12, B KOTOPOM 3JIEMEHT XKECTKOCTH COACPKHUT

CEpALEBHUHY, BOKPYT KOTOPOH HaXOAUTCS MOPHUCTHIA CHEYCHHbIH MaTepual.

14. YcrpoiicTeo 1o 1. 13, B KOTOpOoM B cepAleBHHE CHOPMHUPOBAHBI OJIMH HIIHA
HECKOJIBKO KaHAJIOB, BHIIIOJHEHHBIX TaK, YTOOB! IPHHUMATh TPAHCIHPALIMOHHYIO
TEKy4yIO Cpejly H HalpaBlATh TPAaHCIHPANHOHHYIO TEKYYYIO Cpeay B IIOPHCTBIH

CIEeYEeHHBIA MaTepHall.
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15. YerpoictBo nmo 1. 10, B KOTOPOM B JIoNIaTKaX COPMUPOBAHBI OJTUH HIIH
HECKOJIbKO KaHAJIOB, U B KOTOPOM KaHaJbl BHIIOJHEHB! TaK, YTOOBI IPHHHUMATH
TPaHCIHPANHOHHYIO TEKYUYYIO Cpely H HalpaBlATh TPAaHCIHPAIUOHHYIO TEKY4YIO

cpely B IOPUCTHIN CIIEYEHHBIH MaTepHall.

16. Yerpoiicto o m. 10, B KOTopoM Kax/aas U3 TYPOMHHBIX JIONAaTOK HMeeT
IPOTSOKEHHOCTh OT BXOJHOH KPOMKH 110 BHIXOAHOH KPOMKH, H

B KOTOPOM JIONIATKH BHIIOJIHEHEI TaK, YTOOBI GOPMHPOBATH Y BXOAHOM KPOMKH
HOTOK TPAHCIMPALMOHHOM TeKydei#f cpelbl, KOTOPHIH 00JbIIE MOTOKA

TPaHCHHPAIUOHHON TeKy4eH cpelibl Y BHIXOMHOH KPOMKH.

17. YerpoiicTBo 1o 1. 16, B KOTOPOM B KaXXJ0H M3 TYpOMHHBIX JIOIATOK
chopMHpOBaHa MOBEPXHOCTH NOCTYIICHHS TPAHCIHPAIHOHHOM! TEKy4ei cpeast y

BXOJHOM KPOMKH, KOTOpas GoJbIne, 4eM IOBEPXHOCTh NOCTYILICHUS TEKY4YeH Cpeas! y

BBIXOJTHOH KPOMKH.

18. YerpoiicTso 1o n. 16, B KOTOPOM B KaXA0H M3 TYPOMHHEIX JIONATOK
cpopMHpOBaHa CTEHKA, TOJLIMHA KOTOpO# 60JbIlle Y BHIXOJHOH KPOMKH, YEM Y

BXOJITHO¥M KPOMKH.

19. YerpoiicTso no m. 10, B KOTOpOM Kaxxaas U3 TyYpOHHHBIX JIONMATOK HMeeT
IPOTAXKEHHOCTh OT XBOCTOBHKA, PACIOJIOKEHHOI0 Yy pPOTOPA, 10 BEPUIMHBI, ¥ IIPH 3TOM
B IIOPHCTOM CIIEYEHHOM 3JIeMeHTe CHOPMHUPOBaHA OPHCTOCTh, MEHSIOMIASACS MEXIY

XBOCTOBHKOM H BCpIIIHHOfI .

20. Ycrpoi#icTo no n. 19, B KOTOPOM MOPHCTOCTH HOPHUCTOIO CIHEYESHHOTO
MaTepHala cOPMHpPOBaHa TaK, YTOOBI CO3/1aBaTh MOTOK TPAHCIIMPAIHOHHON TEKy4e
Cpelbl Y BEpUIMHEBI, KOTOPbIH GOJbLIC TOTOKA TPAHCIIHPALlHOHHOM TEKY4YeH Cpesbl y

XBOCTOBHKaA.

21. YcrpoiicTBo o 1. 19, B KOTOpOM NOPUCTOCTh MOPHCTOI0 CIIEYEHHOTO

MaTepHana cOpMHpPOBaHa TaK, YTOOBI CO3/AaBaTh MOTOK TPAHCIHPALMOHHOMW TeKy4yel
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cpelbl Y BepIITMHEL, KOTOPbI B OCHOBHOM paBEeH MOTOKY TPaHCIHPAlHOHHOM TeKydeH

Cpeabl Y XBOCTOBHKA.

22. YerpoiicTBo 1o . 19, B KOTOPOM IMOPUCTOCTH TIOPHUCTOr0 CICYEHHOTO
MarepHaja o6pa3yeT HECKOIBKO CIO0€B, IOPHCTOCTh KOTOPHIX BO3PACTACT OT

XBOCTOBHMKA K BCpUIHHE.

23. VerpoiicTBo 10 1. 10, B KOTOPOM KaXas U3 JIONaTOK NPEACTaBIsLCT COO0MH

LIEJTHKOBYIO KOHCTPYKIHIO, COAEPIKalylo rpyniy BHyTPEHHUX pedep.

24. YcTpo#cTBO 110 1. 2, B KOTOPOM KOMIIOHEHTHI BKJIIOYAIOT I'PYIIy CTaTOPOB,
COJIepXKAIUX OPHCTEIHA CIIeYeHHbIH MaTepHall, CKOMIIOHOBAaHHBIA TakK, YTOObI

HAaIpaBJATh TPAHCIMPALHOHHYIO TEKY4yIO CPE/ly K BHELIHEH MOBEPXHOCTH CTAaTOPOB.

25. YcTpo#CTBO 10 1II. 2, cojepiKaliee 0JJHO HIM HECKOJIBKO YIIIOTHEHHH,

IIpUYEM OJHUH HJIH HECKOJIBKO KOMIIOHEHTOB BBIIIOJTHCHBI Tak, 4TOOBI HanpaBJIATh

TPAaHCHUPAIIHOHHYIO TEKYUYYIO CPEAY K YIIIOTHECHHAM.

26. YcTpoHCTBO 1O 1. 25, B KOTOPOM YIUIOTHEHHUS COJEPXKAT MOPHCTHIH

CIIeYECHHBI MaTepHall.
27. YeTpoiicTBo 1o 1. 1, B KOTOPOM yIOBJIETBOPAETCS yCloBHUE 2).

28. YcTpo#cTBO 1o 1. 27, B KOTOPOM TYPOHHHBIE JTONATKH MMEIOT BBICOTY

jJonaTky MeHee nmpubmusutensrHo 0,275 M.

29. Yerpoiictso no 1. 27, cofepxaimee MeHee npubnusutensHo 2000 somaTox.

30. YcrpoiicTBo o 0. 27, B KOTOPOM JIONATKH HMEIOT TPaHCITHPALHOHHYIO

3aLIUTY.
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31. YerpoiicTBo 1o 1. 30, B KOTOPOM JONATKH COJEPKHAT NOPUCTHIN CIEYCHHBIN
MaTepHa, CKOMIIOHOBaHHBIH TaK, YTOOBI HANPABJIATH TPAHCIHPANHOHHYIO TEKYIYIO

cpeny K BHEIIHEH IIOBCPXHOCTH JIOIIATOK.

32. Cnoco6 BHIpaOOTKH 3HEPTHH, B KOTOPOM:

BBOAAT TOIUINBO, O U TPAHCIIUPALIMOHHYIO TeKy4yio cpely Ha ocHoBe CO; B

KaMEpy CropaHHusd;

COKHTaIOT TOIJIMBO ¢ o0ecriedyeHUEM IOTOKa NpOAYKTOB rOpCHUS, COACPIKAIICTO

COy;
o0ecieYyuBaroT BO3MOXHOCTh paCIHHpeHHﬂ IIOTOKa NPpOAYKTOB rOp€HHA B
Typ6I/IHe C ICIBKO BBIpa6OTKH OHCPIruH H ITOJIYy4YCHH S BBIXOOHOI'O ITIOTOKAa Typ6HHBI;

06pabaThiBaIOT BHIXOAHOMN NOTOK TYPOHHEI, HANPABJIAs 0 MEHBIIEH MEpe 4acTh
HHpPKyJIUpyIolei Tekydeit cpeas! Ha ocHoBe CO, 06paTHO B KaMepy CropaHus;

OTBOJSAT 4acTh HCIOIb3yEeMOi MOBTOPHO MUPKYIHPYIOMEH TEKyyel Cpeibl Ha
ocaoBe COj; u

HCIOB3YIOT PELHKIHPOBAHHYIO IUPKYJIHPYIOIYIO TEKYYyIO Cpelly Ha OCHOBE

CO, B KayecTBE TPAHCIHPAUOHHOHN TEKY4YeH CpeJbl.

33. Cnoco6 mo m. 32, B KOTOPOM HCIIOJb30BaHHE PEIUKINPOBAHHOM
LUPKYJIHpyoel Tekyded cpeasl Ha ocHoBe CO, B KauecTBe TPaHCIHPALHOHHOH
TEeKy4el cpeibl BKIIOYaeT TPAHCIUPALMIO PEIHKIHPOBAHHON IHMPKYIHPYIOMEH

Tekyuei cpensl Ha ocHoBe CO; B TypOuHeE.

34. Cnoco6 1o 1. 32, B KOTOPOM HCIOJIb30BaHHE PEIHKIHPOBAHHOH
LWHPKYIHpYyIole Tekydel cpeasl Ha ocHoBe CO, B Ka4ecTBe TPaHCIHPALMOHHOK
TeKydeif cpeJsl BKIIOYAET TPAaHCIHPALHUIO PEIHKIHPOBAHHON LUPKYIHpYIOmICH

TeKyuei cpeast Ha ocHoBe CO;, B KaMepe CropaHus.

35. Cnoco6 o n. 32, BKIOYAKONMIHKA HallpaBJIeHHe IOTOKA MPOAYKTOB I'OPEHUA

U3 KaMepsl CTOpaHHUs Yepe3 KaHall B TYpOHHY,

ApH 3TOM HCIOJIb30BaHHE PEUHKINPOBAHHOMR LHPKYIHPYIOIICH TEeKy4eH cpelbl

Ha ocHoBe CO, B KayeCcTBE TPAHCIIHPANMOHHON TEKy4el cpelsl BKIIOIaeT
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TPaHCITHPAIHIO PEIMKITHPOBAHHOH HPKYIHpYome# Texydei cpenst Ha ocuose CO; B

KaHalJIC.

36. Coco6 mo 1. 32, BKIIOYAOUIHii JOBEACHHE PEHKIHPOBAaHHON
LHPKYIUpYIolel Texydel cpensl Ha ocHoBe CO, 110 TeMuepaTyphl, MCHbIIEH

TEeMIIEpPaTyphl I0OTOKA NPOJAYKTOB FCOPEHHS.

37. Crioco6 mo 0. 32, BKI0YAKOIIKii JOBEJCHHE PEIHKINPOBAHHOM
IHpPKYyJIHpYyIole Texyde cpeast Ha ocHoBe COy 10 TeMnepaTyphl, B OCHOBHOM

paBHOIf TeMIepaType MOTOKa MPOAYKTOB TOPEHHS.

38. Crioco6 mo 1. 32, BKII0YAIHi TOBEACHHE PEHUKIMPOBaHHOH
LHPKYIEpyOIeH TeKkyde#t cpensl Ha ocHoBe CO, 10 Temnepatypel, Gonbei

TeMIIepaTyphbl IOTOKa IPOAYKTOB FOPEHHS.

39. Cucrema BEIpabOTKH SHEPTHH, BKIIOYAIOIMAs:

KaMepy CrOpaHHMs, BHINOJIHEHHYIO TaK, YTOOB IPUHAMATH TOILIHBO, O M MOTOK
LHpKyIHpYIolle# Tekydeit cpensl Ha ocHoBe CO7, H HMEIOIIYIO IO MEHBIIEH Mepe
OJIHY CTaJHIO FOPEHHs, Ha KOTOPOH CKHraeTcs TOIUIHBO B MPUCYTCTBHHU IIOTOKA
TpaHCIHpPANMOHHOH TeKy4del cpenbl Ha ocHOBe CO7, H 0becneunBaeTCs MOTOK
NpOAYyKTOB ropenus, cogepxamuit COy;

Typb6HHY, cOO6IMAIOMYIOCs ¢ KaMepOoil CrOpaHus ¥ MMEIOIYIO BXOJAHYIO 4acTb,
CITy>Xallylo JUIs IpAeMa II0TOKa MPOJyKTOB FOPEHHs, H BEIXOJHYIO HaCTh, CJIYXKaILYyIO
JJIS BRINYCKA BBIXOJHOTO MOTOKa Typ6OuHBI, cofaepxantero COy, a Takxe rpynmy

TYpOHHHBIX JIONATOK;

OJIMH MM HECKOJHKO KOMIIOHEHTOB, BBIIOJHEHHBIX Tak, 4ToObI 06pabarpiBaTh
BBLIXOJHOM MOTOK TYpPOHHBI, YOPMHPYS NOTOK PEIHKIHPOBAHHOH LUPKYIHPYIOIEH
tekyde#i cpensl Ha ocHOBe CO»,

IIPH 3TOM OJMH HJIH HECKOJBKO KOMIIOHEHTOB CHCTEMBI BBIIOIHEHDI TaK, YTOObI

HCIIOJB30BaTh YacTh IIOTOKA PEIHKINPOBAaHHON IUPKYIHPYIOIIEH TeKydeH cpe/isl Ha

ocHoBe CO, B Ka4eCTBE TPAHCHUPALIHOHHON TEKyUYell CpeJibl.
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40. Cucrema 1o 1. 39, B KOTOpOil OJTHH HJIH HECKOJIBKO KOMIIOHEHTOB,
BBITOJIHEHHBIX TaK 4T06bI 06pabaTHBaTh BEIXOAHOM MOTOK TypOHHEI, popMupys

IIOTOK PENUKINPOBaHHOM UPKyIUpyIomel TeKydeit cpeasl Ha ocHoBe CO7, coxepxar

buneTp.

41. Cuctrema mo 1. 40, B KOTOpOH OJHH HJIH HECKOJIBKO KOMIIOHEHTOB,
BBIMIOJIHEHHBIX TaK 4T06H 06pabaTeiBaTh BEIXOQHOMN HOTOK TYpOHHEL, GOpMHDYS

IIOTOK PENHKINPOBAHHOM UPKyIHpyolel Tekyder cpeasl Ha ocHoBe COy, conepxar

TENJI000MEHHHUK.

42. Cuctema o 1. 41, B KOTOpOH OJHMH MJIH HECKOJIBKO KOMIIOHEHTOB,
BBIIOJTHEHHBIX TaK YTOOKI 06pabaThIBaTh BBIXOXHOMH MOTOK TypOHHBI, GOpMUDYs

IIOTOK PEHMKIMPOBaHHON LHUPKyIHpyIOUe# Tekydel cpeasl Ha ocHose CO,, conepxar

cenaparop.

43. Cucrtema no m. 42, B KOTOpO# OQHMH HJIH HECKOJIBKO KOMIIOHEHTOB,
BBIMIOJIHEHHBIX TaK YTOOB 06pabaTeiBaTh BHIXOAHOH MOTOK TYpOHHBI, GOpMHUDYS

IOTOK PEIMKIMPOBAHHON MHPKYIUpYIOIei TeKyde# cpensl Ha ocHoBe CO3, conepxar

KOMIIPECcop.

44. Cuctema o . 39, B KOTOpO# OQMH HIJIM HECKOJBKO KOMIIOHCHTOB,
BHITIOJTHEHHBIX TaK, YTOOBI HCIOJB30BAaTh YACTh MOTOKA PELHMKJIHPOBAHHOR
LHPKyIHpyIomeil Tekyueii cpenst Ha ocHoBe CO, B Ka4eCTBE TPAHCIUPALHOHHON
TeKydeil cpeqbl, COJepXKaT MOPHCTHIH CIICeYEHHBIH MaTepHa, CKOMIIOHOBaHHBIH Tak,

4TOOBI IIPHHUMATH IPOXOAAUIYIO CKBO3b HECTO TPaHCIHUPANUOHHYIO TEKYYYIO CpCAY.

45. Cuctema 1o 1. 39, B KoTopoif TypOHMHHBIE JOIATKH HMCIOT BBICOTY JIONIATKH

Menee npubnusurenpHo 0,275 M.

46. Cuctema 1o 1. 39, B KOTOpOii TypOHHA COAEPXKUT MEHEE IIPUOIHIUTENBHO

2000 TypOHHHBIX JONATOK.
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47. CucTeMa 10 11. 39, B KOTOPO# OTHOLIEHHE JUIMHBI TYPOHMHHOIO YCTPOHCTBA K

cpefHeMy IMaMeTpy TYypPOHHHEIX JIONAaTOK GonbIe NpHOIH3UTENBHO 4.

48. Cnocob BrIpaOOTKH 3HEPIHH, B KOTOPOM:

BBOJAAT TOIUIHBO, O, M MHPKYIHPYIOIIYIO TeKydyio cpelly Ha ocHoBe CO2 B
KaMepy CropaHus;

CXHTalOT TOIUTHBO B KaMepe CcropaHus, obecneynBas NOTOK POAYKTOB TOPEHHUS,
cozepXKalIuii UPKYIHPYIOLIYIO TEKydyIO Cpelly H HEKOTOPOE KOJHIECTBO TBEPABIX
YacTHI U IPOXOASINUii C ONpPEAEIEHHON CKOPOCTHIO; H

06eCcneYnBalOT BO3MOXHOCTH pacUIMPEeHHs IOTOKa IPOJYKTOB TOPEHHA B
Typ6uHe, cojepxallei rpynny TypOHHHBIX JIONATOK, C IEJIbIO BBIpaOOTKH 3HEPIUH H
NOJy4YEeHHs BBIXOJHOTO IOTOKA TYpOUHBI, IIPH 3TOM IIpH TypOuHa paboTaer TaK, 4To
TYpOUHHBIE IONIATKH BPAHIAIOTCA CO CKOPOCTHIO, MEHBIICH npubnusutensao 500

Muinb/gac (223,5 m/c).

49. Croco6 1o 1. 48, BKIIOYAIOLIHH NPONyCcKaHHe BBIXOJHOTO MOTOKA TYPOHHEI
yepe3 (DUILTP, BHIIOJIHEHHBIH TaK, YTOOH! yIaisaTh B OCHOBHOM BCE TBEPAbIC YaCTHIBL,
co/lepXKalMecs B BHIXOLHOM NOTOKE TypOuHBI, U GOPMHPOBAThH OoTGUIBTPOBAHHBIA

BBIXOJHOM MMOTOK TypPOHHBI.

50. Cnocob mo 1. 49, BKIIOYAOMHM:

nponyckaHue oTGUIBTPOBAHHOTO BBIXOJHOIO IOTOKA TYpOHUHBI Uepes
TenI006MeHHHUK, 06ecneYnBas OXJaXACHHBIH BHIXOTHOM MOTOK TYPOHHEL

06paboTKy OXJIaXJAE€HHOIO BEIXOJHOTO NOTOKA TYpOHHBI C OTBEJIEHHUEM OIHOIO
JUIH HECKOJIBKMX KOMIIOHEHTOB BBIXOJHOIO MOTOKA TYpOHHEI; H

nponyckanue o6paboTaHHOIO BEIXOJHOIO MOTOKA TypOHHB 00paTHO Yepes
TenI000MeHHUK ¢ ofecrneyeHreM II0TOKA HarpeToi peuuKInpOBaHHOM

IUPKYJHUPYIOIEH TeKy4del CPe/Ibl.

51. Cnoco6 mo n. 50, BKJIIOYAIOIUil HAlpaBJIeHHE 0 MEHBUIEH MEpe JacTH
IOTOKa HAarpeTo, pelMKIMPOBAHHOM HPKYIUPYIOLIEH TeKydeH Cpe/ibl B KAMEpY

cropaHus.
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52. Cnoco6 mo 1. 50, BKIIOYaroui HanpaBieHHe 10 MEHbLIEH Mepe JacTH

IIOTOKa HArpeToH, PeNHKIMPOBAHHOM HUPKYIUPYIOIEH TeKyYeH Cpe/ibl B TypOHuHY.

53. Cnoco6 mo n. 50, BKIIOYaroMii HanpasJIeHHE 110 MEHbIIEH Mepe YacTH
IOTOKa HArpeTOil, pEHKIHPOBAHHOH HHPKYIHPYIOECH TEKy4el cpelbl B 010K
OYHINAIOIEr0 MAaTEepHaNa, B KOTOPOM IIOTOK HAarpeToH, peluKIHPOBAHHOM
HUPKYJIHpYIoIeld TeKydeH cpeibl COSAUHACTCS ¢ OYHINAIOIIUM MaTepHAJIOM,
GopMupYs MOTOK OYHIIAIOIIETO MaTepHana, B KOTOpOM OYHMINAKINHKA MaTepuan
CKOH(UTYPHPOBAH TakK, YTOOBI yAANsITh OTJIOKEHHS Ha TYPOMHHBIX JIONaTKax,

o6pa3zoBaBIIKMecs H3-3a COAEPKAHMS TBEPABIX YaCTHI, NPHCYTCTBYIOUIHX B IIOTOKE

NpoAYKTOB rOpCHHIL.

54. Cnocob mo 1. 53, B KOTOPOM IOTOK OYHINAIONIET0 MaTepHaja BBOOUTCA

HETOCPENCTBEHHO B TYpOMHY.

55. Crocob 1o 1. 53, B KOTOpOM IIOTOK OYHINAKIIEro MaTepruana COeAMHICTCS ©
IIOTOKOM MPOXYKTOB ropeHus, GopMupys 06beAHHEHHBIH NOTOK NIPOJYKTOB FOPCHHS

¥ OYMINAIOLIEro MaTepHasa, HanpaBisieMbIi B TypOuHY.

56. Cnocob mo 1. 48, B KOTOPOM IHPKYJIUPYIOIAs TeKy4as cpela COMEPXKUT

COs.

57. Crioco6 no 1. 56, B kotopoM CO, obecneynBacTCs B CBEPXKPHTHICCKOM

COCTOSSHHH.

58. Crioco6 1o 1. 48, BKIIOYAIONHH coeaHeHHe OTQPHIBTPOBAHHOIO BBIXOJHOIO
IOTOKa TypOHHBI C CHITYYHM TBEPABIM TOILIMBOM ¢ pOpMHPOBaHHEM 106aBOYHOTO

TOIVIMBA B BUAC CYCIICH3HH,; H

BBCJICHHC IIO6aB0‘IHOFO TOIIJINBa B KAMECpy CropaHHs.

59. Cnoco6 mo n. 50, BKIIOYAIOMHKH UCIIOIb30BaHUE IO MEHBIIEH MEpe YacTH
PELUKIMPOBAHHOM IIMPKYIUPYIOUIEH TeKy4eH CpE/ibl B Ka4eCTBE TpaHCHHPaHMOHHOM

TEKy4eH Cpelnl.
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60. Crioco6 o 1. 59, B KOTOPOM HCIIOJIb30BaHUE PEIMKIHPOBAHHOM
IUPKYJIHpYyOIeH TeKyuel Cpeasl B Ka4eCTBE TPaHCIUPALHOHHON TEKy4el Cpeasl
BKJIFOYAET IPOCAYMBAaHUE TPAHCIHPAHOHHON TEKydeH Cpeasl K BHEIIHEH

IIOBECPXHOCTH TYpGHHHBIX JIONIATOK.

61. Crioco6 1o . 60, B KOTOPOM MPOCayMBaHHE TPAHCIHPALMOHHON TeKyyeH
cpelibl K BHEIIHEH MOBEPXHOCTH TYPOHHHBIX JIONATOK BKIIOYAET NPOCATHBAHNC

TPaHCIHUPAIHOHHOM TeKy4ell Cpeibl CKBO3b MOPHCTHIH CreYeHHBIH MaTepHal.

62. CucreMa BbIpabOTKH 3HEPIHH, BKIIOYarOIas:

KaMepy CTOpaHHsl, BHIIONHEHHYIO TaK, YTOOBI IPHHUMATD TOILIHBO, Oxm
LEPKYJIHPYIONIYIO TEKY4yIO Cpely, H HMEIOIYIO 10 MeHBIIEH Mepe OAHY CTaJHI0
rOpeHHs, Ha KOTOPOH CXKHraeTcs TOIIMBO M 00eCneYnBaeTCs MOTOK IPOAYKTOB
FOPEHHSI, COAEPXKAINH IUPKYTHPYIOMYIO TEKYYyIO Cpely B HEKOTOPOC KOJH1ECTBO

TBEPAbIX YACTHIL,

Typ6HHY, COOOMAIOIYIOCA C KaMEPOH CropaHHs H HMMEIOIYIO BXOAHYIO 4acTh,
CITyXKawLlyio JJIs TpHemMa IOTOKa MIPOJYKTOB FOPCHHS, ¥ BEIXOIHYIO HacTh, CIIYXallyo
JUIS BBITYCKA BBIXOJ(HOTO MIOTOKA TYPOMHBIL, a TAKXKe rpynmy TYpOHHHBIX JIOIATOK
pasMepoM, JIOCTaTOYHBIM JUIsS TOTO, YTO0HI TypOHHa paboTayia mIpH CKOPOCTH JIOTIATOK,

MeHbIIeH npubau3uTensHo 500 Muns/gac (223,5 M/c); u

uaBTp, cOOBIArOIMUICS C BHIXOXHON JaCThO TYPOHHE! H BBINIOJIHEHHBIN TaK,

4TOGBI BHIABATH OTQHIBTPOBAHHBIH BEIXOJHOM MOTOK TypPOHHBI.

63. CucTeMa 1o 1. 62, BKIIOYAIas TEIIO0OMEHHHK, coodarmuics ¢

GUIBTPOM U BHIONHEHHBIH TaK, YTOOB IPHHUMATD oT(GHUIBTPOBAHHBIH BBIXOHOH

IOTOK TypOHHEIL.

64. Cucrema 1o 1. 63, BKaovaomas 6J0K OYMINAoIero MaTepuana,
cO06marMmuiics ¢ TeMI00OMEHHHKOM H BBINOJHCHHBIH THK, y10o0bl 00BEJNHHATD
OUYHINAIOIIMH MaTepHall ¢ MOTOKOM TEKYYEH Cpelsl, MOCTYNalomMHUM C

termnoo6MeHHHKa, GOpMHUPYS MOTOK OYHINAIOMIETO MaTepHaa.
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65. CucteMa no 1. 64, BKIIOYAKOINas CMECUTEBHBIH NIEPEKIIOYaTEIh IOTOKA,
BBHIIIOJIHEHHBIN TaK, YTOOBI 0OBEIUHATE NOTOK OYHINAIONIETr0 MaTepHaia ¢ MIOTOKOM

IIPOAYKTOB ropeHus, GopMHpys 00be JHHEHHBIH IOTOK MPOAYKTOB FOPEHHUS H

OYHIAKIICIO Marcpuaja, 1 HalipaBJjiaTh o0BeIHHEHHEBIN MOTOK NPOAYKTOB I'OPDEHHUA H

OYHINAIOLIEro MaTepralia B TYpOHHY.

66. YcTpo#cTBO 10 1. 62, B KOTOPOM JIONATKH COJAEPKUT NOPHCTHIA CIIECYCHHBIH

MaTepual, CKOMIIOHOBAHHBIH TaK, YTOOBI HAIIPaBJATh TPAHCIHPANHOHHYIO TEKY4YIO

cpeay K BHEIIHEH IIOBEPXHOCTH JIOIIATOK.

67. Cucrema 1o 1. 66, B KOTOpO# MOPHCTHIH CICYEHHBIH MaTepHal GopMupyeT

BCIO BHCITHIOIO ITOBEPXHOCTH Typ6HHHBIX JIOIIATOK.

68. Cucrema 1o 1. 66, B KOTOpo# TypOHHa BKJIIOYAET POTOP, H

B KOTOPO# pOTOp BKJIIOYAET IIOPUCTHIH CIICYEHHBIH MaTepHall, CKOMIOHOBaHHBIi

TaK, 4TOOBI HANPaBJIATh TPAHCIHPANHOHHYIO TEKYYyIO CpPelly K BHELIHCH MOBEPXHOCTH

poTopa.
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O®OPMYVYIJIA U3OBPETEHHA

1. TypburHOE yCTPOHCTBO, colepiKalee rpynny KOMIOHEHTOB, BKJIIOYAIOIIYIO:

KOXYX, GOpMHpYIOIUil BXOAHYIO YaCTh, BBIIIOJHEHHYIO TaK, YTOOBI IPUHUMATH
IIOTOK IIPOAYKTOB I'OPEHHS, H BBIXOJAHYIO 4acTh;

pPOTOp, YCTAHOBJIEHHBIH B KOXYX€; H

Ipyniy jJonaToK, OTXOASAIIHX OT pOTOpa,

IIPH 3TOM YIOBJIETBOPSAIOTCA OAHO MJIM 00a M3 HUXKECIEAYIOIUHUX YCIOBHM:

(1) nonaTku BKIIOYAIOT NOPHUCTHIH CIIEYEHHBIH MaTepHal, CKOMIOHOBAHHEIU Tak,
4TOOBI HANIPABIATh TPAHCHUPANHOHHYIO TEKYYYIO Cpely K BHEIIHEH MOBEPXHOCTH
JonaTox 1 ¢OpMHpPOBATh NOTOK TPAHCIHPANHOHHOM TeKy4e# cpeasl Yy BXOOHOH
KPOMKH, KOTOPBIH OO/bII€e NOTOKA TPAHCIHPALIUOHHOM TeKydel cpelibl y BHIXOHOM
KPOMKH; H

(2) oTHOMIEHHE JUIMHBI TYPOUHHOTO YCTPOHCTBA K CPEJIHEMY JUAMETPY JOMATOK

6onpuie npubIN3UTENBHO 3,5.
2. YerpoiicTBo 1o 1. 1, B KOTOPOM yIOBJIeTBOpsAeTcs ycioBue (1).

3. YerpoiicTBO o 1. 2, B KOTOPOM MOPHUCTHIH CIIeYeHHBIH MaTepual GOopMUpPYET

BCHO BHCIIHIOIO MOBCPXHOCTH Typ6HHHI>IX JIOIIaToK.

4. YcTpo#cTBO 1O 1. 2, B KOTOPOM KOXYX BKJIIOYA€T IOPUCTHIH CIIEYEHHBIN
MaTepHall, CKOMIOHOBAHHBIH TakK, YTOOBl HANPABIATH TPAHCIIHPAIUOHHYIO TEKYUYIO

cpeny K BHyTPEHHE#H MOBEPXHOCTH KOXYXa.

5. YcrpoiicTBo 10 1. 2, B KOTOPOM POTOP BKIIIOYAET MOPHCTHIN CIIeYCHHBIH
MaTepHal, CKOMIIOHOBAHHBIH TakK, 4TOOBI HAIPaBJISATh TPAHCHHPAIHOHHYIO TEKYUYIO

cpedy K BHEIIHEH NOBEPXHOCTH POTOpa.

6. YcTpoHCcTBO IO 1. 2, B KOTOPOM POTOP COJEPXKHUT y3ea GopMUpPOBaHHS

KOJIBLIEBOI'O IOTOKA, BHINNOJHECHHBIA Tak, 4TOOBI OTKJIOHATH IOTOK HNPOAYKTOB rOpCHHUA

BOKpPYT poTopa.
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7. Yerpoiicrso 1o 1. 2, CoUCpXKaALICe BXONHOM KaHall, COEAHHEHHBIH ¢ BXOQHOI
HacThIO KOXYyXa M BBINOJIHEHHBIH TakK, YTOOBI NONCOEIHHATHCS K BEIXOZly YCTpO#cCTBa
KaMepel Cropanus U NIPHHAMATE U3 HETO IOTOK IIPOLYKTOB I'OPEHHS,

IpH 3TOM BXOMHOH BKJIIOYAET COJCPIKUT MOPHCTHIH ClIeYeHHBIH MaTtepual,
CKOMIIOHOBaHHBIH TaK, YTOOBI HANPABIATh TPAaHCIHPALHOHHYIO TEKYYYIO CPENy K

BHYTpeHHeﬁ IIOBCPXHOCTH BXOOHOI'O KaHaja.

8. YctpoiicTBO 1O 11. 2, B KOTOPOM BXOJHAs Y4acTh KOXYyXa BBIIIOJIHEHA TakK,

4TOOBI HECIMOCPECACTBCHHO MOACOCHHHSITHECS K BBIXONY YCTpoﬁCTBa KaM€Ephl CropaHus.

9. YerpoiicTso 1o 11. 8, B KOTOPOM BXOAHAS YacTh KOXyXa BBIIIOJIHEHA TaK,
YTOOBI IPHHMMATE MOTOK MPOAYKTOB TOPEHHS OT I'pyInsl KaMep CropaHmus,

PasMCIICHHBIX 10 PafHyCy OTHOCHTEIBHO IIaBHOH OCH, c)OPMHPOBAHHON POTOPOM.

10. Ycrpoiictso no 1. 2, B KOTOpPOM JIONIaTKH, COOTBETCTBEHHO, COAEPKAT 110

MEHbIeH MEpe€ OOUH 3JIECMEHT XECTKOCTH.

11. YetpoiicTBo mo 1. 10, B KOTOPOM 3J1EMEHT KeCTKOCTH BKIIOUAET CTEPIXKEHD,

NpoXOasAIIUH CKBO3b l'IOpPICTBIﬁ CNIEYECHHBINA MaTepHal B KaxJo# U3 JIONaToK.

12. YerpoiicTBo no 1. 11, B KOTOPOM 31€MEHT KECTKOCTH COACPKHUT

CCPALICBHHY, BOKPYT KOTOPOM HAXOMHUTCS NOPUCTHIH Criede HH bl MaTepHall.

13. YerpoiicTeo mo n. 12, B KoTopom B cepAucBuHe CHOPMUPOBAHEI OOUH HIIH
HECKOJIBKO KaHAJIOB, BEINONHEHHBIX TaK, YTOOH NPHHUMATEL TPAHCIHPAIHOHHYIO
TCKY1YIO Cpelly ¥ HalpaBJisTh TPAaHCIHPAUHOHHYIO TEKYYYIO Cpely B OPHCTHIN

CIIEYCHHBIA MaTepual.

14. YcTpo#cTBO 10 1. 2, B KOTOPOM B JIOmaTKax c¢hOpMHPOBAHEI OJJUH HIIH
HECKOJIPKO KaHAJIOB, BBINIOJHEHHBIX TaK, YTOOB MIPHHUMATD TPAHCTIHPAIHOHHYIO
TCKY1YIO Cpely ¥ HallpaBJIATh TPAHCIHPAUHOHHYIO TEKYUYIO CPedy B IIOPHCTHIH

CIHECYEHHBIH MaTepuall.
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15. YcTpoicTBO 110 1. 2, B KOTOPOM B KaXJ0H M3 TypOUHHBIX JIONATOK
chopMHpOBaHa MOBEPXHOCTH MOCTYIIEHHs TPAHCIIUPAIHOHHON TeKy4eH cpelsl y

BXOJHOH KpOMKH, KOTOpas 60JIBIIIC, YEM NMOBCPXHOCTh NOCTYIIJICHHUA Tequeﬁ Cpeanl y

BBIXOJHOH KPOMKH.

16. YcTpoicTBO 1O 1. 2, B KOTOPOM B KaXJI0H U3 TypOMHHBIX JIONATOK

cGopMHpOBaHa CTEHKA, TOJNIIHHA KOTOPO# 60Jble y BRIXOAHOH KPOMKH, Y€MY

BXOJHOU KPOMKH.

17. YcTpoitcTBO 10 1. 2, B KOTOPOM KaX/asi U3 TypOUHHBIX JIONATOK HMEeT
HNPOTAXEHHOCTh OT XBOCTOBHKA, PACOJIOXKEHHOTO Yy POTOpPA, 10 BEPIIMHEI, H IIPH 3TOM

B MMIOPHUCTOM CII€YCHHOM JJICMCHTC C(l)OpMPIpOBaHa INOPHUCTOCTh, MEHAIOIAACA MEXAY

XBOCTOBHKOM U BEPIIHHOH.

18. YcrpoiicTBo mo 1. 17, B KOTOPOM MOPUCTOCTH IIOPHCTOIO CIIEYEHHOIO
MaTepuana cOpMHPOBaHa Tak, YTOOBI CO3/1aBaTh NOTOK TPAHCIIHPALMOHHOM TeKy4el

cpenbl y BEPIIHHBI, KOTOPBIHA GoblIe IOTOKA TPAHCIIUPANUOHHON TeKy4ed Cpensl y

XBOCTOBHKaA.

19. YcrpoiicTBo 1o 1. 17, B KOTOPOM MOPUCTOCTH MOPHCTOTO CNIEYEHHOIO
Martepuana chOpMHpOBaHa TaK, YTOObI CO3/IaBaTh NOTOK TPAHCIHPAUMOHHON TeKydeH

cpelsl y BEPIIMHbI, KOTOPBIA B OCHOBHOM paBeH NOTOKY TPAaHCHMPALMOHHOM TeKy4eH

cpelnbl y XBOCTOBHKA.

20. YcrpoiicTtBo o 0. 17, B KOTOPOM IIOPHCTOCTH MOPUCTOrO CIIEYECHHOTO

MarepHajaa oIpeaeJeHa HECKOIbKHMH CIIOSMH, INOPHUCTOCTH KOTOPHIX BO3PACTACT OT

XBOCTOBHKA K BEPINTHUHC.

21. VerpoiicTBo 1o . 2, B KOTOPOM KaXkJasi U3 JIONATOK NMpPEeACTaBiseT co0oH

IETHKOBYIO KOHCTPYKIIHIO, COAEPXKAIIYIo IPyNly BHYTPEHHHX pedep.

22. YCTpOHCTBO 10 I. 2, B KOTOPOM YIOMSHYThIE KOMIIOHEHTHl BKIIOYAiOT

rpyIIy CTaTOPOB, COAEPXKAIUX MOPHUCTHIH CIIEYEHHBIH MaTepHall, CKOMIIOHOBaHHBIH
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TaK, YTOOBI HANIPABIATH TPAHCIHPALHOHHYIO TEKYUYIO CpeJy K BHEIIHEH NIOBEPXHOCTH

CTaTOpOB.

23. YeTpo#cTBO 1O 1. 2, cogepKalnee OQHO HIIH HECKOJIbKO YIUIOTHEHHH,

IIpAYE€M OOHUH HJIM HECKOJIBKO KOMIIOHEHTOB BBINOJIHCHEI Tak, 4YTOOBI HanpaBJIATH

TPaHCIMPAUHOHHYIO TEKYYYIO CPEAY K YILIOTHEHHSM.

24. Yetpo#cTBo 10 1. 23, B KOTOPOM YIUIOTHEHHUS coaepKaT MOPUCTHIH

CIIEYEHHBIH MaTepual.
25. YeTpo#cTBO 10 1. 1, B KOTOPOM ya0BNETBOPSIETCS yciioBue (2).

26. YcTpo#HcTBO 1O 1. 25, B KOTOPOM TYPOHHHBIE JIONIATKH HMEIOT BBICOTY

JIonaTtkd MeHee npubnusureapao 0,275 M.

27. Yerpoiictso 1o 1. 25, cogepxaimee MeHee npubiu3uTensno 2000 JTOmaTox.

28. YcTpo#cTBO 10 1. 25, B KOTOPOM JIONATKH HMEIOT TPaHCIHPALHOHHYIO

3alIUTYy.

29. Ycrpo#icTBo 1o 1. 28, B KOTOPOM JIONATKH COAEPHKUT IIOPUCTBIA CIIEYECHHBIH
MaTrepHall, CKOMIOHOBAHHBIA TaK, YTOOBI HANPABIATH TPAHCIIUPALUOHHYIO TEKYTYIO

cpenay K BHEIIHEH ITIOBEPXHOCTH JIOIIATOK.

30. Crioco6 BEIPaGOTKH IHEPTHH, B KOTOPOM:

BBOJAT TOIINBO, Oy M UMPKYJIHPYIONIYIO TeKy4ylo cpeny Ha ocHoBe CO; B
KaMepy CropaHus;

CXHIaloT TOILIMBO ¢ 00ECTIeYeHHEM NOTOKA MPOLYKTOB FOPEHHS, COXEPKALIErO
COy;

OCYMIECTBJAIOT PACIIHPCHHUE IIOTOKA NPOAYKTOB FOPEHHUS B TypOHHe,
COAepxallel rpynny TypOHHHbIX JIONATOK K HMEIOIeH OTHOMEHHE JIHHEL TyPGHHEI K
CpeNHEMY AMaMeTpy TYpPOUHHBIX JIONATOK, OOJbIIee TPUGITH3HTENBHO 3,5,

obecreynBas BIPabOTKY HEPTHH H BBIXOJHOM MOTOK TYPOHHBL,
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0o6pabaThIBalOT BEHIXOAHOMH MOTOK TypOHUHBI, HAIpaBJIssl 0 MEHbIIEH Mepe YacTh
LHUpKyJIupyromei Texydeil cpensl Ha ocHoBe CO; ob6paTHO B KaMepy CropaHus,
OTBOJAT YacTh HCIOJIL3yEeMOM MOBTOPHO HUPKYJIHPYIOLIEH TeKydeil cpeabl Ha

ocHoBe COy; 1
HCIIOJIB3YIOT PELMKJIMPOBAHHYIO HPKYJIHPYIOMYIO TEKYUYIO CPEly Ha OCHOBE

CO; B xauecTBe TPaHCIHPALMOHHON TeKy4e#i cpebl.

31. Cnoco6 no n. 30, B KOTOPOM HCIIOJIb30BaHHE PEIUKIHPOBAHHOMN
LHUPKYyJIHpyIoleH Tekyyeil cpeasl Ha ocHoBe CO;, B KadyecTBe TPaHCIIHUPAIUOHHOMI
TEKy4Yel cpeJlibl BKIIOYaeT TPaHCIUPAHIO PEIUKINPOBAHHON LHUPKYIHpYIOLIei

TeKydel cpennl Ha ocHoBe CO; B TypOuHe.

32. Cnoco6 no n. 30, B KOTOPOM HCIOJIB30BaHHE PELUHUKINPOBAHHOMN
IMpPKYyJIHpylome#i Tekydeid cpeabl Ha ocHoBe CO, B KauecTBE TpaHCHHUPALUOHHOM
TEKy4YeH cpebl BKIIOYAET TPAHCIHPANHIO PEHUKINPOBAHHON UPKYJIHpYIONIeH

TeKyd4el cpenbl Ha ocHoBe COy B KaMepe CropaHHus.

33. Cmoco0 no 1. 30, B KOTOPOM HaNpaBJISIOT MOTOK IIPOJAYKTOB FOPEHHUS U3

KaMephl CropaHus yepe3 KaHajl B TypOHHY,

IIPH 3TOM HCIIOJIb30BaHHE PELMKJIHPOBAHHOW MUPKYIUPYIOMEH TeKydel cpebl
Ha ocHOBe CO; B KauecTBe TpaHCIHUPAIHOHHOM TeKydel cpelbl BKJIIOYaeT
TPaHCIHUPAIUIO PEIHKIUPOBAHHOM MUPKYIUpYIOMe#H Tekyduel cpeabl Ha ocHoBe CO; B

KaHalJc.

34. Cnoco6 no n. 30, BKIIOYAOMHA JOBEJICHHE PEIUKIHPOBAHHOM
HHUPKYJIHpyIomed Tekydei cpeasl Ha ocHOoBe CO; 10 TeMnepaTypbl, MEHbIIEH

TEMIEPaTyphl NOTOKA NPOAYKTOB FOPEHHS.

35. Cnocob6 nmo n. 30, BKIOYaOIui JoBeJeHHe PEeUKIHPOBaHHOM
HUpKYyJHpylomed Tekydei cpeast Ha ocHoBe CO;, 10 TeMnepaTyphl, B OCHOBHOM

paBHOIl TeMIiepaType NoTokKa NpoJAyKTOB I'OPEHHS.
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36. Crioco6 mo 1. 30, BKIIIOYaomui J0BEACHUE PEIUKIMPOBAaHHOK
HUPKyJIHpYyIolllel TeKydeii cpensl Ha ocHoBe CO; o TeMnepartypsl, 6onble

TEMIIEepaTyphbl MOTOKAa MPOJAYKTOB FOpPEHHUS.

37. CucreMa BrIpabOTKH 3HEPTHH, BKIIIOYAIOIIas:

KaMmepy CTOpaHHMsl, BHIIOJHEHHYIO TaK, YTOOB NPHHUMATh TOIUIHBO, O M MOTOK
LU PKYJIHpYIOleii Texydei cpeasl Ha ocHoBe COj, H HMEIOIIYIO IO MEHBIIEH Mepe
OJHY CTYNIEHb FOPEHH, Ha KOTOPOH CKHIaeTcs TOIJIMBO B MPHCYTCTBHH IOTOKA
nupKyJupylomeil Tekyueii cpeast Ha ocHoBe CO», 1 00ecneYynBaeTCs MOTOK
NpPOAYKTOB ropeHus, cogepxamuii CO3;

TypOHHY, COOOMIAIOIYIOCS C KaMEPOH CropaHus H HMEIOINYIO BXOJIHYIO YacCThb,
CIyXXaIlyIo JUIs IpHeMa IOTOKA IPOJYKTOB FOPEHUS, U BEIXOTHYIO YacCTh, CIIy>KaIlYIO
JUIS BBIIIYCKa BBIXOJHOIO MOTOKa TypOHHEI, coaepxamero CO,, a Takxe rpymniy
TypOMHHBIX JIONATOK, IPHYEM OTHOIICHUE JUIHHBI TYPOHHBI K CPEAHEMY AHAMETPY

TypOHHHBIX JIONATOK, OOJNbIIE NPUOIU3UTENBHO 3,5;

OIHMH HJIH HECKOJIbKO KOMIIOHEHTOB, BHIIIOJIHEHHBIX TaK, 4ToObl 06pabaThiBaTh
BBIXOJHOM MOTOK TYPOHHEI, GOPMHPYS NOTOK PELHMKIHPOBAHHON LHPKYJIHMPYIOLIEH

Teky4eil cpeasl Ha ocHoBe CO»,
TIIPH 3TOM OJMH HJIH HECKOJIBEKO KOMIIOHEHTOB CHCTEMBI BBHIIOJIHEHBI TaK, YTOOHI
HCIO0JI30BaTh YacTh MOTOKA PENHKIMPOBAHHON LHPKYTHPYIOIEH TEKy4Yel cpeasl Ha

ocaoBe CO; B ka4yecTBe TPAHCIIHPANMOHHONA TEKYYEH CpEIBI.

38. Cuctema o 1. 37, B KOTOpPO# OJHH HJIM HECKOJIBKO KOMIIOHEHTOB,
BBINIOJIHEHHBIX TaK, 4T0Obl 06pabaTeIBaTh BEIXOAHOM NOTOK TypOHHBI, GOPMHUDYS

IOTOK PElHKIMPOBAHHOM NUPKYyIupyiomei Tekydye# cpensl Ha ocHoBe CO,, conepxar

GUIBTP.

39. Cuctema no 1. 38, B KOTOpOU OAUH HJIM HECKOJIBKO KOMIIOHEHTOB,
BBINOJHEHHBIX TaK, YT0OBI 06pabaTeiBaTh BHIXOAHON NOTOK TYpPOUHBI, GOPMHDYs
HOTOK PELMKIMPOBAHHON LUMPKyupyloueh rexydelt cpeunl Ha ocHoBe CO», conepxar

Tem1000MeHHUK.
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40. CucteMa no n. 39, B KOTOpO# OJUH HUIH HECKOJIBKO KOMIIOHEHTOB,
BEINOJIHEHHBIX TaK, YTOOBI 00pabaTsiBaTh BEIXOIHOM MOTOK TypOUHBI, GOpMHUpPYs

IIOTOK PELHKIHPOBAHHON HHUPKYIHpYyIomeil Tekydeit cpeasl Ha ocHoBe COj, comepxar

cemnapartop.

41. Cuctema no n. 40, B KOTOpOH OJMH UJIM HECKOJIbLKO KOMIIOHEHTOB,
BBHINIOJHEHHBIX TaK, YTOOBI 06pabaThiBaTh BEIXOJHOH NOTOK TYpOHHBEI, popMHupys

MOTOK PENHKIHPOBAaHHOH MUpKyIupyromeil Texydei cpensl Ha ocHoBe CO3, conepxar

KOMIIPECCOP.

42. Cuctema no 1. 37, B KOTOpO# OJAUH HJIH HECKOJIBKO KOMIIOHEHTOB,
BBITIOJIHEHHBIX TaK, YTOOBI HCIOJIH30BaTh YaCTh NOTOKA PEIUKIMPOBAHHOM
HUPKYIupYyolIeil Teky4de# cpensl Ha ocHoBe CO; B KauecTBE TPaHCIHPAHOHHOM
TeKy4de# cpelpl, COAEPKAT MOPUCTHIH CIIEYCHHBIH MaTepHal, CKOMIIOHOBAHHBIH Tak,

YTOOBI NPpUHUMAaTh TPAHCIIHPAIIHOHHYIO TEKYUYIO CpEAYy, IPOXOAAUIYIO CKBO3b HETO.

43. Cucrema o 1. 37, B KOTOpoii TypOHUHHBIE JIOMATKH HMEIOT BLICOTY JIONIATKH

MeHee npubausutensHo 0,275 M.

45. Cucrema no 1. 37, B KOTOpO# TypOHHA CONEPXHUT MEHEE NPHUOIU3UTEIBHO

2000 TypOHHHBIX JIONATOK.

46. Cnoco6 BpIpabOTKH 3HEPruu, B KOTOPOM:

BBOJAT TOIUIHMBO, Oy U MUPKYJHPYIOMYIO TEKYUYIO CpEly B KaMepy CropaHus;

CXHTraloT TOIUIMBO B KaMepe cropanus, obecrednBasi IOTOK IPOAYKTOB TOPEHHS,
colepKaiui MUPKYJIHPYIOUIYIO TEKYUYYIO CPEly M TBEpJAble YACTHIIBI H NPOXOASIIUHI C
onpenieicHHOH CKOPOCTBIO; H

OCYIIECTBJIAIOT pACUHIHPEHHE MOTOKA NPOAYKTOB rOPEHHs B TypOHUHE,
coaepxaulei rpynny TypOHHHBIX JJONAaTOK, obecneyuBas BoIpabOTKY 3HEPTHH H
HOJIydeHHE BHIXOJHOIrO NMOTOKA TYpOUHBI, IpH 3TOM TypOuHa paboTaeT Tak, 4YTo

TYPOHHHBIE JIONATKH BPAIAIOTCA CO CKOPOCTHIO, MeHb1IeH npubauszutensHo 500

MuIb/4ac.
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47. Cnoco6 1o . 46, KOTOPOM NPONYCKalOT BEIXOAHOH NOTOK TypOHHBI Yepes
GUIBTpP, BHIIOIHEHHBIH TaK, YTOOHBI yAansiTh B OCHOBHOM BCE TBEP/BIE YaCTHIIBI,
COJIepXKaIlUecs B BBIXOJHOM IIOTOKE TYpOHHBI, H GOPMHPOBATh OTQHILTPOBAHHBIH

BBIXOIHOM MOTOK TypOHHBI.

48. Croco6 no n. 47, B KOTOpOM:
IPOIYCKAIOT OTGUILTPOBAHHBIH BEIXOAHOH NMOTOK TYpPOHHEI Yepes
Tenn000MEHHHUK, o0ecrneynBas OXJIaXJACHHbIN BBIXOJJHOH NOTOK TYpOHHHI;

06pabaThIBalOT OXJIAXAEHHBIH BHIXOJHOH NOTOK TYPOHMHEI C OTBEAEHHEM OJIHOTO
MJIM HECKOJBKHX KOMIIOHEHTOB BBIXOJHOTO IOTOKA TypOHHEI; H
nponyckawT o6paboTaHHBIN BHIXOQHOH IMOTOK TYpPOHMHEI 0OpaTHO uepes

TEIIO0OMEHHHUK ¢ 00eCIIEYeHNEM IOTOKA HarpeToﬁ pCIIPIKJIPIPOBaHHOi;I

HHUPKYJIHPYIOLIEH TeKy4eHd cpeasl.

49. Cnoco6 mo 1. 48, B KOTOPOM HanpasIsAIOT 10 MEHBIIEH MEPE YacTh IMOTOKA

HarpeTol pelMKIMPOBAaHHON UPKYJIHpYIonel TeKydel cpenbl B KaMepy CropaHus.

50. Crioco6 mo 1. 48, B KOTOpOM HANpaBJAIOT 110 MEHBLIEH Mepe YacTh MOTOKA

HarpeToi pelUKIHPOBAaHHOM MUPKYIUpPYIOLmeil TeKydeit cpeisl B TypOHHY.

51. Cnoco6 mo 1. 48, B KOTOPOM HAampapifIOT 110 MEHbIIEH Mepe YacTh MOTOKA
HarpeToi pelUKINPOBAHHOM HUPKYIUPYIOEeH TeKy4ueH cpeasl B OJIOK OYHMINAIOLIETO
Marepuaa, B KOTOpOM MOTOK HarpeTod pelHKINPOBAaHHOH LIMPKYJIHPYIOUEH TEKyYen
CpeABl COEAMHAETCS C OYHINAIOIUM MaTepHanoM, GopMUpys HOTOK OYHINAKOIIETO
MaTepHaia, B KOTOPOM OYHMILAIOUINi MaTepHall CKOHQUIypHPOBaH TaK, YTOOBI

yYAauasaTh OTIIOXECHHSA HA Typ6PIHHBIX JjormaTtkKax, oﬁpasoBaanecx H3-3a COACPKAHHUA

TBEPABIX YAaCTHIl, NIPHCYTCTBYIOIIHUX B MOTOKE IMPOAYKTOB ITOPECHUS.

52. Crmoco6 no . 51, B KOTOPOM NOTOK OYHILAIOLIEr0 MaTepHana BBOJAAT

HENOCPENCTBEHHO B TYpOUHY.



10

15

20

25

30

- 69 -

53. Cnoco6 mo 1. 51, B KOTOPpOM NOTOK OYHINAIOLIET0 MaTepuana COCAHHAETCA C
IIOTOKOM IIPOAYKTOB ropeHus, GopMupys 0O0bEeIHHEHHBIH TOTOK NPOAYKTOB rOPEHHS

M OYHIIAIOLIEro MaTepHaia, HallpaBiseMBblil B TypOHHY.

54. Cnioco6 mo 1. 46, B KOTOpOM HHPKYJIHUPYIOIIasl TeKydas cpela COAEPKUT

CO,.

55. Cnioco6 mo 1. 54, B xotopom CO;, obecnieynBaeTcs B CBEPXKPHTHYECKOM

COCTOSHHH.

56. Cnocob 1o 1. 46, B KOTOPOM OOBEAUHSIOT OTGHIBTPOBAHHBIH BEIXOJAHOM
HOTOK TYPOHHEI C CHIIYYHUM TBEPJBIM TOIJIHBOM ¢ (popMHPOBaHHEM N00ABOYHOTO

TOIIJIMBA B BUJI€ CYCNICH3HUH;

BBOJAT N00OAaBOYHOE TOILIMBO B KaMepy CropaHus.

57. Criocob6 mo n. 48, B KOTOPOM HCIONB3YIOT 110 MEHBIIEH Mepe YacTh

PENHMKJINPOBAHHOM UPKYJIHpYIOIeH Tekydyeil cpe/ibl B KaueCTBE TPAHCIIHPAIHOHHOM

TEeKy4eH cpensl.

58. Cnnoco6 no 1. 57, B KOTOPOM HCIIOJIb30BaHHE PELUKIMPOBAHHOM
IHPKYJHPYIOUIEH TeKy4ei cpe/lbl B KayeCTBE TPAHCIHPALHOHHON TEKY4eH Cpe/ibl
BKJIIOYAET MPOCaYHBaHHe TPAHCIHPANMOHHON TeKy4el cpelbl K BHEIIHEH

HOBEPXHOCTH Typ6I/IHHBIX JJOIIATOK.

59. Cnoco6 mo 1. 58, B KOTOpOM NMpocayrBaHHE TPAHCIHPALHOHHOM TEKydeH
cpelbl K BHEIIHEH MOBEPXHOCTH TYPOHHHBIX JIONATOK BKJIIOYAET NPOCAYHBAHHE

TPaHCIHPAIHOHHOM TeKydel cpeabl CKBO3b OPHCTHIM ClIEYEHHBIA MaTepHal.

60. Cuctema BbIpabOTKH 3HEPTHH, BKJIIOYAKOMag:
KaMepy CropaHus, BHITOJHEHHYIO TaK, YTOOBI IPUHUMATh TOMIHBO, O2 u
UUPKYJHPYIOUYIO TEKY4YYyIO Cpelly, H HMEIOIYIO 110 MEHbIIEH Mepe OJTHY CTYHEHb

rop€Husa, Ha KOTOpOﬁ COKMIraeTcs TOIIHMBO H obecreuynBaeTcss MOTOK MNPpOAYKTOB
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rOpeHHsi, COJEPXKauuil IUPKYIHPYIOUTYIO TEKYYYIO CPENYy K HEKOTOPOE KOJIHYECTBO

TBCPABIX YaCTHIL;

TypOHHY, COOOLIAIOIIYIOCS C KaMepoif CrOpaHHs B HMEIOIYIO BXOIHYIO YacTh,
CJIy>Kamylo JiJIs IpHeMa MOTOKa IPOJYKTOB TOPEHHS, H BRIXOJHYIO 4acThb, CIYXallylo
JUIS BBIIYCKa BBIXOJHOTO MOTOKA TYPOHHBI, @ TaKXKe rpynimy TYpOHMHHBIX JIOMATOK
pa3MepoM, JOCTATOYHBIM Ul TOrO, YToObl TypOuHa paboTana npu CKOpOCTH JIONATOK,

MeHbIneil npubnusutensHo 500 Munw/49ac; u
GuIbTpP, COOOMANONMMIACS ¢ BEIXOQHOM YacThiO TYpOHHBI M BHIIIOJHEHHBIH Tak,

9TOOB! BEIAABATh OTQHIHTPOBAHHEIH BEIXOJHOH MOTOK TYpOHHEL.

61. Cuctema mo 1. 60, BKiIoYaomas TeINIOOOMEHHHK, coobmalomuiics ¢

(GMILTPOM U BHINOJHEHHBIH TaK, YTOObI HPHHUMATH OT(GHIFTPOBAHHBIA BBIXOJHOM

MOTOK TYpOHHBI.

62. CucreMa no 1. 61, sximoyaromas 6JIOK O4YHINAIOMIEr0 MaTepuana,
COOBMAIOMMIACS ¢ TENI00OMEHHUKOM H BHIIIOJHEHHBIH TakK, YTOOb 00BEAUHATE
OYHINAIOMIKI MaTepHall C IOTOKOM TeKydel Cpellbl, MOCTYMAIOIUM H3

TEIIOOOMEHHHKA, POPMHPYS MOTOK OYHIIAIOIEr0 MaTepHaa.

63. Cucrema 1o 1. 62, BKJIIOYAIONas CMECUTEJILHBIN [IEPEKIIOYaTENb MOTOKA,
BBIIMOJIHEHHBIH TaK, 4TOOBI 0OBEIHMHATH TOTOK OYHINAIOMEr0 MaTepruana ¢ MOTOKOM
HPOAYKTOB ropenus, GopMupys o6beIUHEHHBINH MOTOK MPOAYKTOB FOPEHHS H

OYHINAOMIEro MaTepualia, ¥ HalIpaBJIATh 00beITHHEHHBIN ITOTOK IpOAYKTOB T'OPEHHS H

OYyHIaIEero MaTepruaja B Typ6HHy

64. Cuctema no 1. 60, B KOTOpO# JIonaTKy BKJIIOYAIOT MOPHCTHIA CIEYEHHBIN
MaTepHall, CKOMIOHOBaHHBIH TakK, YTOOB HAallpaBJIATh TPAHCIHPAIHOHHYIO TEKYUYIO

cpeay K BHECIIHEH IIOBEPXHOCTH JIOIIATOK.

65. CucteMma 110 1. 64, B KOTOPO# NOPUCTHIH CrIEYCHHBIH MaTepuan GOpMUPYET

BCIO BHEIIHIOIO TOBEPXHOCTh TYpPOHHHBIX JIOMATOK.
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66. Cucrema 1o 1. 64, B KOTOpO# TypOHUHA COAEPKHT POTOP, BKIIOYAIOIIHH
IIOPHCTHIH CIIEYeHHBIH MaTepral, CKOMIOHOBaHHBIH TaK, YTOOBI HANPaBIATh

TPaHCIIHPALMOHHYIO TEKY4YIO Cpeay K BHEIIHEH IMOBEPXHOCTH pPOTOPA.
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PacuerHasi TPaeKTOPHS II1aK0BOH 4acTHLB! pasMepoM 100 MkM NpH €€ Ha4aNBHOH CKOPOCTH
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