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PCT/EP2017/055072 F23G 5/00; F26B 21/02; F26B 23/00;
F23G 5/04; F23G 5/46; F23J 15/02
YcrpoiicTBO H c110co0 HenmpepbIBHON CYIMIKH ChIMYYHX NPOAYKTOB, B YACTHOCTH,

ApeBeCcHOil Lenbl H/UJIH APEBECHOI0 BOJIOKHA, BKINYAKOIIHE TeNnJ1000MeHHUK

Hacrositnee n3o0peTeHre OTHOCUTCS K YCTPOMCTBY M CrOCOOY HENMpPEPBIBHOW CYIIKH
CBHIMYYHMX MPOAYKTOB, B YaCTHOCTH JPEBECHBIX BOJOKOH W/WJIM IPEBECHOW IIEMbl, B CYLIUJIKE,
I7€ CYLIWJIbHbIE Iapbl HAMpPaBJIAIOT B KOHTYpP CYLIWJIKH, B KOTOPOM CYILIWJIbHBIE Taphbl
MOJIBEPTAIOT HEMPSIMOMY HArpeBy B TETIOOOMEHHHUKE U CHOBA HAIPABJISIOT B CYIIUJIKY.

U3roroBieHne MIUT U3 JPEBECHBIX MATEPHAJIOB B OOIIEM OCHOBAHO HA NMPECCOBAHUHU
HapyOJIeHHBIX (DPAarMEeHTOB IPEBECHHBI, B YACTHOCTH APEBECHBIX BOJIOKOH W/WJIHM APEBECHOMU
menbl. Hanmpumep, apeBECHOCTpPY)KE€UHAsl IIMTa COCTOMT M3 MEJKHX JPEBECHBIX CTPYIKEK
Pa3IUYHON TOJIIUHBI, KOTOPBIE CIPECCOBBIBAIOT CO CBSI3YIOIIUM U TOJA JEHCTBHEM BBICOKOTO
JAaBJIEHUS, C TIOJIyY€HUEM TUTUTHL J{peBECHOBOJOKHUCTBIE TINTHI U3TOTABIUBAIOT U3 APEBECHOTO
BOJIOKHA C JTOTIOJTHUTEJIbHBIM CBSI3BIBAIOIIUM areHTOM MU Oe3 Hero.

Ilepen mpeccoBaHWeM B BUAE IUIUT HApPYOJEHHYIO IPEBECHYIO INENy HEOOXOTUMO
BbICYyIIHTh. OOBIMHO CYIIKY OCYIIECTBJISIIOT B TaK Ha3bIBAEMbIX OapabOaHHBIX CYILIMIKAX, B
KOTOPBIX BBICYLINBAE€Mbl€ MPOAYKTHI, COOTBETCTBEHHO, ChIy4YHe MPOAYKTHI MEPEMELIAIOT B
HarpeTol, Bpamlaromelics Tpybe. B mporecce Cymku, MOMHMO BOISHOTO Mapa U3 APEBECHHBI
TaKKe BBICBOOOXKAAIOTCSI ra3000pa3Hble BEIIECTBA, KOTOPBIE HENb3SI BBIAEISATH B OKPY KAIOIIYIO
cpeny, TaKk KaK OHU CUMTAIOTCS 3arpsA3HSIOIMUMU BelnecTBamu. Kpome TOro, CyluiabHble mapbl
3arpsi3HEHbl MEJKOAUCHEPCHBIMU YacTUliaMu. [0 3TUM nmpuymHaM CyHIMiIbHBbIE Napbl AOJDKHbI
ObITh OUHINEHBI TIepel BBIOPOCOM HMX B OKpyXkawowmyw cpeay. OObIMHO 3TOrO JOCTHTArOT
MOCPENCTBOM yAAJNEHUsT MbUIH, (UIBTPALMH W/WIKW CKUTAHUS B TOpesike Cymwikd. J{s
CHWKEHHUsI 3aTpaT Ha 3Ty 00pabOTKy CYIWIWJIbHBIX TA30B W, B YAaCTHOCTH, Ui CHUKEHHSI
JOTOJHUTENBHO TpeOyeMoro sHepromnoTpedIeHuss MNPeIJIOKEHbl pPa3IMYHble CIOCOOBI U
yCTPOUCTBA, KOTOpBIE 0OecneunBaroT 0oee SKOHOMUYHBIN CIIOCO0, MOCPEICTBOM HAIPaBJIEHUS
CYLIWJIbHBIX TA30B B KOHTYP M X HEMPSIMOTO HArPEBa C MOMOIIBIO TOPEIIKH.

Hanpumep, B eBponeiickoil nateHTHOM 3asiBke EP 0459603 onucaHa cynika IpeBEeCHBIX
BOJIOKOH B OapaOaHHON CymujKe, MPU KOTOPOH CYIIWUJIbHBIE MAPBI, BBIXOMSAIIUE U3 CYLIWIKH,
HATPABJISIIOT OOPAaTHO B KOHTYP CYIIMJIKHM M TOJBEPTalOT HEMPsIMOMY HArpeBy C MOMOIIBIO
HarpeBaloOIIero rasa, MPOU3BOJUMOIO TOPENKOW, N0 TeX IOp, IMOKa OHM HE AOCTUTHYT
TeMIIepaTyp, HEOOXOMUMBIX JJISI CYIIKH IPEBECHOMN IIenbl. YacTh CYIIMUIBHOTO Mapa yOAISIOT U3
3TOTO KOHTYpa, ¥ HANPABIISIIOT B Kamepy cropanus. OTpaboTaHHbIE Ta3bl H3 KaMepbl CTOPaHUS,
KOTOpBIE HWCIOJNB3YIOT I HAarpeBa CYIIWIBHBIX Ta30B Yepe3 TEeMIOOOMEHHHK, OUYMIIAI0T

(GUIBTPOM, MEpen UX BBITYCKOM B OKPYIKAIOIIYIO CPELy.



B espomeiickoii marenTHoW 3asBke EP 0457203 Ttakke ommcaH crmoco® CyIIKH, B
YaCTHOCTHU, APEBECHOU LIEMNbl, B KOTOPOM CYIIMJIbHBIE Ia3bl IOABEPTatOT HENPSIMOMY HAarpeBy ¢
MOMOIIBIO TEIUVIOOOMEHHHKA W B KOTOPOM TEIUIOOOMEHHUK IHTAKOT OTXOASIIUMH Ta3aMu
KaMepbl cropaHus. YacTp CyIIMJIBHBIX NAapPOB HEMPEPBIBHO YAAJSIOT U3 CYLIWJIKU U MOAAIOT B
KOHJIEHCATOp, B KOTOPOM KOHAECHCUPYIOT COAEPKALLYHOCsA BJIary, U HEKOHIEHCUPYEMBIE Ia3bl
MOJAIOT B KAYECTBE BO3/lyXa JJIs1 TOPEHUS B KAMEPY CrOPaHUs.

[Ipu MCMOMB30BAHUU 3THUX CIOCOOOB TEMIIEPATYypy B Kamepe CropaHusi HeEOOXOTUMO
NOJ/IEP’KUBATh JOCTATOYHO BBICOKOW, YTOOBI 0O0ECMEUNTh CXKUTaHHE BCEX 3arpsi3HSIOLINX
BEINECTB. Takue BBICOKHE TEMIEpPATypPhl CO3AI0T HAMPSDKEHUE Ha SJIEMEHTaX TEIIOOOMEHHUKA,
YTO COKpamaer Cpok ero cinyxObl [lo 3Toll mpudrHe B €BPOMEHCKON MATEHTHOW 3asiBKe
EP 0714006 mpenmararoT crnocod CyIIKH, B KOTOPOM TMeped MePBbIM TErIO0OMEHHUKOM
pacronararoT BTOPOH TEIUIOOOMEHHHK C LEeJIbI0 YMEHBIIEHUs TEIUIOBOH nedopmanun
MaTepuana.

B mpomecce cymku B KOHTYpe IOCTOSHHO 0Opa3yrOTCs HOBBIE Mapbl, KOTOpBIE
3arpsI3HEHBbl 3arpsA3HAOIMUMU BelnecTBaMu. [10oTOMy HUpKyJIupyrOmue CYLIHUJIBHBIE Mapbl
HEOOXOIMMO HENPEPhIBHO YAAJIATH ISl TOCTHKEHHUST MAaCCOBOTO OajaHca. ITO OCYLIECTBISOT,
HampuMep, IyTeM YyAaJleHus 4YacTH CYLIWIbHBIX IApPOB HI)KE WM Bbllle IO MOTOKY OT
TEINIOOOMEHHUKA M HAINpaBlIeHWs 3TOH YaCTH B KAauecTBE BO3JyXa Ui TOPEHUS B KaMepy
cropanusi. [l peryaupoBaHMs pacxoja B eBponenckod nareHTHoW 3asske EP 0714006
MIPENIIOKEH, HAPUMED, KJIamaH.

B mexnyHaponHo# natenTHoH 3asBke WO 2009/087108 onmcansl criocod U yCTPOHCTBO
IUIl HETIPEePBIBHOW CYIIKH ChIMYyYHUX MPOAYKTOB, B YAaCTHOCTH, JAPEBECHBIX BOJOKOH W/WIN
IPEBECHOM WLIeNbl B CyLIMJIKE, KOTOPYIO HarpeBarOT HENPSMbIM IMyTeM OTXOMALIMMHU Ia3aMu
TOPEJIKH, TIPH 3TOM CYIIUJIbHBIE MApbl, 00Pa3yIOUIHECs B CYLIMIIKE, HATPABIISIOT U HATPEBAIOT I10
MEHbLIEH Mepe B OAHOM TEIIOOOMEHHHMKE, HAarpeBacMOM OTXOISIIUMH ra3amu ropenku. I1o
MEHBIIENH Mepe 4YacTh CYLIWJIbHBIX NMApOB OTBOAAT AJIA MOABEAEHUs B TOPENKY, NPUYEM 3TOT
YaCTUYHBIN MOTOK K TOPEJIKE HAMPABISAIOT C MOMOLIBIO IO MEHbIIEH Mepe OJHOIO MOCTOSHHOIO
BEHTUJIATOPA JJIs1 YaCTH MAPOB.

IIpobnema W3BECTHBIX CIMOCOOOB  3aKIIOYAETC B TOM, YTO JHEPrEeTHUECKas
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3¢ (EeKTUBHOCTD U3BECTHBIX CITOCOOOB JOCTATOYHO OrpaHn4eHa. [103ToMy 1uist yIOBIETBOPEHUS

SHEPreTUIECKUX MOTpeOHOCTEl mpouecca CyIKU HeoOX0IuMO O0NIbILIOE KOJMUECTBO TOIUIUBA.
Oty 3amady pelaroT C MOMOMIBIO YCTPONCTBA U CHOCO0a, OMMCAHHBIX B HE3aBUCHMBIX

nyHKTax Qopmynbl  u3oOpereHus. llpeamouTuTenpHble  BOIUIOINEHHS]  OCYINECTBIICHHS



yCTPOMCTBA TO HM300PETEHUIO U, COOTBETCTBEHHO, CIOCO0a MO HM300PETeHHI0 OIMHCAHBI B
3aBHCHUMBIX IyHKTaX (OPMYJIbl U300peTeHHUs.

N300peTeHne OTHOCUTCS K YCTPOWCTBY MJISI CYLIKM CBIMYYHMX NPOAYKTOB, B YACTHOCTU
APEBECHBIX BOJOKOH W/MIIM APEBECHOH IIENbl, C TIOMOIIBIO CYLIMJIKH, B YaCTHOCTH, OapabaHHOI
CYIIWJIKH, Yepe3 KOTOPYIO Mapora3oByI CMeCh (CYIIMIbHBIE Mapbl) MPOMYCKAOT B CYLIMIIbHbIA
KOHTYP. YCTPOMCTBO TaK)X€ COAEPIKHUT 110 MEHbLIEH Mepe OUH TEeINIOOOMEHHHUK AJIST HETIPSIMOTO
HarpeBa napora3oBOi CMECH U MO MEHbLIEH Mepe OAUH reHepartop ropsuero rasa. [lo menben
Mepe OAMH T'eHePaTop TOpsSYero rasa BbIPadATHIBAET OTXOISINME Ta3bl, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbl JJIs1 HEMpPsIMOTO HarpeBa Mapora3oBOM CMeCH IO MEHbIIell Mepe uepe3 OAuH
TeriooOMeHHuK. Kpome Toro, mpeaycMoTpeH o MeHbLIeH Mepe OIUH OTBOJHOW TPyOOIPOBOL
K TI0 MEHBIIEH Mepe OIHOMY Ie€HEepaTopy ropsYero rasa BbILIE O MOTOKY, HIJKE IO MOTOKY
W/WIIM BHYTPU IO MEHbBINEH Mepe OJHOro TEIUIOOOMEHHMKA JJISi YaCTH TMOTOKAa CYIIMIIBHBIX
NapoB, a s OCTaJbHOM 4YacTH CYLIMJIBHBIX MapoB INPEAyCMOTPEH IO MEHblIed Mepe OuH
TpyOONPOBOA K CYIIHUIIKE.

VY CTpOHCTBO MO M300PETEHUI0 OTJIMYAETCSl TEM, YTO MPEAYCMOTPEH MO MEHbINEH Mepe
OauH (UIBTP IUISI OYMCTKH OTXOMALIMX Ta30B, BbIPA0ATHIBAEMBIX 0 MEHbBIIEH Mepe OJHUM
TeHEepPaTOpPOM ropsidero rasa, B YaCTHOCTH, 3JIEKTPOCTATUYECKUM OCaaAUTeNb, MPEANOYTUTEIBHO
3JIEKTPOCTATUYECKUN OCAUTENb CYXOro THUIA, U HUXKE MO MOTOKY OT YKa3aHHOTIO MO MEHbIIEH
Mepe OJHOro (UiIbTpa MPENyCMOTPEH MO MEHbIIeH Mepe OIUH TEIIOOOMEHHHK, B KOTOPOM
OCYILECTBJSIFOT HEMPSIMOM HAarpeB ra3oB, UCIOJb3YEMBIX B Ka4eCTBE MUTAKOLIETO BO3AyXa AJis
YKa3aHHOT'O IO MEHbLIEH Mepe OJHOro reHepaTropa ropsyero rasa, npudeM yKa3aHHbBIH 110
MEHbLIeH Mepe OIMH TeIIOOOMEHHHK HarpeBalT OTXOMSIIIMMH Ta3aMd 1O MeEHbIIEH Mepe
OIHOTO TE€HepaTopa ropsvero rasa. YKas3aHHbIH MUTAOLIUMNA BO3AYX MOXKHO HCIOJb30BaTh B
Ka4deCcTBe BO3yXa Ul FTOPEHUs, OXJIAKAAIOIIEro BO3AyXa, B Cllyuae MHOTOTOIUIMBHOMN TOPENKH,
OXJIAKJIAIOLIEr0 BO3AyXa sl MyQess, BTOPUYHOTO BO3AyXa, TPETUYHOIO BO3AyXa MU
PELMPKYJISILIMOHHOTO BO3/lyXa BHYTPU YKa3aHHOTO MO MeEHbIIeH Mepe OAHOro reHeparopa
ropsiuero rasa.

B comocTaBUMBIX YCTPOHCTBAX M3BECTHOTO YPOBHS TEXHHUKH OTXOZSINHE Tas3bl,
oOpasyromuecsi B pe3yjbraTe padOThl T'€HEPAaTOPOB TOPSYEro Tras3a, TAKHX Kak, Hampumep,
MHOTOTOIUTMBHBIE TOPEJIKH, BBITYCKAIOT B OKPY KAFOIINH BO3IyX 0€3 KaKoro-ando TeriooOMeHa.
CooTBercTBEHHO, OOJBIIOE KOJWYECTBO TEIJIOBOM 3HEPTUH, BCE e€Ile COIeplKallelcs B
OTXOMSIIUX ra3ax, He PELUPKYJIHPYIOT, U MO3TOMY OHO HE MOXET OBbITh HCHOJB30BAHO MAJIS

3HepreTquc1<oiﬁ OINITUMH3AIIUHU CHOCO6OB, OCYHMECTBIACMBIX C MOMOIIBHO COOTBETCTBYHOIINX



ycrpoiictB. Takum 006pa3oMm, yCTPOMCTBO MO M300PETEHHIO MO3BOJISIET 3(PPEKTUBHO MOBBICUTH
OOIIMi TETUIOBOM M SHEPTreTHUECKHI BBIXOJ OCYLIECTBIISIEMOT0 CrIocoba CYIIKH.

bnarogapst Tomy ¢akry, 4TO, HaMpUMEpP, BO3AYX JJI TOPEHHs IJIsl MO0 MEHbIIeH Mepe
OHOTO TeHepaTopa Tropsvero rasa MPEeIBaPUTE]bHO HATPEBAIOT, MOBBIMAKT KO3 PHUIIHEHT
NOJIE3HOTO AEWCTBUS MO MEHbIIEeH Mepe OIHOro reHeparopa ropsiiero rasa. Ilocpencrsom
UCTIOJIb30BAHMsI MPEBAPUTENIbHO HATrPEeTOr0 BO3AyXa BHYTPU IO MEHBIIEH Mepe OIHOTrO
reHepaTopa ropsiyero rasa Takke JOCTUrarT 3(pdekTHBHOro noaasseHust 00Opa3OBaHMs OKCHIIOB
a3ora.

Hanpumep, Bech BO3yX JJisi TOPEHUS UJIH YaCTh BO3IyXa JIJIsl TOPEHMsI, TIOAaBAeMOro 10
MEHbBIIe Mepe B OJMH TIE€HEPaTOp TOpsSYero ra3a, MOXKHO TNpPEABAPUTEIPHO HArpeBaTh B
COOTBETCTBHUH C H300PETEHHEM.

[IpenmoytuTebHO BO3AYX JMJIi TOPEHHsS TPEACTABISET COOOW CBEXKUN BO3OYX U3
OKpY’Karomeld cpenbl, Ta3bl OT MPOU3BOJICTBEHHBIX MPOLECCOB, TaKWE Kak, HampHuMep,
OTXOJSAIINE Ta3bl MPEecca, OTXONSIIUE Ta3bl MHJIbI, OTXOISIINE ra3bl JIMHUU TECKOCTPYHHOM
00paOOTKH W/WTH OTXOSIINE ra3bl JIMHUY MPOU3BOACTBA KJiesi, MJIH OOOTAIleHHbIH KUCIOPOIOM
BO3JIYX.

C nmpyroii CTOpOHBI, TEIJIOOOMEHHUK YCTAHABJIMBAIOT MOCTE (UIbTpAa WM HUXKE I10
IIOTOKY OT Hero. bnaromaps TakoMy pacrHoJOXEHUIO TeIIOOOMEHHUKA, OH HE OKa3bIBAeT
OTPULATEIILHOTO BO3AEHCTBHS Ha (DYHKIHMOHHPOBaHHE (UIBTPA, C APYrod CTOPOHBI, BHYTPH
TEINIOOOMEHHUKA HCIIONB3YIOT YK€ TPEABAPUTEIbHO (DUIBTPOBAHHBIE OTXOMSLINE Ta3bl.
ITosToMy 3arpsi3HeHHsI TEINIOOOMEHHUKA MOXHO M30eXKaTh U TeMJI0OOOMEHHHK MOXKET paboTaThb
Oe3 Hapywenuit. HaOmonaercs MmeHbmuii u3HOC 00OpynoBaHHMs WM TpeOyeTrcs MeHbIIe
TEXHUYECKOTO OOCITyKIUBAHHUSI.

B mpennoyTuTeIbHOM BOIUIOIIEHUN TEMJIOOOMEHHUK PEryJIHPYIOT TaKuM 00pa3oM, 4TO
CoJlepIKalIMecss B OTXOMSIIUX ra3ax BOJSHbIE Mapbl HE KOHIECHCUPYIOTCS. PaboTy HUXe TOUYKH
POCHI Mapa MOXKHO PeryJIUPOBaTh aBTOMATUYECKH.

B npeanoyTuTeNnsHOM BOIUIOUIEHHH HIDKE MO TOTOKY OT BBIIIEYKAa3aHHOTO (GHibTpa
pacrojiaral0T BEHTWISATOP ISl OTXOASIIMUX Ta30B, 4YTOOBI BCAChIBATH OTXOMSINUE Tas3bl,
o0pa3oBaHHBIE YKAa3aHHBIM IO MEHBIIEH Mepe OIHUM TIE€HEPaTOPOM TrOpsYero rasa, depes
yKa3aHHbBIN QHIBTP.

Hakonern, ykasaHHbIE OTXOZSIIHE T'a3bl MOTYT OBITH OTBEIAEHBI B OKPYKAIOIIYIO CPERy
gepe3 IbIMOXON.

B cooTBeTrcTBUM C MPEANOYTHTEIHHBIM BOILIOIIEHUEM, YCTPOHCTBO MO HU300PETEHUIO

OTIINYACTCA TEM, YTO MMPEAYCMOTPEH 10 MEHBIIeHN MEPE€ OAMH HNUKJIOH IJISI TOPsAYCro ra3a MEXKay



O MEHbIIEH Mepe OIHHUM TE€HEpPaTOPOM TIopsiYero ra3a M IO MEHbIIeH Mepe OIHHUM
TEINIOOOMEHHUKOM, TaK YTO OTXOJSINNE ra3bl, BbIpadaThIBa€Mble YKa3aHHBIM IO MEHBIIEH Mepe
OJTHIM T'€HEepaTopOM TOpsvero rasa, MpoXOonAT depe3 MO MEHbIIeH Mepe OAHY 4acTh Ia30BOTO
ILIUKJIOHA.

C moMOIIBIO LMKJIOHA JAJIsI TOPSYero rasa BOSMOXKHO 3((EeKTUBHO ynansTh TBEpIbIE
qacTul u3 orxozsuero rasa. COOTBETCTBEHHO, OCAXKAEHUE YKAa3aHHBIX TBEPAbIX YaCTHULL,
COAEPIKALIMXCS B OTXOMALIMX ra3ax, T.€. JAbIMOBBIX ra3axX, B pPAacIHOJIOKEHHOM jaliee
TEII00OMEHHUKE MOXKET ObITh 3¢ ¢dekTuBHO noxasiaeHo. ClienoBaTeNbHO, CHUXKAETCS U3HOC U
TpeOyeTcst MeHbIIEH TEXHHUECKOro oOcykuBaHus yctporcTBa. COOTBETCTBEHHO, YCTPOHCTBO
COTJIaCHO M300peTeHnI0 nuMeer Oosiee MTUTENbHBIA Cpok ciykObl. Kpome Toro, koadduumeHt
NOJIE3HOTO NEHCTBUS TEINIOOOMEHHHKA MOKHO TOAJEP’KUBATh HA BBICOKOM YPOBHE, UTO JAeT
BO3MOXKHOCTh ~ VJIYUILIHTH OOINYIO pEKYNepaluio TeIJIoBOW »JHepruu. Takum obpasom,
YCTPOHCTBO B COOTBETCTBHH C M300PETEHUEM MPEBOCXOAUT M3BECTHBIC M3 MPEALIECTBYIOIIErO
YPOBHA TEXHHKH YCTPOIHCTBA, Tak Kak B IeJOM oOecneunBaer Jy4dmyr 3¢¢GeKTHBHOCTD
UCTIOJIb30BAHMSI 3JIEKTPOIHEPTHUH.

B KOHKpETHOM BOIUIOLIEHMH LMKJIOH Ul rOps4ero rasa paboTaer mpHu Temmeparypax
HIDKE TeMIIepaTyphl crekaHus 30Jbl. COOTBETCTBEHHO, OYUCTKA OTXOISIIUX ra30B OT TBEPIBIX
yacTull siBisieTcst Hanoonee ¢ dexTuBHON. Kpome TOro, aare3uss TBEpAbIX YACTHII, TAKUX Kak,
HanpuMep, KOIMOTh WK caxa, MOXKeT ObITh 3((HEKTUBHO MOJABIICHA.

[IpennoyTUTeNbHO LMKIOH Uil TOPSYero ra3a CHa0)KeH HempepbIBHO paboTarornei
CHUCTEMOI1 OTBEIICHHUS 30JIbl/CAXKH.

CornacHo pyromy MpearnoyYTHTEIbHOMY BOIUIOLIEHHIO, YCTPOWCTBO MO H300PETEHUIO
OTJIMYAETCS] TEM, YTO YKA3aHHBIM MO MEHbINEH Mepe ONHMH T'€HEpPaTop TOpsSYero ra3a BKIIOYAeT
[0 MEHbIIEW Mepe OIMUH TBEPAOTOILUIMBHBIA T€HEpaToOp rops4yero rasa. TBepAOTOIIMBHBIN
T€HEpaTop TOpsiYero ra3a IMO3BOJIIET CKUraTh TOPIOYMH OpPraHMYeCKHil marepuail B (opme
JTrOOBIX YaCTHUI, TAKUX KaK, HAPUMep, OOBEMHBIEC IPEBECHBIC MPOAYKTHI, IPEBECHBIE MPOIYKTHI
B BHJE YaCTHUI] WJH A€ IAPEBECHas MbUIb. B KauecTBe MPUMEPOB BO3MOXKHO HCIOJIB3YEMbBIX
TBEPAOTOIUTUBHBIX T€HEPATOPOB TOPSUEro Ia3a MOXKHO NMPHUBECTH KOJIOCHUKOBBIE T€HEPATOPHI
ropsiYero rasa, T€HepaTopbl IrOpsUYero rasa C IMCEBAOOKIKEHHBIM CIIOEM H/HIIM Te€HEepaTopbl
ropsi4ero rasa ¢ MEXaHMYECKOW CJIOE€BOM TONKOW, KOTOPBIE TAKXKE MOTYT NPHUCYTCTBOBATH B
coderaHnn. OOHAKO TaKX€ BO3MOJKHBI MHOTOTOIUIUBHBIE TOPENKH, W3BECTHBIE M3 YPOBHSA
TexHUKU. Ecim B yCTpPOWCTBE COrNIacHO HM300pETeHMI0 UMeeTcsi Oojiee ONHOrO TeHepaTopa

ropsi4ero rasa, NPeArOYTUTENIbHO MPUCYTCTBYIOT KaK TBEPAOTOIUIMBHBIA IE€HEPATOP TrOPsYero



rasa, Tak W MHOTrOTOIUIMBHAas ropenka. COOTBETCTBEHHO, YCTPOHCTBO sBIsieTCs HambOoiee
r'UOKUM T10 TOTUTUBY, HACKOJIBKO 3TO BO3MOXKHO, AJISl IOKPBITUS SHEPTeTUIECKUX MTOTPEOHOCTEH.

Hanuuue MHOrOTOIJIMBHON TOpENKH, HAmpuUMep, IO3BOJIAET CXKUIaThb HCKOMAEeMOe
TOIUIMBO, TaKOE€ KaK ra3 WM Jierkue (gpakumy He(TH, WIN NbUICBHIHBIE TBEPJble BEINECTBA,
TaKue Kak JpeBeCHas IblIb, KOTOPblE MOT'YT BO3HUKATh B KauecTBE MOOOYHOrO MPONYKTa B
npoLecce CYLIKH WIN NPU NOCIEAYIOIEM IPOU3BOACTBE APEBECHOCTPYKEUHBIX MUT. Tommmso
MO>KHO HCIOJIb30BaTh OTJENbHO HJIM B COUETAaHWUU C APYyruM ToriuBoM. Hampumep, MOKHO
UCTIOJIb30BaTh CMECh APEBECHOMN MbLIH M JIETKUX (PpaKiuii He(TH WM CMECh IPEBECHOW IMbLUTH U
rasa.

TBepnoTOIUIMBHBEI TeHEpaTop TIoOpsiuero Tra3a B COOTBETCTBUM C  HACTOSLIUM
M300peTEeHNEM IMO3BOJISIET CXKUraTh TBEPAbIE MATEPHAIbI, KOTOPBIE HE MOTYT OBITh COJKXKEHBI B
CHUCTEMax MHOTOTOIUIMBHBIX F'OpPEJIOK, KaK OMHUCaHO Bbile. [lo3ToMy BO3MOXKHA anbTepHATHBHAS
KOHLICTILIMSI SHEPTOCHAOKEHHs YCTPOMCTBA COMIACHO HacTosAleMy n3o0pereHno. C moMoIIbo
TBEPAOTOILUIMBHOIO M€HEPATOpa ropsuero rasa, Bce MaTepualbl, KOTOPbIE HEb3sl UCIOJIBb30BATh
IpU TONYYEHUH, HANpUMeEp, APEBECHOCTPYXKEUHBIX IUIUT, MOTYT OBITh YTHIM3UPOBAHBI C
BbIJIeJIeHHeM 3Hepruu. lIpumepamu Takux MaTepHasioB SIBISIOTCS, HampuUMep, KOpa, OTXOJBI
IPOM3BOJICTBA IPEBECHOCTPYKEUHBIX IUIUT, IPEBECHAS CTPY’KKA, YIIAKOBOYHBIN MaTepHua 1/ min
JPEBECHbIE OTXOABIL.

Kpome TOro, BO3MOXXHa TaKk)k€ COBMECTHas paboTa YKa3aHHOIO TBEPAOTOILIUBHOIO
reHepaTopa ropsvero rasa, napajienbHO WIM HE3aBUCUMO, C MHOTOTOIUIMBHON TOPENKOH, T.e.
TBEpAOTOIUIMBHBII ~ I€HEpaTop ropsdero rasa MoxeT padoTaTh OOHOBPEMEHHO C
MHOTOTOIUTMBHOM TOPENIKOM WM B KA4eCTBE €€ aJbTePHATHUBBL. JTO MO3BOJISIET OYEHb T'MOKO
peryJarpoBaTh YCTPOMCTBO B OTHOIIEHUH YHEpProcHa0keHusi. Takxke, €CU yCTPOUCTBO TpedyeT
ITUKOBOT'O KOJIMUECTBA TEIUIOBOW SHEPTMH, MHOTOTOIUIMBHAS TOPEJKa MOXKET CHOCOOCTBOBATH
00ECIeYeHNIO JOTOJIHUTEIBHOH U OBICTPO JOCTYNMHOW TEIUIOBOH SHEPrUU B JOMOJHEHUE K
TBEPAOTOILUIMBHOMY I'€HEpaTopy ropsiuero rasa.

B coorBercTBUM C€ ApYyrMM — IPEANOYTUTENBHBIM BOIUIOIIEHHWEM, YCTPOWCTBO B
COOTBETCTBHH C H300pETEHHEM OTIMYAETCS TEM, YTO IO MeEHbIIeH Mepe OIMH TeHEepaTop
ropsiuero rasa COJAEp>KUT MO MeHbIlel Mepe OAHY MHOTOTOIUIMBHYHO TOPENKY U MO MeHblel
Mepe OJMH TBEPAOTOIUIMBHBIN eHepaTop ropsiuero rasa, KOTopble pacroyioXKeHbl NapaljieNbHO,
IIpUYEM YyKa3aHHas [0 MEHblIeH Mepe OAHAa MHOTOTOIUIMBHAs TOpesKa COAEPXKHUT KaMmepy
cropanusi ¢ mydeneM, B KOTOPOM BOCIUIAMEHSIOT M CKMIAalOT CMECh TOIUIMBA/BO3MyXa IS
TOPEHUs], U TIOTOJIOK KaMepPbI CTOPaHUsl, BKIIOUYAKOLIUIL:

- 110 MEHbIIEH Mepe OIUH BXOJ IJIsl BO3AyXa JUIsi TOPEeHust B My elb,



- BHELIHee KOJNbLEBOE COIJIO, OoOpasymoollee BXOA MM OXJAXKIAOLIEro rasa,
OKpy:karo1ero Mmyden, u

- BHYTpPEHHEE KOJIbLIEBOE COIUIO, 00pasyrollee BXOA IS OXJAKAIOLIEro ra3a BHYTpPb
My densi, oOecreunBasi JAaMUHAPHBIN MOTOK OXJIAXKIAIOIIET0 ra3a BAOJIb Mydes.

OcoObIM PU3HAKOM, JIEXKALIUM B OCHOBE HACTOSLIETO H300PETEeHUs], SIBJISETCS TO, YTO I10
MEHbIIEHl Mepe yKa3aHHble BHYTPEHHEE U BHELIHEe KOJbLEBbIE COIUIA BBINOJHEHBl C
BO3MOXKHOCTBIO Pa3JeIbHOIO PEeryJMpOBaHus, U B yKa3aHHOE BHYTPEHHEE KOJIbLEBOE COILIO
noJar0T ras, BbIHyCKaeMbIﬁ 0 MEHbIIEN MEpE OIAHUM TBEPAOTOIUIMBHBIM TI'€CHEPATOPOM
ropsiYero rasa, ¢ BO3OYXOM OKpPYKarOLIeH CpeAbl WM Ta3oM, MOJYYEHHbIM B Pe3yJIbTaTe
BHCHIHHX IMPOU3BOACTBEHHBIX MPOUECCOB, TAKUM KaK OTXOAAIINE ra3dbl MpeCcCa, OTXOASANE ra3bl
IMUWJIbL, OTXOOAIIUE I'a3bl HGCKOCprfIHOfI JIAHUHA W/ WA OTXOAAIIUE Ta3bl JUHUN NIPOU3BOACTBA
KJIesl.

CornacHo 3TOMy IpUHIUNY, My(elb, B KOTOPOM BOCILIAMEHSIIOT CMECh TOTUIMBA/BO3/yXa
IUIl TOpEeHUs1 MOKHO 3((EeKTHBHO OXJakAaTh. biaromaps TOMy, 4TO BO3IYyX, MOCTYHArOIIUN
yepe3 BHYTPEHHEE KOJbLIEBOE COIUIO, MpPEANOYTUTENbHO HMEET 3HAUUTEIbHO MEHbLIee
coziep KaHue KHCIopoaa, 00pa3oBaHUE OKCHIOB a30Ta MOXKET ObITh CHI)KEHO.

3T10 NPEUMYILICCTBO TMMO3BOJIACT MPOBOAWUTL AOXUIAaHUE OTXOAALINX Ta30B, YTOOBI
CHU3UTH COACPIKAHUC OKCHIOA a30Ta; HAIPUMED, NOCTYINICHUEC MOYECBUHBI MOKET OBITh CHHYKEHO
WIN JaK€ UCKIJIIOYEHO U T.A., U 3TO NPUBOAUT K UCMOJIb30BAHUIO 3HAYUTEIBHO MEHEE CJIOXKHBIX
YCTPOMCTB, KOTOpBIE JIeT4Ye B SKCILTyaTaLlUu.

Kpome Toro, B mpeanouTUTENIbHOM BOIUIOLMIEHUH Ta3bl, UCNONb3yEMble A MOAAYH BO
BHYTPEHHEE KOJbLEBOE COIJIO MHOTOTOIUIMBHONM TOPENKH, KAK YKa3aHO BBIIIE, TAKXKE MOTYT
OBITH WCIOJIB30BAHBbI JJISi MONAa4YHd B MHOTOTOIIMBHYIO TOPEJKY 4Yepe3 BHEIIHEE KOJBbIEBOE
COILJIO.

YCTpOHCTBO MO M300PETEHHIO OTJIMYAETCS TeM, YTO B YKAa3aHHBIH 1O MEHbINEH Mepe
OJIMH Fe€HepaTop ropsiuero rasa MojarT ra3000pasHble MPOAYKTHI CrOPAHUsI, KOTOPBIE MOJYyHYar0T
HEMOCPEACTBCHHO K3 BHCIIHUX TEXHOJIIOTMYCCKHUX onepaum‘/'l, TaKHUE€ KaK OTXOIAIIHUE TIa3bl
npecca, OTXOAAIMUE ra3bl MUJIbL, OTXOAALIUEC Ta3bl HGCKOCprfIHOfI JIUHUA W/WIA OTXO s e
radpl JIMHUW MPOU3BOACTBA KIICH. Taxkue BHemIHHE ra3bl MOKHO HCIIOJNL30BaTh B KauecTBE
BO3JlyXa ISl TOPEHHsI, OXJIAKAAIOIIEr0 BO3AYXa, OXJIAXKAAIOLIEro Mydesb BO31yXa, IEPBUIHOTO
BO3AyXa, BTOPUYHOIO BO34yXa, TPETUYHOTO BO3AYyXa W/ WIH PEUUPKYJIALUOHHOIO BO34yXa B
YKa3aHHOM 11O MeHbIIEN MEPE OAHOM I'C€HEPATOPE ropAvcro rasa. Hpe):[nhoHTeano 3TH TI'a3bl

MPEeNABAPUTENIbHO HArpeBalOT MepeA MNOCTYIIEHHEM IO MEHbIIEH Mepe B OIUH TIeHEepaTop



rops9ero rasa, HarpuMep, ¢ MOMOIIBI0 YKa3aHHOTO BBIIIE TEMJIOOOMEHHHKA, [T JaJbHEHIIEero
MOBBIIIEHHSI YHEPreTH4eCKOl 3(h(PEeKTHUBHOCTH BCEH CHCTEMBI.

CoOTBETCTBEHHO, MOTYT OBITh CHH)KEHBI 001IHE€ BEIOPOCH! YCTPOIHCTBA, KOTOPbIE CBA3aHBI
C TpPOU3BOACTBOM JpeBECHbIX IIUT. Kpome TOro, BO3MOXKHO COKpAllleHHE HCTOYHUKOB
BBIOPOCOB, MOCKOJIBKY 3TH UCTOYHUKH YTHIIU3UPYIOT C BBIAEICHNEM TEIUIa BHYTPU IO MEHbIIEH
Mepe OJHOro TreHeparopa ropstuero rasa. [Io3ToMy BO3MOXHO Kak YMeEHbLIEHHE OOIIero
MacCOBOI'O TMOTOKa BBIOPOCOB, TaK M YMEHbLICHHE OOmero OOBEMHOIrO MOTOKa OTXOJISILIMX
razoB. OCOOEHHO MPEHMYLIECTBEHHBIM SIBJISIETCS MOBBbIIIEHHE 3(()EKTUBHOCTH TOCPEICTBOM
HCIIOJIb30BAHUs IPEABAPUTENBHO HAIPETOrO BO3yXa AJIsl TOPEHUS.

B eme oOgHOM mNpeaNnOYTUTENBHOM BOIUIOLIEHUH YCTPOMCTBO B COOTBETCTBUU C
HACTOSIIUM H300pETEHHEM OTIMYAETCS TEM, YTO YKAa3aHHBIH 110 MEHbLIEH Mepe OJJUH T'eHepaTop
ropsTYero rasa BKJIIOYAET TBEPAOTOILIUBHBINA MeHEPaTOp ropsuero ra3a, KOTOpbIi CHAOXarT o
OTBOHOMY TPYOONpPOBOAY YAaCTHUYHBIM IOTOKOM CYIIMJIBHBIX NApOB B KAU€CTBE BTOPUYHOTO
W/WITH TPETUYIHOTO Tas3a.

COOTBETCTBEHHO, ra3oBble CMECH W3 CYIIMJIKH MOTYT OBbITh HCIIOJIb30BAHBI B KaUECTBE
NEePBUYHOTO, BTOPUYHOTO W/WJIM TPETHYHOTO BO3/IyXa BHYTPH I'€HEpaTOpa ropsiuero rasa.

ITaporasosast cMeCb W3 CYLIUJIKA HMMEET IOHMKEHHYK) KOHLEHTPALUK KHUCIOPOAA.
CooTBercTBeHHO, >(P(PEKTHBHO CHIDKAETCS CKOPOCTh O0pa3oBaHMs OKCHIA a30Ta BHYTPH
TBEpAOTOILUIMBHOIO TeHeparopa ropsyero rasa. Kpome Toro, BO3AyX U3 CYLIMJIKH HMEET
TEMIIEPATypy, KOTOpas 3HAYUTENBbHO BBILIE, YEM TEMIEPaTypa BO3AyXa OKPY KAIOLIEH Cpembl.
DTO IOMOIHUTENBHO BIUSET HA BEPOSTHOCTb M CKOPOCTh PEAKLUH 00pa30BaHUs ra3000pa3HbIX
okcuaoB aszora. Kpome TOro, rassl MOXXHO MCIOJIb30BAaThb B KAa4yeCTBE OXJIAKAAKOLIUX Ta30B
TBEPAOTOIJIMBHOIO F€HEPATOPA rOPSIYEro rasa.

Kpome TOro, xonm4ecTBo H00aBISEMOrO CBEXKEro BO3JyXa KOTOPBIH OOBIMHO CHayasia
NpEABAPUTEIIPHO HArpeBalOT Mepen N00aBJICHHEM B TBEPAOTOIUIMBHBIN TEHEPATOpP TOPSUEro
rasa, MOXXHO yMeHbIINTb. COOTBETCTBEHHO, OOIIee SHepronorpediIeHrne yCTpPOHCTBA MOMKET
OBITH CHUYKEHO.

Kpowme Toro, cymmibHbIe ra3bl Conepkar jery4dne opranndeckue komnoneHtsl (JIOK) u
naxy4yue Beuecrsa. B ycCnoBUSIX BHYTPHU TBEPAOTOINIMBHOIO TeHEPAaTOpa ropsdero rasa 3TH
coennHeHs1 3((HEKTUBHO PA3NIararTCs U, TAKUM 00pa3oM, OHH MOTYT OBITh YCTPaHEHBI.

IIpennodTuTenpHO rasbl U3 CYLIMJIKH JOBOJAT 10 TemmepaTypsl oT 150 no 200°C mpu
nojaye B TBEPAOTOIUIMBHBIA T€HEPATOpP TOpsiYero ra3a B Ka4decTBE BTOPHYHOIO H/HIIH

NEPBUYHOIO rasa.



IIpennoyTuTeNnbHO YCTPOMCTBO B COOTBETCTBUH C HACTOSIIIUM M300pETEHHEM OTINYAETCS
TEM, 4TO MO MEHbIIEH Mepe OAMH TEeIUIOOOMEHHHK, KOTOPBI O0eCIieunBaeT HENpsIMON Harpes
KUIAKOCTH, HArPEBAIOT YKA3aHHBIMH OTXOMSIINMH Ia3aMH.

B comocTaBUMBIX yCTPOHCTBaX, M3BECTHBIX W3 MPENIIECTBYIOIErO YPOBHS TEXHHKH,
OTXOZAIINE Ta3bl, 0OpPa3yrOIIUecs B FOPENKe, BBITYCKAIOT B OKPYKAIOIIUI BO3AyX 0e3 Kakoro-
aubo TerioooMeHa. COOTBETCTBEHHO, OONBIIOE KOJMYECTBO TEIJIOBOH JHEPrHH, BCE e€llle
cozeprkalieecss B OTXOMSINMUX rasax, He PELHUPKYJUPYIOT, M MOSTOMY OHO HE MOXeET OBITh
UCTIOJIb30BAHO JJISI SHEPTreTUYECKOH ONMTHMM3ALMHU MPOLECCOB, OCYLIECTBISIEMBIX C IOMOLIBIO
COOTBETCTBYIOIINX YyCTpOHCTB. Takum oOpazoMm, yCTpOHWCTBO MmO u300peTeHuro 3PQeKTHBHO
MOBBIIIIAET OOIIHI TEIJIOBOH M SHEPTETUYECKHUI BBIXOJ OCYIIECTBIISIEMOTO CIIOCO0a CYIIKH.

C npyroii CTOPOHBI, TEIIOOOMEHHUK PACIONaraoT mocie (UiIbTpa WM HIDKE 1O TIOTOKY
oTHOcUTeNbHO (unbTpa. biaromapst TakoMy 0coOOMYy pPacCHOJNIOKEHUIO, TETUIOOOMEHHHUK He
OKa3bIBAaeT OTPHULATENBHOIO BJMSHHUS Ha (PYHKUMOHHMpOBaHWE (puibTpa, C APYroil CTOPOHBI,
BHYTPU TEIIOOOMEHHHKA HCIIONB3YIOT YK€ MPEABAPUTENbHO OT(HIBTPOBAHHBIE OTXOISIINE
ra3el. [1osTOMy 3arpsi3HEHUE TETUIOOOMEHHUKAa MOXKHO M30ekaTh, W TEIJIOOOMEHHUK MOXKET
paborate Oe3 Hapymenuii. HaOmonaercs meHpmmnii u3HOC 00OpynoOBaHMsA WM TpeOyeTcs
MEHbIIIE TEXHUIECKOTO 0OCITy KUBAHMUS.

B nmpennouTuTensHOM BOIUIOLIEHUH TETUNIOOOMEHHUK PEryJIHPYIOT TaKUM 00pa3oM, 4To
cofieprKalrecss B OTXOASILINX ra3ax BOISHbIE NAapbl HE KOHAEHCUPYIOTCs. PaboTy HIbke TOukH
POCBHI Tapa MOXKHO PeryJMpOoBaTh AaBTOMATHYECKH.

ITpeAnouTHTENBHO JKUAKOCTh MOXKET IPEACTAaBJIATh COOOH MACISHBIN TETJIOHOCHTEINb
WK BOJY.

Kpowme Toro, nzobpereHne OTHOCHTCS] K YCTAHOBKE ISl U3TOTOBJICHHS IPEBECHBIX ILIHT,
cozieprKalieMy Mo MeHbIIeH Mepe OTHO APOOMIIBHOE YCTPOWCTBO, B YACTHOCTU HU3MENbYHTEIb,
N0 MEHbUIEH Mepe OJHO IMPECCOBAIBHOE YCTPOMCTBO M MO MEHBLIEH Mepe OJHO CYLIMJIbHOE
YCTPOHCTBO JUI CBIMYYHX MPOAYKTOB, Kak ObLIO yKa3aHO Beimie. YTO Kacaercs IpPYyrux
NPU3HAKOB JAHHOW YCTAHOBKE Ul M3TOTOBJICHHUS APEBECHBIX IUTUT, CYIIMJIBHOE YCTPOMCTBO
TaHHOM YCTAHOBKA COOTBETCTBYET MPUBEICHHOMY BBILIE OMTHCAHUIO.

B cnocobe mo u300peTeHHI0 s HENPEephIBHOM CYIIKH ChIMyYHUX TPOAYKTOB, B
YaCTHOCTH, IPEBECHBIX BOJIOKOH W/WJIM JPEBECHOM IIETbI B CYLIMIIKE, B YaCTHOCTH, OapabaHHON
CYIIMJIKE, B CYLIMJIKY MOJAIOT CBITyYHe MPOAYKTHI, U MapOra3oBYI) CMECh HANPABILIIOT uUepes
Hee B CYIIMJIbHBIN KOHTYP. IIpu 3TOM maporazoByro CMech MOABEPTAIOT HEMPSIMOMY HAarpeBy IO
MEHbIIEeH Mepe € TMOMOIIBI0 OIHOrO TEMJIOOOMEHHMKA IOCPENCTBOM OTXOSIIMX Ta30B M3

reHeparopa ropsuyux rasos. Ilocie mNpoxoxkaeHUst uepe3 CYIIWIKY, CYLIUIbHBIE I1aphbl
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HAIpPAaBJISIOT 110 MEHbLIEH Mepe B OJMH TEIJIOOOMEHHUK M CHOBA HArpeBaroT. BeIlie 1o moToky,
HIDKE T10 MOTOKY IO MEHBIIEeH Mepe OJHOro TEeMJIOOOMEHHHMKA W/WIIM BHYTPU HErO IO MEHbIIeH
Mepe 4acTh IMOTOKA CYLIMJIBHBIX NApOB OTBOMAT, UYTOOBI HANpaBUTh B TOPENIKY B KauecCTBE
OXJIAXKIAIOLIEr0 BO3AyXa M/WIIU B Ka4eCTBE BO3Ayxa AJst ropeHus. OCTaBIIyIOCS 4acTh IOTOKA
CHOBA HANpABJIOT B CYLIMJIKY, IOCJE TOTO, KaK €ro HarpeBaroT IO MEHbIIeH Mepe B OJHOM
TerooOMeHHUKe. [IpeamnouTHTeNbHO HUCIONB3YIOT MO0 MEHbINEH Mepe OOWH TEeIIOOOMEHHUK,
KOTOpBIi paboTaeT B MOMEPEYHOM MPOTUBOTOKE. [Ipyn HEOOXOOUMOCTH, MOKHO OIHOBPEMEHHO
UCNIONIb30BAaTh W AKCIUIyaTHPOBAaTh Oojieeé OAHOIO TEIUIOOOMEHHMKA, HampuMep JBa
PACIIONIOKEHHBIX MAapaJIeIbHO TEeIIOOOMEHHHKA. B YacTHOCTH, MpPEANOYTUTENIbHO OTBOAHTH
YacTh CYLIWJIBHBIX MApOB BHYTPU TEIUIOOOMEHHMKA, TaK KaK OTBEIEHHE BHYTPHU
TEIUIOOOMEHHUKA TO3BOJIIET OOECIEUUTh SHEPreTHYECKHe MPEUMYIIeCTBa M MPEUMYILIECTBa B
OTHOIIEHHU BBIOPOCOB.

C Toukm 3peHus (PaKkTHUECKOro IMpolecca CYLIKH, CyIIKa C KOHTYPOM Ui TapoB
NO3BOJISIET O0ECNeunTh MSTKYE) CYIIKy M OOEIHEHHYIO KHUCJIOPOAOM arMmocdepy ¢
YMEHBIIEHHBIM KOJMYECTBOM 3arpsI3HSIOLINX BEIIECTB U, TAKIM 00pa3oM, yJIy4IIeHHe KauecTBa
BBICYIIEHHBIX IPOAYKTOB IO CPAaBHEHUIO C APYTUMH CIIOCOOAMU CYIIKH. JTO IIO3BOJISET
MOBBICUTh THOKOCTh M MSITKOCTh IPEBECHOM ILENbl, YTO B YACTHOCTH SIBIISIETCS MPEUMYILECTBOM
C TOYKH 3peHMs AajbHelIeld oOpaboTKH APEBECHOI IeTbl U Ka4ecTBa KOHeYHOro npoaykra. C
MIOMOIIBIO TAPOBOrO KOHTYpa ISl CYIIKH, KOTOPOW JOCTUralOT HENpPSIMBIM, B OCHOBHOM
OeCKUCIOPOIHBIM HArPEBOM CYLIMIIBHBIX I'a30B Yepe3 TeIIOOOMEHHHUK, JOCTUTAIOT PUCYTCTBUS
MHEPTHOIO ras3a, 4TO B KauecTBE AOMOJHHUTEIbHOTO IMPEUMYILIECTBA NMPUBOAUT K CHUKEHUIO
W3HOCA YCTPOMCTBA U TIOBBIIIEHUIO O€30MacHOCTH Oyaronapsi CHIDKEHHIO PHCKa MoXkapa |
B3PBIBOB.

Croco® B COOTBETCTBUU C HACTOSLIMM HU300PETEHHEM OTJIMYAETCS] TeM, UYTO YKa3aHHbIE
OTXOZSIIIUE Ta3bl F€HepaTopa ropsiauX ra30B OYMIIAKOT IO MEHbINEH Mepe OMHUM (QUIBTPOM, B
JaCTHOCTH, 3JIEKTPOCTATUYECKIM OCaNTETIEM, NPEANOYTUTENEHO BBICOKUM
3IEKTPOCTATUYECKIM OCAUTENIEM CYXOr0 THIIA, U HIKE IO MIOTOKY OT YKa3aHHOTO MO MEHbIIeH
Mepe OmHOro (puiabTpa OTXOHALIME Ta3bl W3 TEHEPAaTOpa TOPSYUX Ta30B HCMONB3YIOT IS
HETIPSIMOTO Harpesa ra3oB IOCPEACTBOM IO MEHBIIEH Mepe ONHOrO TerIOOOMEHHHKA, YTOOBI
Jjanee UCIONb30BaTh B KQ4ECTBE MUTAIOLIErO BO3AyXa AJIs YKa3aHHOW MO MEHbIIEH Mepe OJHON
ropenku. KOHKpeTHbIE AeTany AOMOJHUTEIBHOTO TEIIIOOOMEHHHUKA ONMCAHBI BBILIE B CBSI3U C
OIHCaHUEM yCTPONCTBA B COOTBETCTBUU C N300PETEHUEM, U €r0 MPUMEHSIOT TAKHM K& 00pazom

ISt Criocoba 1mo n300pEeTeHHUIO.
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B mpeamouTHTENbHOM BOIUIOIIEHHHM H300pETeHUsi Crnocod OTIMYaeTCs TeM, YTO
YKa3aHHbIE OTXOAALIUE ra3bl MMPOIYyCKArOT Y€PE3 MO MEHbIIEH MEpPE OAWH LUKIIOH IJIsA TOPAYEro
ra3a, KOTOpPbIN MPEAYCMOTPEH MEXKAY IO MEHbILIEH Mepe OJHUM I'€HEpPaTOPOM roOpsdero rasa u
MO MEHbIIeH Mepe OAHMM TeII00OMEHHUKOM. KOHKpeTHble neTanyu LMKJIOHA TOpsiuero rasa
OIHUCAHBbI BBILIE B CBS3M C OMHUCAHMEM YCTPOHCTBA B COOTBETCTBUH C H300pPETEHUEM, M €ro
MPUMEHSIIOT TAaKUM ke 00pa3oM JJis crocoda rmo u300peTeHu 0.

Kpome Toro, cmoco0 B COOTBETCTBUH C HACTOSILIMM H300PETEHHEM MPEANOYTHTENHLHO
OTJINYAETCs] TeM, YTO YKa3aHHAsl [0 MEHbIIEH Mepe OJHA TOpesiKa COAEPKUT TBEPAOTOIIIMBHBIN
reHepaTop ropsiuero rasa, B KOTOPOM CXKHIaloT OMOMACCy, B YaCTHOCTH IPEBECHYIO OHOMaccy.
OI[HaKO BO3MOXKHBI TAKXKE MHOTOTOILIMBHBIC 'OPEJIKKU, UBBECTHBIC U3 YPOBHA TEXHUKH.

Kpome Toro, Takke BO3MOXKHA COBMECTHas padOTa yKa3aHHOTO TBEPIOTOIIMBHOTO
reHepaTopa ropsvero rasa napajuleibHO C MHOTOTOIUIMBHOM ropenkoil. TBepAOTOMNIMBHBIN
reHepaTop ropsYero raa MOKeT pabdoTaTh OAHOBPEMEHHO C MHOTOTOIUTUBHOM TOPEJKON HiH
aIbTEPHATHBHO. JTO TMO3BOJSIET OYeHb T'MOKO pPeryJjupoBaTh YCTPOHCTBO B OTHOLIEHHH
sHeprocHadxeHust. Takke, eciii YCTPOWCTBO TpeOyeT MUKOBOIO KOJHMYECTBA TEIIOBOM SHEPTHH,
MHOTOTOILJIMBHAsI TOpeJKa MOXKET CHOCOOCTBOBATH OOECHEUSHUIO JOMOJHHUTENIbHOW U OBICTPO
JOCTYITHOM TEIJIOBOU SHEPTUU B JOMOJHEHHE K TBEPAOTOIUIMBHOMY T'€HEPATOPY ropsiuero rasa.

KOHerTHbIe AC€TAIM TBEPAOTOILNIMBHOI'O I€HEPATOPA IrOpAv€ro ra3da OMHCAHbI BBHIIIC B
CBSI3U C OINMHCAHUEM yCTPONCTBA B COOTBETCTBHU C M300pETEHHEM, M €r0 MPUMEHSIIOT TaKHM Ke
obpazom 11 criocoda Mo H300peTEHHIO.

B apyroM mnpenmnouTHUTESHHOM BOIUIOLIEHHHM CIOCOO B COOTBETCTBHU C HACTOSILUM
U300peTeHNeM OTJMYAETCS TEM, YTO [0 MEHbIIeH Mepe OIWH TeHepaTop TIopsivero rasa
BKJIFOYAET 0 MEHbIIEH Mepe OJHY MHOTIOTOIUJIMBHYK) TOpPENIKY U IO MEHbLIEH Mepe OIUH
TBepHOTOHHHBHbIﬁ reHepaTop Tr1opA4dero ras3a, KOTOPBIC ABJIAKOTCA HE3aBUCUMBIMH  HIIH
pasMECII€Hbl HapaJlICJIbHO, MPHUYEM YKa3daHHasd 110 MEHBIIEN MEpPE OAHa MHOI'OTOINIMBHAA
ropelika COIepP KUT KaMepy CropaHusi ¢ Mydesnem, B KOTOPOH BOCIUIAMEHSIIOT M CIKUTAIOT CMECh
TOHJ'II/IBO/BOSI[YX JJIA TOPEHUs, U MMOTOJIOK KaMEPbI CrOpaHus, BK.]'II-OLIaI'OH_II/II\/'II

- IO MEHbIIIEl Mepe OAMH BXOJ I BO3AyXa AJisl TOpeHus B My(eb,

- BHELIHee KOJbLEBOE COIMIO, oO0pasymolee BXOX Uil OXJAKAAKLIEro rasa,
OKPY KaroIero Mydgens, 1

- BHYTPEHHee KOJIbIIEBOE COIUIO, 00pasyroliee BXOA IJIsi OXJIaKNAIOIIEro rasa BHYTpPb
Myensi, oOecreunBas JaMUHAPHBIHN MOTOK OXJIAXKIAIOLIEro ra3a BIOJIb Myders,

IpUYEM BHYTPCHHEC U BHCIIHCC KOJIBLICBBIC COILJIa BbIIIOJIHCHBI C BO3MOXXHOCTBIO

pa3aciibHOTO PETYyJIUPOBAHUA, U B YKA3daHHOC BHYTPCHHEC KOJBLICBOC COILJIO INOAAKOT ras,
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BBIIYCKAE€MbIl IO MEHbIIEH Mepe OAHUM TBEPAOTOIUIMBHBIM I€HEPATOPOM TOpSUEro rasa, C
BO3/lyXOM OKpY’KaroIleH cpenpl W/WIM Ta3oM, IOJY4YeHHbIM B pPe3yJbTaTe BHEIIHUX
IPOU3BOACTBEHHBIX MPOLIECCOB, TAKUM KaK OTXOJSIIME ras3bl Ipecca, OTXOASIINE rasbl MU,
OTXOASIIHUE ra3bl NECKOCTPYHHOM JTMHUN W/UITN OTXOMSALINE Ia3bl IMHUU IPOU3BOICTBA KJIes.
Kpome Toro, B ykasaHHblli 1O MEHbLIEH Mepe OJUH I€HepaTop ropsAvero rasa MO>KHO
NOJaBaTh MUTAIOLIME Ta3bl, KOTOPbIE HEMOCPEACTBEHHO MOJY4YalOT W3  BHEIIHUX
TEXHOJIOTUYECKUX CTaauMl, TaKhe KaK OTXOJSALINE Tra3bl IMpecca, OTXONALINE ra3bl IHJIBL,
OTXOZSIINE Ta3bl NECKOCTPYHHOW JTMHUU W/MIIN OTXOMSIINE Ia3bl U3 JIMHUH MPOU3BOJICTBA KJIEs.
Takxe NpeAnoYTUTENPHO YKa3aHHBIN 1O MEHbIIEH Mepe OIUH I€HEPATOP TOpsiYero rasa
COZIEP’KUT TBEPAOTOIIMBHBIM T€HEPATOpP IOpsYero rasa, B KOTOPbIH MOJAIOT MO OTBOAHOMY
TpyOONPOBOAY YACTHUHBINA MOTOK CYIIMJIBHBIX MTAPOB B KAYECTBE TPETUYHOTO rasa.

HpeI[HOLITI/ITeJ'IbHO JKHUOKOCTb, TaKYyH0 Kak HaIrpumep, BOAa HJIH MAaCJISTHBIN

,
TEIUIOHOCHUTENb, HATPEBAIOT HEMPSMBIM ITyTEM yKa3aHHBIMH OTXOSIIUMH Ta3aMH C MOMOIIBIO
110 MEHBLIEH Mepe OHOTO TEIIO0OMEHHHKA.

B mpennoyTHTensHOM BOIUIOIIEHWHM YACTUYHBIM IMOTOK CYIIMJIBHBIX IApOB, KOTOPBIH
OTBOIAT BBIIIE IO TOTOKY, HH)KE IO TMOTOKY OT TEINIOOOMEHHUKAa W/WJIN BHYTPH HErO, B
reHepaTop TIOpsiuero rasa, IMpPHUBOAAT B JBW)KEHHE BBIIOJHEHHBIM C BO3MOXHOCTBIO
peryaMpoBaHusl BEHTUIISITOPOM JIJIsl YaCTH TIapOB.

BbInONHEHHBI € BO3MOXHOCTBIO PETyJUPOBAHMS BEHTWJIATOP MJIsI 4YacTU MapoB
MIO3BOJISIET OCYLIECTBJISITh KOHTPOJIUPYEMOE COKUTAHHE 3arpsi3HSIOLINX BELIECTB B I'€HEpaTope
ropsidero rasa CYyIIWJIBHOTO YCTpoiicTBa. biaronapst BBINOJIHEHHOMY C BO3MOXXHOCTBIO
peryJaMpoOBaHUsl BEHTHJIATOPY MAJII YaCTH MAapoB, PacXOAd M CKOPOCTh HYACTHYHOIO MOTOKA
CYIIMJIBHBIX TIAPOB B TE€HEpPATOpe TOpsYero rasa MOXKHO PeryJupoBaTb B COOTBETCTBHU C
OTpeNeIEHHBIMH YCJIOBUSIMH TpoLiecca Cyku. Hampumep, BO3SMOXKEH OTKIIMK Ha ONpPeeSICHHbIE
CBOWCTBA BBICYIIEHHBIX MPOAYKTOB, TaKHE KaK, HATIPUMEP, COIAEPKAHHUE BJIATU WJIM MAaCCOBBIH
pacxon, MOCPEACTBOM HANPABICHMs, HApPUMEp, OOJBIIEr0o KOJIMYECTBA YACTHYHOTO ITOTOKA
CYILIMJIBHBIX TAPOB B T'€HEPATOP TOPSIUEro ras3a, €Ciii yCTAHOBJIEHO IMOBBILICHHOE COAEPIKaHUE
BJIard. OJTO TMO3BOJISIET OOECIEYNTh ONTUMAJBHBIA KOHTPOJb mpomecca U 3PQPeKTHBHOE
yIaJeHue 3arps3HSIOIUX BEINECTB IYTEM HX CXKHICAaHUs B TEHEpaTope Topsyero rasa.
BbINOTHEHHBIH ¢ BO3MOXHOCTBIO PEryJIMPOBAHUS BEHTWIATOP JUIA YacTH MAapOB IO3BOJISIET
YBEJIMYUTh MAacCCOBBIE M, COOTBETCTBEHHO, OOBEMHbIE NMOTOKH M TEM CaMbIM 3HAYUTEIBHO
YBEJIMYUTDb IPOU3BOAUTENBHOCTD Mpolecca cyku. ConxepxaHue KUCIOPOAA B CYLIMIIKE MOXKHO
peryaMpoBaTh TakK, 4TOOBl OHO ObUIO MHUHHMMAJBHBIM, YTOOBI CBECTH K MHHHUMYMY BBIPaOOTKY

OpPraHMYECKUX COENUHEHUH M TeM CaMblM yMEHbIIUTb BBIOpOChl. Kpome Toro, Omaromaps
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BBITIOJIHEHHOMY C BO3MOXHOCTBIO PETYJIUPOBAHUA BCHTUWIATOPY MAJisI YaCTU MMAapOB MOXKHO
BJIUATD Ha CTCIICHb CXKUTaHUA, a4 TAKXKEC Ha PACIIPCACICHUE TTapOB B KaMEpPE CropaHus, 4YTO
IIO3BOJISAACT AOIIOJIHUTECIBbHO CHHU3UTD BbI6pOCbI.

[TpeAnouTHTENbHO, MPH PEryJUPOBAHUHM BEHTUJIATOPA JUI YacTU MapOB, YYUTHIBAIOT
MAacCCOBBIH OaJlaHC B CHCTEME, TaK YTO, HAIPUMEP, MOJKET ObITh CHIDKEH BKJIAJ BO3yXa YTEUKH B
cucreMy. HekoHTponupyemoe MOsiBIEHHE BO3AyXa VYTEYKH B CHCTEME MPHUBOAHWT K
OHEPIr€THYCCKUM HENOCTATKAM, TdK KaK BO3AYX YTCUKHU OJOJIKCH OBITh Harper B CUCTEME, MPECKIC
4eM OH MOXKeT OBbIThb MCIOJIb30BaH B criocobe. Takum oOpa3oM, peryinpoBaHHe yAep’KUBaeT
KOJINMYECTBO BO3AYXa YTCUKU B ONPEACICHHDBIX IIPCACIax.

B KOHKpPETHOM MpPENNMOYTHTENBHOM BOIUIOIIEHHH YCTPOHCTBA MM crocoda 1o
M300pETEHUIO PEryJIHpOBaHUE BEHTHILSITOPA U YaCTH IapOB OCYIUECTBISIOT C YYETOM YPOBHS
3arpsI3HSIOIIMX BELIECTB B OTXOMSIIMX Tra3aX M3 TIeHepaTopa ropsyero rasa. Y pOBEHb
3arpsA3HEHN MOXKHO, HAIMPUMEDP, HEMMOCPECACTBECHHO U3MEPATH O TOr'O, KaK OTXOAAIIUE Tras3bl U3
TEHEPATOpPa TOPSIYErO ra3a BBIIYCKAOT B OKPYXKAOILIYIO Cpeny, MPUYEM OTXONSILIUE TIa3bl
reHepaTopa TOpsMero rasa MPeANOYTUTENbHO OYHIIAIT 3apaHee. B kauecTBe ypoBHeid
3arpsA3HAOINX BCIICCTB, MPEANOYTUTCIIBHO YUUTBIBATH KOHLCHTPALMIO OKCHAA a30Ta /W
KOHIIEHTPALIMIO MOHOOKCHZA YIJIEPOAA B OTXOMAIIUX ra3ax M3 I€HepaTopa ropsdero rasa A
peryJIMpOBaHUsI BEHTHWISITOPA [UIsl YaCTH MapoB. B COOTBETCTBUU C M300peTEHUEM MOKET ObITh
IPEeyCMOTPEHO YCTAHOBIICHHE OINPEAEICHHBIX MOPOrOB STUX KOHLEHTPALUH, U 3a/1efICTBOBAHIE
BBINIOJITHEHHOTO € BO3MOXKHOCTBIO PETYJIMPOBAHUS BEHTIJIITOpA U 4YacTH TMapoB, €CIU 3TH
HIOPOTH 3arpsi3HEHUs] HE COOTBETCTBYIOT TpeOoBaHusM. Kpome Toro, cornmacHo n300peTeHHI0
MOJKET OBITb npeayCMOTPCHO OCYLUCCTBIICHHUE YIIPABJICHHA BBINIOJHCHHBIM C BO3MOKHOCTBIO
peryJIMpOBaHUs] BEHTWIATOPOM JJIsi YaCTH MMapoOB C YYETOM COAEp)KaHWs KHCIOpoma B
OTXOJSILIEM ra3e M3 I'eHepaTopa ropsdero rasa. B 3aBHCHMOCTH OT HCHOJIB3yeMOro TOILUIHBA,
HaIpUMep, YIMpaBJlIeHHE OCYLIECTBISIIOT B COOTBETCTBHUHM C COZEpIKAaHMEM KHUCIOpona B
OTXOZSIIEM ra3e OT NpuOIM3UTENbHO 3 00.% 10 mpudnusurenbHo 11 00.%.

B npyrom npenmnouTHTENsHOM BOIUIOIIEHHH YCTPOWCTBA WIIHM CrTocoda Mo M300pETeHHUIO,
YHOPaBJICHUE BbINIOJHEHHBIM C BO3MOXXHOCTBIO PETYJIMPOBAHNA BCHTUIIATOPOM AJId 4aCTHU MMApPOB
OCYLIECTBJISIIOT C Y4€TOM MaKCHMAJIbHOIO COMAEeP KaHHUsI HHEPTHOIO ra3a B CYLIMJIBHOM KOHTYDE,
NPEANIOYTUTECIIBHO MYTEM H3MEPCHUA COACPKaHUA KHUCIOpOAa W/ WIn COACPIKaHNA BOABI B
CYLIWIbHBIX TIIapax. HOCpeI[CTBOM 9TOro MOXKHO AOCTHUYDb MOBBIINIEHHOM MPOU3BOAUTECIIBHOCTHU
croco0a CYIIKHM, a TakKe TIOBBIIIEHHOIO KAadecTBa BBICYLIEHHBIX MPOIYKTOB, HANpHUMEp
YJIYyHLOICHHOI'O Ka4eCTBa HpeBeCHOfI IICIIBI. HpI/I MaKCUMAJIbHOM COACPIKAHWNN MHEPTHOT'O ra3a B

CYLIMJIbHOM KOHTYPE OTJIOXKEHHs B YCTPOWCTBE, €ro 3arpsA3HEHHE W, CJIE0BATEIbHO, M3HOC
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Pa3NIMYHBIX YaCTe yCTPOHCTBA CBOOAT K MHUHUMYyMYy. JIOMOJHUTENBHO MOBBILIAIOT
6e30macHOCTb YCTPOWCTBA Oyarofapsi MUHMMU3ALMK PUCKA BOSHUKHOBEHUS MOKapa U B3PbIBA.

B nmpeanmodruTenbHOM BOIUIOLIEHMH YCTPOWCTBA WM crocoda MO  M300peTeHuIo,
oTpaboTaHHbIe ra3bl U3 FEeHEPaTOpa ropsYero ra3a, KOTOpble YAAISIOT U3 CUCTEMBI, HANIPABJISIOT
Ha  QuibTp, B  YACTHOCTH,  JJIEKTPOCTATHYECKMH  OCAAHUTENb,  IPEATIOYTHUTEIBHO
AJIEKTPOCTATUYECKUIN OCATAUTENb CYXOro THMA, Ui OYUCTKH. DUIbTparyst OTXOIIIINX ra30B M3
réHeparopa ropsa4dero rasa, B 4YaCTHOCTHU, ABJLACTCA INPCUMYIHNECTBOM, B ClIyda€ CXKUTaHUA
IpPEBECHOH MbUIM B Kamepe CropaHWs, Al YMEHbIIEHUs BBIOPOCOB. DJIEKTPOCTATUYECKUHN
OCaJNTEeIb UMEET TNPEUMYINEeCTBO MO CPABHEHHIO C OOBIYHBIMH PYKaBHBIMU (PHIIBTpaMHu,
TIOCKOJIbKY CHHYKAETCsI PUCK BO3TOPaHUsl. DJIEKTPOCTATHYECKHUI OCAUTENb CYXOro THIA MOKa3al
ocobeHHYI0 3(P(PEeKTUBHOCTh NP OYUCTKE OTXOMASINUX ra30B M3 IeHepaTopa ropsiyero rasa. B
YaCTHOCTHU, MNPEANOYTUTECIIBHO JSKCIUTYaTUPOBATDH (1)I/IJ'Ipr, B 4YaCTHOCTHU BHGKTpOCTaTI/ILIeCKI/Iﬁ
oCaauTEClib, B PEXKUME BCACBIBAHUSA, IMPU 3TOM MPECATIOYTUTEIIBHO 34 (1)I/IJ'IprOM PacCoJIOKEH
BEHTHJISITOP U1 OTPabOTaHHBIX Ta30B M3 reHeparopa ropsdero rasa. Onepanusi BCaChIBAHHS
JaeT MPEeUMYIIECTBO, TaK KaK BO3HHKAIOLIEe MPU 3TOM MOHW)KEHHOE NAaBJICHHUE MPEIOCTABIISET
NPEUMYIIEeCTBA B OTHOLIEHWH KOHCTPYKUUH (PUIbTpa, M TaK KaK BEHTHJISATOP 3aIMUINEH OT
U3HOCA.

Korma mo wmeHblmeli Mepe OAMH TEHEpaTop TroOpsyuero rasa MpPeACTaBisieT CcoOoi
MHOTOTOIIIMBHYIO TOPEJIKY, B Ka4eCTBE TOIUIMBA MOXKHO HCIIOJIb30BAaTh OOBIYHOE HCKOMAeMOe
TOIUIMBO, TAKOE KaK, HAIIPUMEp, MPUPOAHBIN ra3 Win HeTh. B KOHKPETHOM NPennoYTUTENBHOM
BOIUIOIEHNH, JOTOJHUTEIbHO WM JIbTEPHATHBHO, MOYKHO HCIIOJIb30BATh TBEPAbIC YaCTHUIIBI, B
YaCTHOCTH, 6HOMaccy. Haan/IMep, MOXHO CXKUIaTb OTXOAbI OT MPOHU3BOACTBA APCBCCHBIX ILJIHUT,
TaKue Kak, Halpumep, IpeBeCHas MbUb WM TOMY nonobHoe. [IpenmyiecTBoM 3TOro crnocoda
ABJIIETCA TO, YTO OTXOHAbI, KOTOPBIC IOJYyYarOT KaKI/IM-J'II/I6O nyTéM, MOXHO HCIIOJb30BaTh B
KaueCcTBE TOIIMBA B KAMEPE CrOPaHUSI.

B TBepIOTOMJIMBHOM TeHEPATOpe TOpsiuero rasa MOKHO HCIOJIb30BaTh OoJjiee
KPYIMHOKYCKOBOE TOIUIMBO, TAaKO€ KakK, HampuMmep, OpEBeCHas Lena MU Jake IPEBECHbIS
TUIACTUHBI, WK JIFO0as Ipyrasi roproyasi bmomacca.

B mpeanmodTuTenbHOM BOIUIOLIEHWH YCTPOWCTBA WJM CcHocod0a 1Mo HM300pEeTeHHIo,
O6eCHeLII/IBaI'OT YCTpOﬁCTBO OYUCTKHU AJId CYHIHJIBHBIX MAPOB, KOTOPBIC COACPIKAT, B HACTHOCTH,
MEJIKYIO TbUTh U Pa3JIMYHbIe OpraHuyeckue (pparMeHTbl, 0Opa3yroIuecs: MpU CYIIKe ChITyYnX
NpoAyKTOB. B kauyecTBe yCTPONCTBA OYUCTKU MOKHO, HAlpUMEP, MCIOIb30BAaTh LMKJIOHHbIN
cemapaTop, B YaCTHOCTH, OIUH WJIK Oosiee OaTapelHBIX LHUKJIOHOB. B LHKIOHE OTHENSIOT

TBEPAbIC YaCTHLIbI, HAINIPUMEP, MCEJIKYKO IIbLIb, WM KallJIl >XUAKOCTH, COACPIKALIHUECA B
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CYLIIWIbHBIX radax, MNOCpE€ACTBOM MNPUBCACHUA CYIIUJIbHBIX Ida30B BO BPALIATCJIbHOC ABUKCHUC,
B pe3ysibTaTe 4Yero LEeHTpOoOeXHasi Cuia, AEHCTBYIOIIAas Ha YaCTHUIIbl, YCKOPSIET YaCTHIbl U
nepeMeriaeT uxX pagukaibHO HapyxKy. TakuMm oOpa3oM, 4aCTHIbI MOTYT ObITh OTHEJIeHbI OT rasa
U TPEANOYTUTENBHO yOaleHbl BHU3. MeEXIy CYIIMJIKOW U YCTPOWCTBOM OUMCTKH, HAIPUMEp
OaTapeldHbIMH LUKJIOHAMHU, W/HJIK MEXKAY YCTPOWCTBOM OUHUCTKH U TEIJIOOOMEHHHKOM,
CYIIMJIbHBIE TMapbl MPENNOYTUTENILHO MPHUBOIAT B JBHXKEHHE C IMMOMOILIBIO BEHTHJISITOpA MIJIS
CYIIHJIbHBIX ITapOB. Bnaronapﬂ HUPKYIAHUOHHOMY KOHTYPY CYHIMJIBHBIX ra30B BEHTUJIATOP AJIA
CYIIMJIbHBIX MAPOB 3aIUIIEH OT 3arpsi3HEHHS U, CJIEOBATEIBHO, OT H3HOCA.

B npennoyTuTeNnbHOM BOIUIOMIEHWH YCTPOWCTBA WM Crocoda Mo  U300peTeHUro
perynupyroT conaepykaHue BoAbl B cymuike. Cblllyuyue NPOAYKTHI, TaKhe Kak, HaIpUMep,
IpEBECHbIE BOJIOKHA WJIM JPEBECHAs IIera, MPEANOUYTHUTENbHO pA3NeNsiioT Ha pa3HYHbIE
q)paKLII/II/I B 3aBUCHMOCTHU OT COACPNKAHUA BJIarv, U CbIIIy4drue MPOAYKThI JOZUPYIOT U3 Pa3JIMIHBbIX
bpakiuuii ¢ MOMOIIBI JO3UPYIOIIEr0 YCTPOWCTBA, TaK YTO MOXHO MONIEPKUBATH Tpedyemoe
COACPIKAHUE BJIarkd B ChINNYYHUX IMPOAYKTAX, NMOAABACMbIX B CYIIWUJIKY. Haan/IMep, MOTYT 6bITb
NPEAYyCMOTPEHBI TpU OYHKepa, KaKIAbIH M3 KOTOPBIX COAEPIKUT ONPEAENICHHBbIH THIT BOJOKHA,
npUveM KaXKIblii THUI BOJIOKHA HUMEET OMpeneieHHOe conmeprkaHue Bjaru. Hampumep, MOKHO
HEMPEPHIBHO UBMEPATDH BIAKHOCTD CBINMYYUX MPOAYKTOB, MOJICKAIINX CYHIKE U MIEPEMECIIACMbIX
B cymiiky. Hampumep, ¢ MOMOIIBIO MPOrpaMMbl OOHApPY>KEHHUsSI MOXKHO PEryJUpOBaTh COCTAB
CYLIMJIbHBIX M3JEIUN TAKUM 00pa3oM, YTOObI COXPaHSITh HEMPEPBIBHBINM MOTOK C OMpPeaeIeHHBIM
CoZep KaHWeM BOIbl B CYLIMJIKEe. PeryjimpoBaHHe MOXKHO OCYLIECTBISITH  OCOOEHHO
NPEANOYTUTENIbHBIM 00pa3oM TakK, YTO COAEp KaHUE BOABI B CYLIMJIKE OCTAETCS TMOCTOSHHBIM.
DTO peryJupoBaHUE COAEP KaHUSI BOIbI B CYIIMJIKE UMEET MPEUMYIIEeCTBO B TOM, YTO MOXKHO
BBIPOBHATH PA3/INYHOE COAEPKAHUE BJIATU B BBICYLINBAEMBIX IPOAYKTAX, HAIIPUMED, APEBECHBIX
BoJiokHax. Kpome Toro, Omaromapsi peryJupOBaHHIO COIEP:KaHHs BOABI B CYIIMJIKE MOYKHO
ONTUMU3UPOBATH COACPKAHUE UHEPTHOI'O rada B CyIIMJIbHOM KOHTYPE€, YTO BbII'OAHO, HAIIPUMED,
C TOYKHU 3PCHHUA KA4UEeCTBA BbICYIIHMBACMbIX I/ISI[GJ'II/Iﬁ H, KpPOME TOro, YyBCIUYUBACT
MPOU3BOAUTENBHOCTD CIOCO0A CYLIKH.

B 0COOeHHO mMpeAnoYTHTENbHOM BOIUIOLIEHHWH YCTpOiicTBA WM  cmocoba 1o
I/I306peTeHI/II'0 AOMOJIHUTCIIBHBIE OTXOAALINUE Ta3bl MOAAOT B TICHEPATOP TIoOpAYEro rasa B
KauecTBe BO3/yXa JAJISl TOPEHHs], B KaUeCTBE OXJIAXKIAIOLIEro BO3AyXa W/WIIM Ui OXJIAXKISHHS
my¢ens. IIpeanodTuTenbHO 3TH TOMOJHUTENbHBIE OTXOASINNE Tra3bl OTOMPAIOT U3 Mporecca
Mpou3BOACTBA APEBECHDBIX IUIMT, HAIIPUMED, OTXOI[;IH_[I/Iﬁ BO3yX U3 NPECCOBAJIBHBIX YCTpOﬁCTB,
OTXOOAIUE Ta3bl OT ITHMJIBHBIX YCTpOfICTB u T.A. Takoe O6’beI[I/IHeHI/Ie Pa3nYHbIX NCTOYHUKOB

BBIOPOCOB B YCTPOMCTBE HIIM CIOCOOE MO HM300pPETEHHI0 MMEET NPEHMYIIECTBO B TOM, YTO
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pa3NUYHbIE OTXOMSIINE Tra3bl MOTYT OBITh MOABEPTHYTHI Mocienyoomeii 00padoTke B kKamepe
CropaHuisi, 4ToObl T€M CaMbIM AOCTHYb BBITOPAHHUS 3arps3HAIOLINX BEIECTB M3 OTXOMSALINX
razoB. B cuiay SKOHOMHUYECKUX NPUYHH, MPEINOYTHTENBHO NPOBOAUTH TAaKUM 00pa3om
JOTOJHUTEIBbHYI0 00pabOTKY BCEX Pa3MYHBIX OTXOMSIINX Ia30B, B YACTHOCTH BCEX OTXOISIINX
ra3oB, MOJIyYa€MbIX IIPU U3TOTOBJIEHUU JPEBECHBIX IUIUT. IIpeanoyTUTeNnbHO JONMOJHUTEIbHBIE
OTXOJIALIME Tra3bl MPEIBAPUTENbHO HArpeBaroT Iepel HX Iojadvell B KadecTBe BO3AyXa IS
ropenusi. [ 3TOW wenu MOryT OBITh HPEAYCMOTPEHBI pa3IU4HblE TEIJIOOOMEHHHKH, Kak,
HanpuMep, TEIUIOOOMEHHUKH C MACsIHBIM TeruioHocuTeneM. [Ipu mpenBapUTENbHOM Harpese
OTXOZSIIUX Ta30B Mepe] HANPaBJIEHHEM UX B KaMepy CropaHHsi, HEOOXOIUMON TeMIlepaTyphl B
Kamepe CropaHusi MO’KHO JOCTHYb OCOOEHHO 3KOHOMUYHBIM CITOCOOOM.

B 0cOOEHHO TPEANOYTUTENPHOM BOIUIOIIEHHHM YCTPOWCTBA MM cmocoda 1o
H300pETEHHNI0 TOAa4y OXJAKAAKOLIEr0 BO3AyXa B I€HEPaTOp TOpsYero rasa OCYINECTBIISIOT
Yyepe3 BHYTPEHHEE M BHEIIHEE KOJIbLIEBBIE COIIA B IOTOJKE Kamepbl cropaHus. OcoOeHHO
MPEANOYTUTENBHO, KOT/Ia 3TH KOJIBLIEBbIE COIIA MOKHO PEryJMpOBaTh OTAENBHO JPYT OT Apyra.
[IpeqnoyruTenbHO BHYTPEHHEE KOJIBLIEBOE COIMJIO W/MIIM BHEIIHEE KOJBLEBOE COIUIO
o0ecreynBaoT MPEIBAPUTENIPHO OTPETYJUPOBAHHBIN YIJIOM BXOAA IJII COOTBETCTBYIOLIETO

TOIUIMBA, KOTOPBIA cocTaBisgeT oOT mnpuoOmmsurensHo 0, mnpeanourutensHo 10, 1o

>
npubnusutensHo 60 rpagycoB. bmaromaps Takoil KOHCTPYKLMH TOAAYH  OXJIAXKIAOLIETO
BO3/lyXa IO OTHOLICHUIO K IIOTOJIKY KaMepbl CrOpPaHusi, U B YaCTHOCTH, NOAAYM BO3AyXa B
KaMepy CrOpaHusl, a TAKXKE MPOMYCKAHUIO BTOPUYHOIO BO3yXa U KOHACHCALUH, TOJIy4aeMON OT
3TOr0, CXKUTAHHS B KAaMepe CrOPaHUs JOCTUTAIOT OCOOEHHO MPEAIOYTUTEIbHBIM ITyTEM.

Oxnakparomuii  BO3AyX, TMOAAaBaeMbli B TIeHEPaTOp TropsSvero rasa, MOXKET OBbITb,
Hampumep, B3AT W3 YaCTUYHOIO IIOTOKA INapa, KOTOPBIM, Hampumep, OTBOIAT U3
TEII00OMEHHUKA. PerynupoBaHus pa3InYHbIX COMEN MPEANOYTHTEIBHO TOCTUTAIOT C MTOMOIIBIO
MOAXOASAIINX KJIAIIAHOB.

B eme oOmHOM mNpPennmoOYTHTENHHOM BOIUIOIIEHHH YCTPOMCTBA WM crocoda 1o
nu300pereHno, Myderp MHOTOTOIUIMBHOH TOpeNnkH oxJjaxkaaroT. Hanmpumep, mydens MoxHO
OXJIAXJAaThb CBEXUM BO3AYXOM. B 1Opyrom mnpenmnoyYTHUTENbHOM BOIUIOLIEHUH — OXJIAXKACHUE
Mydenst OCYIIeCTBISIOT C IMOMOIIBIO TEXHOJOIMYeCKOro Bo3ayxa. Hampumep, B kauecTse
OXJIKAAIOLIETO BO3AyXa s My(enst MOXHO MHCIONB30BAaTh IOTOK, KOTOPBI OTBOASAT OT
YaCTUYHOIO0 MOTOKA CYLIMJIBHBIX IMApOB WJIM OT YaCTUYHBIX IMOTOKOB CYLIWJIBHBIX IapoB,
OTBOJIMMBIX BBIIIE MO TIOTOKY, HUXKE IO IMOTOKY W/WUJIM BHYTPH TEIIOOOMEHHUKA(OB).

B anpTepHATUBHBIX BOIUIOIIEHHUSIX OTXOSIINE Ta3bl U3 MHOTOTOIUIMBHOMN rOpPeNKy W/Wiu

TBEPAOTOILUIMBHOIO TC€HEpATOpa TOpAYUX Ta30B HCHOJB3YIOT B Ka4ECTBE OXJIAXKAAKOLICTO
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BO31yXa, MOCJE TOrO KaK OHH MPOXOIST Yepe3 TEeIIOOOMEHHHK, W/WJIM OTXOISIIHE rasbl,
KOTOPBIC OTBOAAT NEPE BBIITYCKOM HEPE3 AbIMOXOA, U B HACTHOCTH, OTXOAALIHUE Ta3bl, KOTOPbIC
nponyiieHs! 4yepe3 GuibTp. Perynuposanue oxnaxkaeHus My(dess MpearnovYTUTEbHO 3aBHCHUT OT
TeMIepaTypbl Mydens, Ui 3amuTbl Mydens. PeryiupoBanue Takke MOKHO OCYIIECTBISITH B
3aBUCHMOCTH OT COZEPXKaHHUS MOHOOKCHAA YIJIepoJa B OTXONAIIMX Tras3ax, IpH 3TOM
JOTMOJHUTEIBHO MOYKHO OCYINECTBIISATh PEryJIHUPOBAHUE TEMIEPaTypbl My eis.

N300peTeHne Takke OTHOCHTCSI K CIIOCOOY TMONyYeHUsT APEBECHBIX IUTUT U3 JPEBECHOTO
mMarepuala, B KOTOPOM OpeBHA OUHMINAOT OT KOPbI M H3MEJIbYal0T B JPOOHIBHOM YCTPOHCTBE 10
BOJIOKOH W/WJIM JPEBECHOW INENbl, B YaCTHOCTH, B H3Menbuuresie. CTPYKKY WM BOJIOKHA
CyliatT B CYIIWJIBHOM YyCTPOKMCTBE M, MPU HEOOXOOUMOCTU, MPHU JOOABJIEHUU CBSI3YIOIIUX
BEIECTB W/WIM JIOTIOJHUTENBHBIX J00aBOK, 00pabaThIBalOT C TMOJYYEHHEM JIOCOK B
MPECCOBAIBHOM YCTPOMCTBE M MPU HEOOXOMMMOCTH pa3pe3aroT Mo pasmepy. JlaHHbIA crmocod
OTIIUYACTCA TEM, UTO AJIA CYLIKHU LICTIbI I/I/I/I.]'II/I BOJIOKOH HUCITIOJIB3YIOT CHOCO6, ONKCAHHBIN BBIIIE.
Yro kacaercs JAOMOJIHUTECIIbHBIX TIPHU3HAKOB cnoco6a HU3TOTOBJICHUA APEBECHLIX IIIIUT, OHU
MMPUBCACHBI BBILIC.

YCTpoicTBO MM CIIOCOO CYLIKH CHIMYYHX MPOAYKTOB IO M300PETEHHIO, B YaCTHOCTH,
NPUTONHBI JJIsl CYIIKH JAPEBECHOW mmenbl. ATMocdepa MapoB B CYLIMJIBHOM KOHTYpe IIO
U300pETeHHIO TOJIOKUTENIbHO BJMAET Ha KauecTBO npeBecHOi wmiembl Illansmas cymka
APEBECHON IeNbl, OCYLIECTBIIsIEMAas TAKUM 00pa3oM, MO3BOJISIET MONYYHTb THOKYIO M MATKYIO
ApeBecHyIo wiemny, 0e3 obecuBeunBaHue nox naeiictBueM temmnepatypbl. bnaromaps atmocdepe
MHEPTHOIO ra3a B XOA€ CYIIKM MOXeT OBbITb CHIKEH IIOTEeHIHAl BOCILIAMEHEHUS
BBICYIIMBAEMBIX MIPOAYKTOB, U CJIENOBATENHHO, MOKAPOONACHOCTb CYILIMJIKH, U COOTBETCTBEHHO,
BCEro YCTPOUCTBA. DTO K€ CIIPABEMIHBO, €CIIU MPUMEHSIIOT CIIOCO0 MO H300PETEHHIO IS CYIIKU
APEBECHBIX BOJIOKOH. HpI/I CYHIKE AOPEBECHBIX BOJIOKOH TMPEANOYTUTCIIbHBIM SBJISACTCA, B
YACTHOCTH, KOHTPOJUPYEMOE U pEeryJiupyeMoe COAep:KaHWe BJard B COOTBETCTBUH C
I/1306peTeHI/IeM, B BBICYIIHMBACMbIX IPOAYKTAX, IMMOCKOJIbKY BJIAXKHOCTH APCBECCHBIX BOJIOKOH
OOBIMHO COCTaBJsieT MpobJieMy B HaNbHEWIEM, TpH MOCienyolneldl odpaboTke BOJIOKOH, B
YaCTHOCTH B CEKIMU TNpeccoBaHus. B omimume or mnepepaOoTKM IpEeBECHOH INEMbl, HE
o0ecreynBaoT MPOMEKYTOUHOE XPAaHEHHE BBICYLIEHHBIX JPEBECHBIX BOJIOKOH. Hamporus,
NPECCOBAHUE IPEBECHBIX BOJIOKOH CIIEyeT HEMOCPENCTBEHHO TMOCjie CYLIKH, TaK YTO
COACPIKAHUE BJIard B CYHIUJIBHBIX U3ACITUAX COOTBETCTBYCT HEMOCPECACTBECHHO BJIar€ B CCKIHUU
npeccoBanusi. Criocod mo u3o0peTeHno 00ManaeT TakuM MPEUMYIIECTBOM, YTO MOXKET OBITH
O6eCHeLIeHO KOHTPOJIUPYEMOE U MOCTOAHHOEC KAY€CTBO BBICYHMICHHBIX CBIIMYYUX IMPOAYKTOB IJIA

nanpHeHei nepepaboTKH.



18

Jlpyrue mpeumyInecTBa U MpU3HAKH N300pEeTEeHNs BBITEKAIOT U3 JAJbHEHIIEro OMUCaHHs
yepTeskell B CBSI3M C NPEANOYTUTENbHBIMH BOIUIOLIEHUSMH U TpUiIaraeMod  (GopmyJibl
n3o0perenus. Ilpu 3TOM, pa3nuyHble NMPU3HAKM MOTYT OBITH PEAJM30BaHBl OTAEIBHO WU B

COYCTAHHH.

Bomnnomenus

Ha ®ur. 1 npexacrasieH nepBblii MPpUMep YCTPOUCTBA MO M300PETEHUIO TS peaTH3aiu
crocoba Mo HM300pETeHHMI0 Ha TPAKTHKE. YCTPOHCTBO conmep:kut OapabaHHYHO Cymwiky 1,
pa3rpy30uHblii OOKC 2, nBa YCTPOWCTBA 3 OYHCTKH, pabOTarOIMX MapajijIeNibHO, JBa
TeruiooOMeHHuKa 4, paboTalNNX MapajuieNlbHO, TeHepaTop ropsiuero rasa (B ciaydae @wur.l,
MHOTOTOIUTMBHYIO TOPENIKY 5 ¢ KaMepoH CropaHusi) AJIsl CKUTAaHUSI CMECH TOIUTMBA/BO3AyXa IS
ropenus, GunbTp 6, a Takxke AbMOxon 7. CylIMybHBIE Tapbl, OOpa3yrOIIMECs] TMPHU CYIIKE,
HanpuMep, APEeBECHOH mensl B OapabaHHOW cymmike 1, HAMpaBISsIFOT B CYLIMJIBHBIA KOHTYD.
Mexny OapabanHOM cymmiakoil 1 u ycTpoHcTBaMu 3 OYMCTKH YCTAHOBJIEH BEHTUJISITOP 8 Iuis
CYIIMJIBHBIX MAapOB, MEXAY (QMIBTPOM 6 U IBIMOXOIAOM 7 pACIONOXKEH BEHTHIATOP 9 ans
OTXOZSINEro ra3a ropesiki, 1 MeKAy TeIUIOOOMEHHUKOM 4 U KaMepOou CropaHusi 5 pacrookeH
BBITIOJIHEHHBIN C BO3MOXKHOCTBIO perynnpoBaHus BeHTussiTop 10 ana yactu napos. Cymuinka 1
MOKeT ObITh CHaOxeHa 30HOW 11 3amemyieHuss U DO3UPYIOLINM ycTpoiictBoM 12. Bxom mis
TOIJIMBA B FOPEJIKY 5 MOAPOOHO HE MOKa3aH.

B Oapabannyro cymuiky | MOmaroT Chllydne MPOAYKTHI, HATIPUMEp, APEBECHYIO IIEmy
w/unu apeBecHble BoJOKHA. CylMibHbIE Tas3bl, NOjaBaeMble B OapaOaHHYIO CyIIMIKY 1,
HArpeBalOT C MOMOLIBID TEIUIOOOMEHHUKA 4, U OHM UMEIOT TeMIEPaTypy OT MPUOIH3UTETHHO
250°C nmo mnpubmusurensHo 600°C. HarpeB CymIMIbHBIX Ta30B B TEIJIOOOMEHHHKAX 4
00ecrneYnBaoT B TOMEPEYHOM MPOTHBOTOKE MOCPEACTBOM OTXOISLIMX Ta30B W3 KaMephbl
CropaHusi, BbIpaOaThIBAEMBIX MHOTOTOIUIMBHOW Topenkod 5. Otxopsimue ra3bl HMET
temneparypy ot npudiamsurensao 750°C no npubnusutensHo 900°C. BHyTpH kKaMepbl CropaHust
JIOCTUTAIOT TeMmepaTypbl npudmusutenbao oT 750° C go 1050°C, mpuueM B KauecTBe TOTLIMBA
MOYKHO HCIIOJIb30BaTh, HAIIPUMED, MPUPOIHBIN ra3, HeTh W/ HIN APEBECHYIO IbUIb, HIIH APYTUe
OTXOJIbl OT IPOU3BOACTBA APEBECHBbIX IUIUT. PasnuuHble BUABI TOIUIMBA MOXKHO MCIIOJNb30BATh
OTAENBbHO WU B JIFOOOM COUYETaHHH.

ITocne Toro, Kak BBICYIINBAEMbIe NMPOAYKTHI MPOXOAIT OapabaHHYIO CYIIMUIKY 1, MOXET
ObITh TIpenycMOTpeHa oOmHa 30Ha |1 3aMennieHus Ui BBICYLIMBAEMBIX INPOAYKTOB H/HIIK
pa3rpy30uHbIi OOKC 2 Ui M3BJIEYEHHUS BBICYIIEHHBIX CBHIMYYHX MPOAYKTOB. CyIIMIIbHBIE Ta3bl

Wi CyIIHJIbHBIC IMapbl, COOTBCTCTBCHHO, HAIIPABJIAIOT YE€PEC3 BCHTUJIATOPD 8 AJis1 CYIIUIJIbHBIX
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IIapOB B OTHO MJIH O0Jiee YCTPOMCTB 3 OUMCTKH, MPENMOYTHTEIBHO B [IMKJIOHHbIE cenapaTopsl. B
KaueCTBE aJbTEPHATUBbl WJIM JONOJHUTENIBHO, MEXAY YCTPOWCTBOM 3 OUYHUCTKH U
TEINIOOOMEHHUKOM 4 MOXeT OBITh YCTaHOBJIEH BEHTWJIATOP Ui CYLIMJIBHBIX TMapos. B
YCTPOHCTBE 3 OUYMCTKH OTHENSAIOT MEJKYI0 IbUIb M JAPYrMe YacTHLbL 3aTeM OTeJIeHHbIN
MaTepuaJl MPEANOYTUTEIbHO MOXHO HANpaBUTb B IPOU3BOACTBO WM CKE€Yb B I'€HEPaTOpe
rops;dero rasa, TakOM Kak, HampuMep, MHOroTomiauBHas ropenka 5. Ilocne npomyckanus
CYLIMJIbHBIX MAapOB uepe3 YyCTPOHCTBA 3 OYMCTKM, WX HANpPaBISIOT B OAMH MK Ooee
TerI00OMEeHHUKOB 4. B TermooOMeHHMKe 4 CyIIMIbHBIE Mapbl HAMPEBAKOT OT MPUOTUZUTETBHO
110°C -130°C mo 250°C - mpubmusurensHo 600° C. DTO OCYIIECTBISIOT B PEXKHME
MONEPEYHOr0 MPOTUBOTOKA C IMOMOLIBK) OTXOMSALIMX [a30B MHOTOTOIUIMBHOW TOpPENKH 5 U3
Kamepbl cropanusi. B TemnooOMeHHWKax 4 4YacTh MapoB OTACNSIOT M HANPABISIIOT B
MHOTOTOIUTMBHYIO TOPEJIKY 5 B Ka4eCTBE BO3JyXa JJIsl TOPEHUST M/MITH OXJIQXKJAIOIIETr0 BO3IyXa.
DTy 4YacThb MapoB NPUBOMAST B JBI)KEHHUE BbBINIOJHEHHBIM C BO3MOXHOCTBIO PEryJIHPOBAHMUS
BeHTHIIATOpOM 10 ansa vactu mapoB. OTxoasmuuii ra3 MHOTOTOIUIMBHOHN TOpEKU S5, KOTOpPBIH
CIYKUT JJs1 pa3orpeBa CYIIWJIBHBIX Ta30B B TEIUIOOOMEHHHMKAX 4, HaNpaBJBIIOT, IIOCHE
NPOXOKIACHUS Yepe3 TEIUIOOOMEHHUKU 4, B GUIbTP 6. ITO, B HACTHOCTH, SJIEKTPOCTATUIECKUN
OCAIUTENb, MPEANOYTUTENIBHO JJEKTPOCTATUYECKUN OCaaUuTeNb Cyxoro Ttuma. Puiaerp 6
NPEATNOYTUTENBHO paboTaeT B peXXKUMe BCACBIBAHUS, IIPU 3TOM Mociie GuiIbTpa 6 MpeaycMoTpeH
BEHTUJIATOP 9 I OoTXOAsALero rasa ropeiaku. OuuieHHbI TakuM 00pa3soM OTXOISALIMN ras3
TOPEJIKY BBIMYCKAIOT YePe3 AbIMOXOJ 7 B OKPYKAIOLIYIO CpPeny.

B coorBercTBHMM ¢ u300peTeHHEM, CYILIKY JPEBECHOH IIembl OCYLIECTBISIOT B
CTHeLMaJbHOM TTapOBOM KOHTYpe. Takum o0pazom, MpeuMyIeCTBEHHO MOXKET OBbITh JOCTUTHYTO
BBICOKO€ COZIepP)KaHUE MapoB U, TAKUM OOpa3oM, MOXKeT ObITh peajH30BaHa LIAsINas CYIIKA,
YTO NOJIOXKUTENBHO BJMSET HA KAaueCTBO BBICYIIMBAEMBIX NPOAYKTOB. Kpome Toro, takum
0o0pa3oM 3arpsisHEeHHE U, CIIEIOBATENIbHO, H3HOC CYIIMIBHOTO KOHTYPa, MOTYT OBITh CBEIEHBI K
MHUHHMYMY. Takke MOXeT OBITh yJydYIIeHa MPOTHUBOMOXKAPHAS 3aIMUTa OJarofapsi HEMpPsSIMOMY
HarpeBa CyLIWJIKU U BBIAECJIEHHOMY CYLIUJIBHOMY KOHTYDY.

PerynupoBanue (T.e. KOHTpPOJIb) BBIMOJIHEHHOTO C BO3MOXKHOCTBIO PEryJMpOBAHHUS
BeHTUIATOpa 10 1711 4acTU MapoB OCYLIECTBISIOT B MPEANOYTUTENBHOM BOIUIOLICHUH 4Yepes3
YPOBEHb 3arpsi3HEHHs] OTXOASAIIUX TIa30B TOPEJKH, HAmpuMep, HCXOAs U3 KOHLEHTpPaLUU
OKCHIOB a30Ta W/WMJIM 3HA4YEHUWH KOHLEHTpPAaUWH MOHOOKcHia yriepoxma. Kpome Toro,
BBINIOJIHEHHBI C BO3MOXKHOCTBK) PEryJIMPOBAHUsI BEHTWIATOP JUIsl 4acTH MapoOB MOXKHO
KOHTPOJIUPOBATh Y€Pe3 MAKCUMAJILHOE COAECPKAHNE HHEPTHOI'O ra3a B CYLIMJIBHOM KOHTYPE WIH

COZEPIKAHUE KUCIOPOAA B OTXOISIIEM Ia3e MHOTOTOIIIMBHON FOPENIKH S.
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B npenmouTuTensHOM BOIUIOIIEHHM IIOAA4y CHIMYyYHUX TPOAYKTOB B OapabaHHYIO
CYLIMJIKY | OCYLIECTBJIAIOT NPU PEryJIUPOBAHUM COAEPXKAHUSA BOABI B CYLIUJIKE C MOMOLIBIO
JO3UPYIOLIEro yCTPOWCTBA 12, mpU 3TOM ChINy4YHE€ NPOAYKTBI AO3UPYIOT B 3aBUCUMOCTH OT
BJIQYKHOCTH PA3JIMUHBIX (PPAKLUH CHITYYHX NMPOAYKTOB MPH noaaye B OapabaHHyIO CYIIMIKY 1.

Bo3nyx pans ropeHus MHOTOTOIUIMBHOM TOpENKH 5 MNpeAaBapUTENbHO HArpeBarOT C
MOMOIIBIO  TeriooOMeHHMKa 19,  KOTOpBbIM  paclojioKeH HHXKe [0  TMOTOKYy  OT
3JIEKTPOCTATUYECKOrO (QuyibTpa 6, U OH MOXKET MPencTaBjsTh COOOH CBekuM BO3AyX 13 u3
OKpyKaroIierd cpeapl. B KauecTBe ainbTepHATHBBI W/WJIM  JOMOJHHUTENBHO, TaKXke U
JOTIOJHUTENbHBIE BO3AYIIHBIE IOTOKM, TaKUE€ KAaK OTXOAALIME rasbl 16 mpecca Wau IHIBL
OTXOJAIIHE ra3bl 17 MeCKOCTPYHHON JTMHUU W/WTM OTXOMSIIINE ra3bl U3 JTMHUK 27 TMPOU3BOACTBA
KJes, MOXHO TPEABAPUTENBbHO HarpeBaTb B TemiooOMeHHWke 19 u mopmaBath B
MHOTOTOIUIMBHYIO FOPEJIKY 5 B Ka4€CTBE BO3/yXa JJIsl TOPEHUSI.

Ha ®wur. 2 noka3zana 4acTb yCTpOWCTBa, npeacrtasieHHoro Ha @ur. 1. B 3Tol wactu
MOKA3aH LUKIJIOH 32 Ui rops4ero rasa, NpeAHAa3HAYeHHBbIM AJIs1 OYUCTKU OTXOISLIUX Ia30B,
BbIpaOaThIBAEMBIX MHOTOTOIUIMBHON ropenkoi 5. Kak mokasano Ha ®wur. 2, MHOTOTOIUTUBHAS
ropeska 5 TakKe€ MOXKET BKJIKYaTh LT3 33, 4Yepe3 KOTOPBbIM MOXHO BBITPY:KAaTb TBEPIbIE
BELIECTBA, TAKUE KAaK 30J1a WJIH Ca)a U T.1.

Ha ®ur. 3 nokazaHo anbTepHAaTUBHOE BOIUIOLIEHHUE YCTPOWMCTBA, PACKpbITOro Ha dur. 1
umi Ha Qur. 2. BmecTO MHOrOTOIJIMBHOM TOpPEJKHM S [OaHHOE YCTPOMCTBO BKJIKOYAET
KOJIOCHUKOBBIN reHepaTop 31 ropsiuero rasa, OTXOASIINE Ta3bl KOTOPOrO OYUIIAIOT C MOMOIIBIO
LUKJIOHA 32 1JIsl TOPSIUero rasa.

Ha ®wur. 4 moka3aH apyroi Nnpumep yCTPOHCTBA MO H300OPETEHHIO IJIST peau3alyiu
crocoba mo wu300pereHUMI0 Ha mnpakTuke. OAMHAKOBBIE HOMEpa TO3UIMA OTHOCATCS K
OIMHAKOBBIM 3JIEMEHTAaM, KOTOpPbIE ONUCAHbI JJIs1 YCTPONCTBA, NpenacTaBieHHoro Ha Pur. 1. B
JIOTIOJIHEHUE K YCTPOMCTBY, NpeAcTaBieHHOMy Ha Dwur. 1, ycrpoiicTBo B cooTBeTcTBUU ¢ Dur. 4
BKJIFOYAET MEPBbIA KOJOCHUKOBBI TeHepaTop 31 ropsdero rasa, KOTOPBIM YCTaHOBJICH
napajjieIbHO MHOTOTOIUIMBHOM ropesnke 5. B 3TOT kOJOCHUKOBBIN reneparop 31 ropsiuero rasa
NOJAIOT TBEPIbIA TOPIOYHMIA MaTepuasl, KOTOPBIA, HAMpUMep, MOXKET MpPEACTaBISATh COOOH
OTXOZABI JIPEBECHBIX MATEPHAJIOB U T.J. DTOT Marepuaj MOXKeT ObITb 0ojiee KPYITHBIM, 4YeM
MaTepuall, UCMOIb3yEMBbI B Ka4€CTBE TOIJIMBA AJIs1 MHOTOTOIUIMBHOW TOPENKU 5, U BKJIKOYAET,
HampuMep, JPEBECHYIO INeNy WM JAake JApeBeCHble IUINTBL. TakuMm o0pa3oM, Hajandue
KOJIOCHMKOBOT'O reHeparopa 31 ropsiuero rasa rno3soJisieT OCYLIECTBIISATh MOJHYIO TEPMHUUYECKYIO
nepepaboTKy MaTepHajoB, KOTOPbIE, HAPUMED, MOIYYaAIOT I7ie-1100 B IMpoliecce MpOU3BOICTBA

IPEBECHO-CTPYKEUHBIX IJIUT WK ApeBecHbIX usaenui. KonocHukoseiil renepatop 31 ropsiuero
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raza padoTaer C MEPBUYHBIM ra3oM 39, KOTOPBII MOXET NpEenCTaBIATb COOOH, Hampumep,
CBeXUI BO3yX 13 U3 okpyxkarowen cpeaspl. [IepBUUHbIN ra3 MOKHO HArpeBaTh A0 MOBBIIIEHHbBIX
TEMIIEpaTyp, B KaudeCTBE aJbTEPHATUBBI, MOXXHO HCIIOJIb30BaThb IEPBUYHBIA BO3JyX W3
OKpysaroue cpenbl. Kak omnucaHo Bpllle JJs1 MHOTOTOIUIMBHOW TOpPENKH S, TaKXkKe B
KOJIOCHUKOBBINA reHepatop 31 ropsidero rasa moaar0T 4aCTUYHBINA MOTOK 22 CYIIUJIbHBIX Ia30B
Yyepes OTNENIbHBIN, BBIMOJHEHHBIN C BO3MOKHOCTBIO PETyJIUPOBAHUS BEHTUIATOP 36 unu 37 ms
4yacTu mapoB. [lapora3oByro cMech, OTBOAMMYIO M3 TEIIOOOMEHHHMKA 4, MOXKHO NOOaBJIATH B
KOJIOCHMKOBBIM TreHepatop 31 ropsdero rasa B KadecTBE BTOPUYHOIO BO3Ayxa 37 WM
TPETUYHOIO BO3Ayxa 36.

Otxonsmue rassl, BEIpadaThIBAEMble KOJIOCHUKOBBIM M€HEPATOPOM TOPSIUEro ras3a, TaKkKe
MOMAAIOT B LIMKJIOH 32 AJIs rOPsiYero rasa, KOTOPbIN TAK)Ke MCIHOJB3YIOT AJIsl OYMCTKH OTXOSALINX
ra30B MHOTOTOILIMBHOHN ropenku 5. COOTBETCTBEHHO, 3TOT y3€J1 00eCreunBaeT NapajuiebHYO
paboTy MHOTOTOTUTMBHOW TOPENIKK 5 U KOJIOCHUKOBOTO reHeparopa 31 ropsiaero rasa. DTOT y3en
Takke oOecrneunBaeT albTEPHATHBHYIO pabOTy MHOTOTOIUIMBHOM TOpenku S  wim
KOJIOCHUKOBOTO TeHepaTopa 31 ropsiuero rasa. ['a3pl, OUHIEHHbIE B LUKIJIOHE 32 IJIs1 TOPSTYEro
rasa, 3aTeM HCIOJB3YIOT JJIsl HarpeBa Mapora3oBOl CMeCH ISl CYIIKH APEBECHOH INembl W/Hn
BOJIOKOH BHYTpU OapabaHHOM cymmiaku 1 myTeM HenpsMoro TeriooOMeHa BHYTPH
TEII00OMEHHUKOB 4.

Ilepsuunbiii Bo3ayx 39, momaBaemblil B KOJOCHUKOBBIM reHepatop 31 ropsidero rasa,
NPEANOYTUTENIHBHO MOKHO TPEIBAPUTEIBHO HArpeBaTh C IOMOIIBIO TerIooOMeHHHka 19,
KOTOPBIH YCTAHOBIIEH HIDKE 110 MOTOKY OT (uibTpa 6. OThuiIbTpoBaHHBIE OTXOAAIINE Ta3bl 24
HANpPaBJISIIOT Yepe3 TerIOOOMeHHHK 19, COOTBETCTBEHHO, CBEKHIl BO3AyX 13 Okpykaroimeit
cpeabpl MOKHO TPEIBAPUTENIbHO HAarpeBaTh mnepen nojayeld B reHeparop 31 ropsiero rasza. B
Ka4eCTBE aJIbTEPHATHBBI /WM JOMOJHUTENBHO, TAK)KE JOMOJHUTEIbHbIE BO3IYIIHbIE MOTOKH,
Takue Kak OTXOAsIMe rasbl 16 mpecca WiaM NWIbL, OTXOAAL(ME rasel 17 W3 NMEeCKOCTPYWHOU
JVHAW W/WIN OTXOASIIME Ta3bl 27 M3 JIMHUM TPOHM3BOICTBA KJIEs, MOXKHO TPEIBAPUTEIBHO
HarpeBaTh B TeIIOOOMEHHHKe 19 M momaBaTh B KOJIOCHUKOBBINA reHepatop 31 ropsiaero rasa B
KayeCcTBE MEPBUYHOrO BO31yXa. JIONMOIHUTENBHO WIM B KAa4€CTBE AJBTEPHATUBBI, YKa3aHHBIC
BbIlE ra3bl 13, 16, 17 u 27 Takke MOKHO MCHOJNB30BaTh B KAa4eCTBE BTOPUYHOIO Bo3ayxa 37
W/WIH TPETUYHOTO BO3NIyxa 36 W MOAaBaTh B KOJOCHUKOBBIM T'€HEPATOp TOpsYero rasa Han
NEePBUYHON 30HON ropeHust. [IoToku BTOPUYHOrO W/WIIM TPETHYHOTO Ta3a NMpeAHa3HAYEHbI IS
CHIDKEHHSI COZEPKaHMsI OKCHZA a30Ta B OTXOMAIIMX Tra3ax, oOpa3yHOLIMXCsl B KOJOCHUKOBOM

reHeparope 31 ropsiuero rasa, u/MiH UxX UCIOIb3YIOT B KAYECTBE OXJIAXKIAIOIIETr0 BO3AYXa.
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MHororomBHas ropenka 5 Bkimoudaer Mydenp 21, B KOTOPOM NPOUCXOAUT TOPEHHE.
I'asser 13, 16, 17 w/unm 27 MOXKHO MCIIONIB30BATh B Ka4eCTBE MEPBHYHOIO BO3JyXa U MOJABATh B
mydenb 21 B kauecTBe Bo3yxa Ul ropeHus. BHyTpu Mydens BOCIIaMeHsSIOT U C)KUTal0T CMECh
BO3IYX Ul ropeHus/Tomnnso. CMelnBaHie NepBUYHOIO BO3AyXa M TOIUIMBA HE MOKA3aHO Ha
®ur. 4. DTOT nEepBUYHBIN BO3AYX MOKHO MEPEMEIIATh C TIOMOLIbIO OTAENBHOrO BeHTHIsATOpa 18
Ul TIEPBUYHOTO BO3ayxa. Kpome TOro, B KayecTBE OXJIAXKIAIOLIErOo BO3AyXa 38 MOXKHO
UCTIOJIb30BATh CYILIMJIbHBIE TIAPBI, KOTOPBIE OTBOIAT B 22 M3 TEIUIOOOMEHHUKOB 4 W MOJAAIOT B
MHOTOTOIUIMBHYIO TOPENKY 5 depe3 BEeHTWIATOp 40 i OXJaXAarollero BO3Ayxa Ha BHEIIHEM
kousbLieBoM cormie 30. Kpome TOro, MHOTOTOIUIMBHAS TOpejiKa 5 Takke CHaO)kKeHa BHYTPEHHUM
KOJIBLIEBBIM COIJIOM, B KOTOPO€ MOKHO MOJaBaTh OXJAXAAKOLIUNA BO3AYX C IOMOIIBIO
BeHTHIIsITOpa 41 1ist oxyaskaaromero Boznyxa mMydens. C mOMOIIbI0 BHYTPEHHETO KOJIBIIEBOTO
coria O0ECreYnBalOT JIAMUHAPHBIA IOTOK OXJIAXKIAIOIIEro BO3AyxXa BHYTpU Mydens 21,
KOTOpbIi 3¢p¢dexkTuBHO 3amuimaer mydens oT 21 or meperpeBa. B kaudecTBe OXJIaKAAOLIETO
My¢enb BO3AyXa, HAPUMEDP, MOXKET ObITh MCIOJB30BAH CBEXKUI BO3AYX 25 M3 OKpY)KAOLIEH
cpeabl W/WJIH OTXOJSINNE Ta3bl, MOCTABJISIEMbIE JOMIOJHUTEIbHBIM KOJIOCHIKOBBIM I€HEPaTOPOM
31’ ropsiuero rasa.

CoOOTBETCTBEHHO, YCTPONCTBO B COOTBETCTBUU ¢ Dur. 4 BKIOUYAET AOMOJHUTENbHBIN
KOJIOCHUKOBBIN TeHepatop 31' ropsiuero rasa, KOTOPbI MOXKET CHaOKaTbCs TEMH K€ Ta30BbIMH
MOTOKAaMHU, 4TO U KOJIOCHUKOBBIN renepatop 31 ropsdero raza. B nononHenne k KOJOCHUKOBOMY
reHepatopy 31 ropsiuero rasa, KOJIOCHUKOBBIM TreHeparop 317 ropsuero rasa COXEpKUT
JOTIOJTHUTENIbHOE KOTEJNIbHOE OTAeNieHHe 28 ¢ MacisHbIM TEIUIOHOCUTENIEM, B KOTOPOM
NPEAyCMOTPEHBI TETUIOOOMEHHUKH JJIs1 PEKyIepaliy TeMJIOBOH SHEPTUU OTXOSIINX T'a30B WU
ra3oB, FreéHepUPYEeMbIX KOJIOCHUKOBBIM reHepaTopoM 31’ ropsiuero rasa. [lorok 20 orxopsimux
rasoB pasfessiloT Ha ABe 4acTU. llepByr0 4acTh MCMONB3YIOT B KAu€CTBE OXJIAXKIAIOIIETO
BO3yXa sl Mydesiss MHOTOTOIUIMBHON TOpesiki U NOOaBISIOT 4Yepe3 BHYTPEHHEE KOJIbIIEBOE
COIUIO C MOMOINBK BeHTWIsATOpa 41 i oxjaxkparomiero Bo3ayxa Mydens. Bropyro dacte
notoka 20 OTXOASALINX ra30B HEMOCPEICTBEHHO HANPABISIOT K (QUIBTPY O U HCIONB3YIOT IS
nepeavy Teria B TeriooOMeHHuke 19.

Huxe mo moToky ot TeriooOMeHHuKa 19 yCTaHOBIIEH NONOTHUTENbHBINA TEMIIO00MEHHHUK
29, B KOTOpPOM, HAIpUMEP, MOXHO INOJYy4aTb TOPAYYK) BOAY WJIM TOPSYMN MAaCISHBIN
TerIoHOCHTEb. COOTBETCTBEHHO, MOXKET OBITh O0ECIIEYEeHO IOIMOIHUTEIBHOE HCIIONBb30BAHHE
TEIJIOBOM SHEPIUH, BCE €11€ COACPIKALIEHCS B MOTOKE OTXOASIIIErO rasa.

HaKOHeI_I, IMOTOK OTXOAALIUX Ia30B OTBOAAT HEPE3 AbIMOXO 7.
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Ha ®wr. 5 nokasana wacte @ur. 4, Ha KOTOpOil Oojiee mMOAPOOHO TPEICTABIICH
terooOMeHHUK 19. Kak cTaHOBUTCS O4eBUAHO M3 DUr. 5, MOTOK OTXONAIIUX ra3oB U3 24,
KOTOPBIA OUHUIIEH C TOMOLIbI0 (pribTpa 6, HAMPaBISIIOT Yepe3 TerIo0OMEeHHUK 19, 4ToObI
HarpeTh MOTOKU ra3a, o003HaueHHbIe HOMepamu mnozuuuid 13, 16, 17 w/unu 27, kKak OMUCAHO
nanee. IlpenBapurenbHO HarpeThlii MOTOK 42 ra3a BBIBOAST W3 TemiooOMeHHHMKa 19, u ero
MO’KHO TI0JIJaBaTh B MHOTOTOILJIUBHYIO TOPEJIKY 5 MK JIFOOOW U3 KOJIOCHUKOBBIX TeHepaTopoB 31
w/unu 31’ ropsiuero rasa.

Ha ®ur. 6 nokaszansl yactu Qur. 4, npu 3TOM MoAa4da BO3AyXa U3 MHOTOTOILIMBHON
ropenku 5 mokasaHa Oonee moapoOHo. Kak cTaHOBHTCS OYEBHIHBIM, MHOTOTOIUTUBHAS TOPEJIKa
5 UMeeT TpH Pa3TUYHBIX UCTOUHHUKA BO3AyXa, & UMEHHO MOJavy MePBUYHOTO BO3AYyXa, KOTOPBIN
MOXHO MOJaBaTh BEHTWIATOpOM 18 njs mepBuYHOro Bo3ayxa. IlepBUYHBIA BO3AYyX MOAAIOT
HETIOCPEACTBEHHO B My(denpb 21, B KOTOPOM TeHEPHPYIOT U BOCILUIAMEHSIOT CMECh MEPBHYHOTO
BO3yxa M TommBa. Kpome TOro, B MHOTOTOIUIMBHYIO TOpPEIKY 5 MOJAIOT OXJIAXKAAOIIHN
BO3yX 38, KOTOpPBI MOXXHO IOAAaBaTb B MHOTIOTOIUIMBHYIO TOPEJIKY S5 Yepe3 BHEIIHHE
KOJIBLIEBBIE COIUIA M C MOMOILIBIO BEHTWIATOpA 40 Ayt OXJIaKAAroLIero BO3AyXa PEryJsipHOro
ypoBH:A. Oxnaxparomuil Bo3ayx 38 MoxkeT ObITh, HAPUMEP, OTBEAEH (CM. HOMEp Mo3uLuH 22
Ha @ur. 4) ot TeruiooOMeHHNKa 4. OXJIaXAAOMUNA BO3MYX MOXKHO 3()()EeKTUBHO HCIIOJIB30BAThH
IUI OXJIQXKJEHHsT KaMepbl CroOpaHusi MHOTOTOIUIMBHOW ropenku 5. Kpome Toro, mydens 21
MOKET OBITh CHA0XKE€H IOTMOJHHUTENbHBIM OXJIAXKAAIOIMUM BO3IYXOM Uit My(ens, KOTOPBIi
MOXKHO TOaBaTh B MHOTOTOIUIMBHYIO TOPEJIKY 5 uepe3 BHYTPEHHHE KOJIbLIEBbIE COIUIA. DTOT
OXJIKAAKOLIMH BO3AYX Uil My(Qelisi HeOCPEACTBEHHO MOJAI0T B Mydenb 21 U ¢ MOMOIIBI0 HEro
s dexTrBHO oxnaxnarT Mydesb. Oxnaknaromuil Bo3ayx st Mydess MOKeT ObITh obecrieueH
C TOMOUIBK) OTAENBHOrO BeHTUNATOpa 41. B KkauecTBe OXJaKAAKOLIEro BO3JyXa MOXHO
HCIIOJIb30BaTh, HAIPUMED, BO3AYX 25 OKpY:KatoIllel Cpebl, a TAK)Ke CYLINIbHbIE Mapbl, KOTOPbIE
MOKHO OTBOIUTH (CM. HOMep mo3unmu 22) u3 TemiooOMeHHuka 4. J[OMOJHUTENHHO WM B
Ka4eCTBe aJbTEPHATHBBI, TAKKE MOTYT OBITh HCIOJb30BAaHbI OYHUIIEHHBIE OTXOJNSIIUE Ta3bl,
KOTOpbIe MOTYT OBITh OTZEJEHbI OT MOTOKAa OTXOASIIUX Ta3oB nocie ¢uisrpa 6. Kpome toro
WM B KaueCTBE aJIbTEPHATUBBI, TAK)KE€ MOXKHO HCIIOJIB30BaTh MPEABAPUTENBHO HArpeThie rasbl,
MOCTaBJIsiIEMble B KaueCTBe ra30BOro noroka 42 mocie teroodOMeHHnka 19. B dacTHOCTH, 3TH
rasbl MOTYT IPEICTABISTh COOOH NMpenBapUTENbHO HArPETHhIH BO3AYX 13 OKpyKaroweil cpensl,
oTXOonsAIMe Tasbl 16 W3 MPEeccCOoBaHWS W/WJIM Pacluiia, OTXOISIIHE rasbl 17 mecKoCTpyHHOM
JUHAA W/WIA OTXOAsImUe ra3bl 27 W3 JIMHAM MPOW3BOACTBA Kies. J(OMOJHUTENBbHO WA B

Ka4eCTBE€ aJIbTCPHATHBBL, B Ka4YCCTBC OXJIAXKAAOMIECIrO BO3AyXa MY(I)eJ'IH TAKXKE MOKHO
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UCIOJIB30BaTh OTXOJALINE TIa3bl, IOJABA€Mble U3 OTIAENBHOIO KOJOCHUKOBOrO reneparopa 31°
ropsi4ero rasa.

Ha ®ur. 7 nokazano apyroe noapodHoe nzodpaxenue @ur. 4, rae NoJHOCTBIO OTPaXKeHa
NOJIHAsT CUTyallMsi MOAA4YU BO3AyXa U OTXOJSALIMX TIa30B, IE€HEPUPYEMBIX MHOTIOTOILUIMBHOM
ropenkoi 5. CuTyanuss mojadyd B MHOTOTOIUIMBHYIO TOpPENKY S5 MIEHTHYHA CUTYaLuH,
nokazaHHo Ha @ur. 6. Kpome Ttoro, BuaeH UUKIOH 32 [ Trops4yero rasa, KOTOPBIH
UCTIONIB3YIOT ISl OYUCTKHU OTXONALIUX Ia30B, T'€HEPUPYEMbIX MHOTOTOIJIMBHOM TOPENKOH 5.
Taxxxe mokasaH XOJ MMOTOKa OTXOJSIIUX ra30B IMOCHE MPOXOKAEHUS LUKIOHA 32 IUIsl TOPSTUUX
razoB. OTxozmsiimue raspl MOJAIOT B TEIUIOOOMEHHUK 4, KOTOPBIH HCIONB3YIOT Ul Harpesa
CYIIMJBHBIX Tra30B (He moka3aHo). Ilocime »Toro orxopsigue ra3bl HPOMYCKAIOT Yepes
3IEKTPOCTATUYIECKHUH QUIIBTP 6, a TAKIKE TETUIOOOMEHHHUK 19.

B anprepHaTMBHOM BOIUIOLIEHUH, KaK MOKa3aHO Ha Pur. §, mokazaHa BO3MOXKHOCTb
HCNIOJIb30BaHUs BO3AyXa 25 OKpy»Karollel cpeabl B AOMOJHEHUE K MPeABApUTENBHO HarpeToMy
ra3oBOMy MOTOKY 42 B KauecTB€ MEPBUYHOIO BO31yXa, UCIOJIb3YEMOIO0 B MHOTIOTOILUIMBHOM
ropenke 5.

Ha ®ur. 9 npeacrasieHo BOIUIOLIEHUE, B KOTOPOM B 1Ba KOJIOCHUKOBBIX reHeparopa 31
u 31’ ropsYMX Tra3oB MOJAIOT OTBEAEHHBbIE OTXOASIINE ra3bl (HOMep mno3uuuu 22) u3
TerIo0OMEeHHUKa 4, KaKk B Ka4eCTBE BTOPUYHOI'O BO3AyXa 37, TaKk U B Ka4eCTBE TPETUYHOIO
BO31yXa 30.

Ha @ur. 10 nogpoOHO mOKa3aH 3JEKTPOCTATHUECKHH (QUIBTP 6, KOTOPBIH TaKkKe
00CyKIaeTcst B CBSA3M C MPEALISCTBYIOIIMMHU YEPTEKAMH, a TAKXKE TETNIOOOMEHHUK 29, KOTOPBIH
pacrojioXKeH HIKe 1O TOTOKY OT 3JiekTpocTaTudeckoro ¢uibrpa 6. TernmooOmeHHUK 19 He
NOKa3aH Ha 4YepTeke Uit yAaoOCcTBa. YKa3aHHBIM TEIUIOOOMEHHUK 29 HCIONB3YIOT AJIst
peKyInepaluu TEMJIOBON SHEPTUH, COAEPIKALLEICs B MOTOKE OTXOAAIUX ra3os 24. Kpome Toro,
UCTIOJIb3YIOT BEHTUWJISITOP 9 JUIst OTXOISIIMX ra30B U pabOThI 3JIEKTPOCTATHUYECKOTO (PUIIBTPA, &

TaKKe TeIuIooOMeHHuKa 29.

Howmep nozunmii, 0003Ha4eHHbIE HA YepTekKax:

bapabanHas cymmika
Pasrpy3ounsrii 60kc
barapelinblii TUKIOH

TeruiooOMeHHUK

[ N O S

MHororoniauBHas ropeiaka
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6 DnekTpocTaTudeckui PUIbTp

7 JpIMOXOA

8 BenTunATOp CylIMIKU

9 BeHTWIATOP AJIA OTXOAALIETO BO3AyXa

10 BpinmoaHeHHBIN ¢ BO3MOXKHOCTBIO PEryJIUPOBAHNS BEHTWIATOP AJI YaCTU apOB
11 3ona 3amenienus

12 Jo3upyroiee yCTPONHCTBO

13 Bozayx okpyxkaroeii cpeabl

16 Otxopmsimue ra3pl OT MPECCOBAHUS/pacnia

17 OTxopsiimue ra3bl U3 MeCKOCTPYHHON JTMHUU

18 BeHTUIATOp 17151 BO3/AyXa FOPEHUs

19 TermnooOMEHHUK AJIsi OTXOSIIETO BO3AyXa

20 OTxopsimue ra3pl U3 KOTEJIbHOIO OTAEIEeHUs

21 Mydens

22 YacTU4HBIH MOTOK BO3/AyXa U3 TEIJIOOOMEHHHKA

24 OTxopsimui ra3 mocie IeKTPOCTaTHIECKOTO (PribTpa
25 Caexuil BO3IyX U3 OKPYKArOLIEH Cpenbl

27 Otxopsimue ra3bl U3 JUHUU MPOU3BOACTBA KJies

28 KoTenbHOE OTAENEHUE C MACIISIHBIM TETLIOHOCUTENEM
29 TenoOOMEHHUK C OTXOASALIMM BO3AYXOM ISl BOABI
30 Konbuessle cora

31 KonoCHUKOBBIN reHepaTop ropsiuero rasa

31’ KOJOCHUKOBBIN reHepaTop Topsiyero rasa

32 [IMKJIOH 1Tl TOPSTYero rasa

33 BbIxoa 1uist 30716 MHOTOTOIUIMBHON TOPENKU

34 BpIxoa 1uisl 30J1b1 LUKJIOHA AJIs FOPsiYero rasa

35 BeIxox uist MBUTH 3JIEKTPOCTATHYECKOTrO (PHIbTpa
36 TperuuHsblil BO31yX

37 Bropu4Hblii BO3AYyX

38 Oxnakaaroiuii BO3IyxX

39 IlepBUYHBIHI BO3YX

40 BeHTUIATOp IS OXJIAXKAAIOIIEro BO3yXa

41 Oxnaxxaarouuii BO3ayxX s My e

42 IlpenBapuTeNbHO HArpeThI BO3AYX



DOOPMVIJIA NU30BPETEHHA

1. YcTpoHCTBO AJst CYIIKH CHIMYyYUX MPOAYKTOB, B HACTHOCTHU APEBECHBIX BOJOKOH H/HIIN
JPEBECHOH LIEeNbl, BKJIIOYAIOIIee:

IO MeHbIIeH Mepe ofHy cymmiky (1), B yactHOCTH, OapabaHHYIO CYIIHIIKY,

10 MeHblIel Mepe onauH reHepatop (5, 31, 31°) ropsiuero raza u

IO MEHbIIEH Mepe ONUH TEerIOOOMEHHHUK (4), KOTOphIi obecredeH Ui HEmpsMOro
HarpeBa MaporasoBOM CMECH JJIsl CYLIKH ChIMYYUX MPOAYKTOB B cymrmike (1), mpudeM Harpes
YKa3aHHOTO IO MEHbLIEH Mepe OHOro TEeIIOOOMEHHUKA OOeCTeYMBAIOT OTXOMSIINE Ta3bl,
BeIpaOaThIBa€Mble YKa3aHHBIM IO MEHbIIEH Mepe omHMM reHeparopom (5, 31, 317) ropsuero
rasa,

10 MEHbIIEH Mepe OUH OTBOAHON TpyOOmpoBo (22) BBILIE IO MOTOKY, HUXKE IO IMOTOKY

OT TI0 MEHBIIEH Mepe OHOrO TeII00OMEHHNKA (4) W/nu BHyTpH Hero Kk rereparopy (5, 31, 31°)
ropsT4ero rasa Iyl OTBOZA YaCTH IMOTOKA MapOra3oBOd CMeCH, U

10 MEHbIIEH Mepe OUH TPYOOIPOBO JIJIsl OCTAJIBHON YacTH MOTOKA B CyuImiiky (1),

OTJIMYAIOIIEECs TEM, UTO

obecriedyeH 1o MeHblued Mepe oauH (GuiubTp (6) IS OYMCTKHU OTXOISINUX Ta30B,
BbIpaOaThIBAEMBIX YKa3aHHBIM IO MeHblLIeH Mepe ogHuM reneparopom (5, 31, 317) ropsuero
rasa, B YaCTHOCTH 3JIEKTPOCTATUYECKUH OCAAUTENb, NMPEANOUYTHTEIBHO 3JIEKTPOCTATHUECKUN
OCaUTeNb CYXOrO TUIA, U HIDKE MO MOTOKY OT YKa3aHHOTO 10 MEHbIIeil Mepe OTHOro GuibTpa
(6), obecrieueH mo MeHbLIeH Mepe OAWH TeruiooOMeHHUK (19), KOTOpBIil mpenHa3Ha4YeH IS
HerpsiMoro Harpesa rasos (13, 16, 17, 27), ucnonb3yeMbIX B KauecTBe MUTaromero sosayxa (18,
36, 37, 39) nns yka3aHHOTO MO MeHbInel Mepe omHoro reHeparopa (5, 31, 317) ropsiuero rasa,
NpUYeM HarpeB YKa3aHHOTO MO MEHbILIeH Mepe OmHOro TeroodMeHHuka (19) obecneunBaroT

YKa3aHHbIC OTXOOAIIUE Ira3bl.

2. VYerpoiictBo mo 1.1, oTiMyaromeecss TeM, YTO HH)KE MO TOTOKYy oT (uibrpa (6)

pacronokeH BeHTIATOp (9) anst oTxoasimux rasos reHepatopa (5, 31, 317) ropsiuero rasa.

3. YCTpOMCTBO MO OJHOMY M3 MPEALIECTBYIOIIMX IYHKTOB, OTJIMHYAKOLIEECS TEM, 4TO
MEKAy 10 MEHbLIeH Mepe oqHUM reHepartopom (5, 31, 317) ropsidero rasa u o MeHbIIEH Mepe
OITHUM TeIIOOOMEHHUKOM (4) pacIioioKeH MO MEeHbIIeH Mepe ONMH LUKJIOH (32) IJIsi ropsiiero

ra3da, TaKk 4YTO OTXOIAIIUE TIa3bl, Bpra6aTbIBaeMbIe YKa3aHHbIM 110 MeHbIIIEH MEpPE OAHHUM



reHepaTopoM (5, 31, 31°) ropsigero rasa mpoxopsAT yepe3 MO MEHbIIeH Mepe OAMH LUKJIOH (32)

ropsi4ero rasa.

4. YCTpOHCTBO MO OAHOMY M3 MPEAIIECTBYIOIIMX IMYyHKTOB, OTJIMYAKOIIEECS TEM, 4TO
yKa3aHHBIH NO MeHblIed mepe onuH reHeparop (5, 31, 31°) ropsiero rasa BKJIIOYAET IO
MEHbIIIeH Mepe OIUH TBEPAOTOIUTMBHBIN reHeparop (31, 317) ropsiyero rasa, mpeanoYTHTENBHO
TBepHOTOHHI/IBHbIﬁ FEHEPATOP roOpAvYCro rasa, reHEpaTop ropa4vero rasa ¢ nce€BIAOOXKUKEHHBIM
CJIOEM W/WJIM TE€HEPATOp TOpsSYero ra3a ¢ MEXaHUYECKOH CJIOeBOM TOMKOHM, W/WJIM MO MEHbIIEH

Mepe OJTHY MHOTOTOILTUBHYIO rOpeky (5).

5. YcTpolcTBO MO OAHOMY U3 MPEAIIECTBYIOIIUX MYHKTOB, OTJIHYAIOIIEECs] TEM, YTO IO
MeHbLIeH Mepe onuH rereparop (5, 31, 31°) ropsgero rasa BKJIIOYAET MO MEHbBILIEH Mepe OqHY
MHOTOTOIUTMBHYIO TOpeNiky (5) M Mo MeHbIueH Mepe OIMH TBepAOTOIUIMBHBIN reneparop (31,
31°) ropsiuero rasa, KOTOpbIE SIBJSIFOTCS HE3aBUCHMBIMH HJIM PACIOJIOXKEHBI IMapajulebHO,
NpUYeM YKa3aHHas 10 MEHbIIeH Mepe OIHAa MHOTOTOIUIMBHAS ropenka (5) BKIOYAET Kamepy
cropanust ¢ mydenem (21) ansd BOCIJIAMEHEHUs U CXKUTAHMS CMECH TOIUIMBA/BO3IyXa IS
TOPEHUs], U TIOTOJIOK KaMepPbl CrOPAHUS, BKIIOYAIOIIHH:

- 110 MeHbIneit Mepe onuH Bxoa (18) nns Bozmyxa 11t rOopeHus B My Qenb,

- BHelIHee Kousblesoe comio (40), oOpasyroliee BXOA Ul OXJAXIAIOLIEro rasa,
okpykaromero mydens (21), u

- BHYTPEHHee KOJbLeBOe comio (41), oOpasyromee BXOA AJsl OXJIAXKAAKOLIETO rasa
BHYTpb My(ens (21), obecnieunBas JTaMHHAPHBIIN MOTOK OXJIAXKIAIOIIErO Ta3a BAOIb Myderts,

NpUYeM yKa3aHHbIE BHYTPEHHEE KOJIbLIeBOE COIUIO (41) M BHEIIHee KOJbLEBOE COILIO
(40) BBIMOJHEHBI C BO3MOXKHOCTBIO PA3[EIbHOTO PEryJIMPOBAHUS, U B YKAa3aHHOE BHYTPEHHEE
KonblieBOe comio (41) mocTymaer ras, OTXONALIMA M3 1O MEHbLIEH Mepe OIHOTO
TBEPAOTOILTUBHOTO reHeparopa (317) ropsiuero rasa, okpysxaroummii Bo3ayx (13, 25) w/wnu rasel

(16, 17, 27), mony4eHHbIE OT BHELIHUX MTPOU3BOICTBEHHBIX MPOLIECCOB.

6. YCTPOMCTBO MO OAHOMY M3 MPEAIIECTBYIOIUMX MNYHKTOB, OTJIMYAKOLIEECS TEM, 4YTO
BHYTPEHHee KoyblLieBoe coruio (41) u BHeIIHee KojbleBoe comio (40) UMEIOT yrosi BXxonma OT
npubmusutensHo 0 rpagycos 1o npuOmmsurenasHo 60 rpaaycos, mpeanodtutensHo ot 10 mo

60 rpagycos.



7. YCTpOUCTBO MO OAHOMY M3 MPEALIECTBYIOIIMX MyHKTOB, OTJIMYAKOLIEECS TE€M, YTO B
yKa3aHHBIN IO MeHbIIel Mepe onuH reneparop (5, 31, 317) ropsiuero rasa nocrynarot rassi (16,

17, 27), nony4eHHbIe OT BHELIHUX ITPOU3BOACTBEHHBIX ITPOLIECCOB.

8. YCTpOMCTBO MO OJHOMY U3 NPENLIECTBYIOLIMX IYHKTOB, OTJIHUYAIOLIEECs TEM, UTO
yKa3aHHbI MO MeHblleld Mepe omuH reHepatop (5, 31, 31°) ropsiyero rasa BKIIIOYAET IO
MEHbLIeH Mepe OAMH TBEPIOTOIUIMBHBIN reHeparop (31, 317) ropsuero rasa, nuraeMblil uepes
OTBOAHOM TpyOOIpoBoA (22) 4aCTUYHBIM MOTOKOM TMapPOra30BON CMECH B Ka4eCTBE MIEPBUYHOIO

rasa (39), sropuusoro rasa (37) w/mmu TpeTuyHoro rasa (36).

9. YCTpONCTBO MO OJHOMY M3 MPEAUIECTBYIOIIMX NYHKTOB, OTJIUYAKOIIEECS TEM, YTO
o0ecrieyeH 1Mo MeHbLIeH Mepe OAMH TEIUIOOOMEHHUK (29) ais HEeNmpsMOro HarpeBa JKHIKOCTH,
HarpeBaeMblll YKa3aHHbIMH OTXOJSIINMH Ta3aMH, NIPHYEM YKa3aHHBIH 110 MEHbLIEH Mepe OIuH
TerI00OMEeHHUK (29) MpennoyYTHTENbHO PACIONIOKEH HIKE IO MOTOKY OT MO MEHbLIEH Mmepe

onHoro ¢ubTpa (6).

10. YcTpoiicTBO MO ONHOMY W3 MPEAUIECTBYIOIIMX MyHKTOB, OTJIMYAKOLIEECS TEM, 4YTO B
oTBOAHOM Tpyborposoae B rereparop (5, 31, 31’) ropsiuero rasza pacroJiOKeH MO MEHbLIEH
Mepe OIHH BBINOJHEHHBIN C BO3MOKHOCTBIO perynpoBanus BeHTHIATOp (10) miist yactu mapos,
KOTOPBIM NPEANOYTUTENBHO BBIIOJHEH C BO3MOXHOCTBIO PEryJUPOBAaHUS MOCPEACTBOM IIO
MEHbIIEH Mepe OHOTO U3 CIEAYIOIIUX apaMeTpPOB:

yPOBEHb 3arpsi3HEHUsI B OTXOJSIIEM ra3e, BbIpadaThIBAEMOM IO MEHbBIIEH Mepe OIHHM
reneparopoM (5, 31, 31’) ropsiuero rasa, B 4YacCTHOCTH, YPOBEHb OKCHIA a30Ta W/WJIH
MOHOOKCHJ1a YTIIEPOAa B YKA3aHHOM OTXOZALLIEM rase,

cofiepKaHue KUCJIOPOa B OTXOIAIIEM ra3e, BblpadaThIBAEMOM IO MEHbINEH Mepe OTHUM
reHepaTopoM (5, 31, 31°) ropsiuero rasa, u/mmm

MaKCHMAaJIbHOE COAEP>KaHNEe MHEPTHOI'O ra3a B Mapora3oBOM CMECH AJIsl CYLIKHU ChITy4HX

nponykToB B cymmmike (1).

11. YcTpoiicTBO MO OAHOMY M3 MPEAUIECTBYIOLIMX MYHKTOB, OTJIMYAKOLIEECS TEM, 4YTO
IUIl OYHMCTKU TIapOra30BOH CMECH, BBIXOISIEH M3 MO MeHbIned Mepe onHou cymmiku (1),
obecrieueHO yCTpPOHCTBO (3) OYHCTKH, B YaCTHOCTH, IO MEHbINEH Mepe OAWH LIUKJIOH,

NPEATIOYTUTENBHO TI0 MEHbLIEH Mepe OUH OaTapeiHbIi LIUKIIOH.



12. YCcTpOHCTBO MO OAHOMY M3 MNPEAUIECTBYIOLIUX MYHKTOB, OTJIMYAKOLIEECS TE€M, 4YTO
HIDKE IO MOTOKY oT cymmiku (1) obecriedueH mo MeHblield Mepe onuH BeHTHisATOp (8) mns

CYILIWJIbHBIX IIapOB.

13. YcTpoiicTBO MO OAHOMY U3 MPEAIIECTBYIOIIMX MYHKTOB, OTJIMYAIOLIEECS TE€M, YTO

IV PEryJIUPOBAHUST COAep kaHus BOAbI B cyimuike (1) obecrieueHO HO3UMPYyrOIee YCTPOHCTBO

(12).

14. YcTaHOBKa AN U3TOTOBJEHUS PEBECHBIX IUIMT, BKJIKOUAOINAs IO MEHbIIEH Mepe
OIHO APOOUIIBHOE YCTPOMCTBO, IO MEHbLIEH MEpe OMHO YCTPOHCTBO AJIS CYLIKH U IO MEHbIIEH
MEpPEe OIHO NPECCOBAJIBHOE YCTPOMCTBO, OTIMYAKOMIASCS TEM, YTO YCTPOWCTBO sl CYLIKH

MPECTaBIISIET COOOM YCTPONCTBO MO OJHOMY M3 MPEAIIECTBYIOIINX MyHKTOB.

15. Cnioco0® HenpepbpIBHOM CYIIKH CBIMTYYUX IPOAYKTOB, B HYaCTHOCTH, JPEBECHBIX
BOJIOKOH W/Wim ApeBecHOH Imemnbl, B cyummike (1), B dacTHocTH, OapaOaHHOHM CyIIWJIKE, B
KOTOPYIO TMOJAIOT ChIMy4He MPOAYKTHI U 4Yepe3 KOTOPYIO MEPEMEIIalT Mapora3oByl0 CMECh B
CYIIMJIbHBIN KOHTYp, I7leé Tapora3oByI0 CMECh MOJBEPral0T HENMPSMOMY HarpeBy IOCPEACTBOM
[0 MEHbIIEH Mepe OIHOro TEIUIOOOMEHHMKA (4) OTXONALIMMHU ra3aMH, BbIpa0aThIBAEMbIMH I10
MeHbLIeH Mepe oHUM reHepatopom (5, 31, 31°) ropsiuero rasa, ¥ pu STOM NapOra3oBYIO CMECh
HAINpaBJSIOT 10 MEHBIIEH Mepe B OAMH TEeIJIOOOMEHHHK (4) M HarpeBalOT B HEM, M BBIIIE IO
HIOTOKY, HIDKE I10 ITOTOKY OT IO MEHbLIEH Mepe OJJHOTO TEeII00OMeHHUKA (4) W/1Ii BHYTPU HEro
OTBOIAT (22) MO MEHbILIeH Mepe 4acTh MOTOKA MaporasoBOi CMECH JJIsl TIOAAa4YH B MO MEHbIIEH
mepe oauH renepartop (5, 31, 317) ropsiuero rasa,

OTJINYAIOIIUICS TEM, YTO

yKa3aHHbIE OTXOJSIINE ra3bl, BbIpa0aThIBAEMblE YKA3aHHBIM [0 MEHbINEH Mepe OTHHUM
reHepaTopoM (5, 31, 317) ropsiuero rasa, MOABEPrarOT OUYUCTKE TIOCPEACTBOM IO MEHBLICH Mepe
onHoro (GuusTpa (6), B YACTHOCTH, O3JIEKTPOCTATUYECKOTO OCATUTENS], MPEIIOYTUTEBHO
3JIEKTPOCTATUYECKOTO OCAIUTEINSI CYXOro THIIA, U MOCJE YKa3aHHOTO 10 MEHbBIIEH Mepe OTHOTro
¢unpTpa (6) OTXOmSIIME Tasbl, BbIpadaThIBAEMblE YKA3aHHBIM IO MEHbBIIEH Mepe OIHHM
rereparopoM (5, 31, 317) ropsiaero ra3a, UCHOIB3YIOT JJIsl HEMPSMOTo Harpesa razos (13, 16, 17,
27), ucnonp3yeMbIX B KadecTBe mnurtarouiero sosayxa (18, 36, 37, 39) mna ykasaHHOro 1o
MeHblIel Mepe ogHoro rereparopa (5, 31, 317) ropsigero rasa, HOCpEICTBOM IO MEHbLIEH Mepe

oxHoro TeroooMeHHuka (19).



16. Cnoco6 mo m.15, ornuuarommiics tem, uto ¢unstp (6) paboraer B pexume
BCACBIBAHMS, U MPEANIOYTUTEIBHO HUKE 110 MOTOKY OT (PUIIBTPA PACIIONOKEH 110 MEHbIIEH Mepe

onuH BeHTWIATOP (9) mist oTxoxmsmiero raza reueparopa (5, 31, 317) ropsiaero rasa.

17. Crioco6 mo opHOMY M3 ML 15, OTIMYArOIIUIICS TeM, YTO YKa3aHHBIE OTXOASALINE ra3bl
MPOMYCKAIOT 4Yepe3 IO MEHbINeW Mepe OOWH LUKIOH (32) s ropsidero rasa, KOTOPBIM
obecriedyeH MeXIy MO MeHbLIeH Mepe omHuM renepatopoM (5, 31, 31°) ropsdero rasza u 1o

MEHbIIIeH MEPe OTHUM TETIOOOMEHHUKOM (4).

18. Criocob mo ogHoMy w3 . 15-17, OTIMYAIOLIUIICS TeM, YTO YKA3aHHBIN MO MEHbIIeH
mepe omuH reHeparop (5, 31, 31°) ropsdero rasa BKJIIOYAeT MO MEHbIIEH Mepe OOWH
TBEPAOTOIUTUBHBIA reHeparop (31, 317) ropsyero rasa, NMpennoOYTHTEIBHO TBEPAOTOILUIMBHBIN
reHepaTop TOpPSYero rasa, IeHepaTop TOps4Yero rasa C ICEeBIOOKWKEHHBIM CJIOEM H/HIN
TeHepaTop ropsiuero ra3a ¢ MEXaHW4YECKOUW CJIOCBOW TOIMKOW, B KOTOPOM CXKHTAIOT OHOMACCy, B

YaCTHOCTH, JPEBECHYIO OMOMACCy, W/WJIH MHOTOTOILIMBHYIO TOpenky (5).

19. Crioco6 mo ogHoMy u3 1. 15-18, oTiM9aroImuiics TeM, 4TO MO MEHbIIEH Mepe OOuH
reHepatop (5, 31, 317) ropsiuero rasa BKJIIOYAET IO MEHbLIEH Mepe OIHY MHOTOTOIUIMBHYIO
ropenky (5) u mo MeHblIel Mepe OJUH TBEPAOTOIUIMBHBIN reHeparop (31, 317) ropsiuero rasa,
KOTOpbIE SIBJIAIOTCS HE3aBUCHMBIMH HJIM PACIIOJIOKEHBI NMapajulebHO, MPUYEM yKa3aHHas I10
MEHbLIeH Mepe OJHAa MHOTOTOIUIMBHAs ropenika (5) BKIHOYaeT kamepy cropaHusi ¢ Mydenem
(21), B KOTOPOM BOCIUTAMEHSIFOT U CKUTAIOT CMECh TOIUIMBA/BO3yXa I TOPEHHS, U TOTOJIOK
KaMepbl CrOPAHUS], BKJIFOYAFOIIUN!

- o MeHbInei Mepe onuH Bxox (18) st Bo3ayxa 1uist rOpeHus: B My Qeb,

- BHemrHee KoJjblieBoe comio (40), obpasyroomiee BXON s OXJIAKAAMOIIErO Trasa,
oKpykarommero mydens (21), u

- BHyTpPEHHee KojbleBoe comio (41), obpasyromee BXON M OXJAXKAAMOIIEro rasa
BHYTpb My(ens (21), obecnieunBasi JaMHHAPHBIHN MOTOK OXJIAXKIAIOIIETO ra3a BAOJIb My e,

NpUYeM yKa3aHHbIE BHYTPEHHEE KOJbLieBOe cOIUIO (41) M BHEIIHEe KOJIbLIEBOE COILIO
(40) perynupyroT N0 OTAENBHOCTH, U B YKa3aHHOE BHYTPEHHEE KOJbLeBOE coruio (41) momaroT
ras, OTXOSIIINIA U3 MO MEHbIIEH Mepe OTHOTO TBEPIOTOILIMBHOTO reHeparopa (31°) ropsiaero

rasa, w/mnu ras (16, 17, 27), nony4eHHbIH OT BHEIIHUX MPOU3BOJICTBEHHBIX IPOLIECCOB.



20. Cnoco® mo mpeAInecTBYIOLIEMY MYyHKTY, OTJIHYAIOLIMICA TeM, YTO BHYTPEHHeEe
KosblieBoe coruio (41) w/unmm BHeurHee KoybleBoe corio (40) umeer (MMEIOT) yroy BXona OT
npubnusuTensHo 0 10 npubausuTenabHo 60 rpagycos, npennoututenabHo ot 10 no 60 rpanycos,

IIPUYEM 3TOT YIOJ MPEANOUYTUTENBHO PETYJIUPYIOT B 3aBUCUMOCTH OT MUCMOJIb3yEeMOrO TOIINBA.

21. Crocob no oxHoMy u3 mit. 15-20, OTJIMYAIOLIUICS TeM, YTO B YKa3aHHBIH 110 MEHbIIEH
mepe B onuH reHepatop (5, 31, 31°) ropsuero rasza nomarot raswl (16, 17, 27), nony4eHHbIe B

pes3yJibTaTe BHELIHEro MPOU3BOACTBEHHOIO MpoLiecca.

22. Cnocob mo ogHOMY 13 il 15-20, OTJIMYAIONIUICS TeM, YTO YKA3aHHBIN 10 MeHbIIeH
mepe omuH reHeparop (5, 31, 31°) ropsdero ra3a BKIIOYAeT MO MEHbIIEH Mepe OIWH
TBEPAOTOILTUBHBIN reHepatop (31, 317) ropsiuero rasa, B KOTOPBIH 10 OTBOAHOMY TPyOOmpoBOay
(22) monmarOT YACTUYHBIA TOTOK IapoOra3oBOH CMeCH B KadecTBe NepBUYHOro rasza (39),

BTOpPHYHOTO ra3a (37) w/mnu TpernyHoro rasa (36).

23. Cnocob o ogHOMY 13 mil.15-22, OTIMHAIOLIMICS TE€M, YTO MMOCPEICTBOM YKa3aHHBIX
OTXOZSIIUX Ta30B OCYLIECTBJSIIOT HEMPSMOI HarpeB *KUIKOCTH 4Yepe3 10 MEHbIIeH Mepe OJuH
TeriooOMeHHUK (29), mpuueM yKa3aHHBIH IO MeHblLIeH Mepe OAuH TerooOMeHHUuK (29)

NPEATNOYTUTENIBHO PACIIONIOKEH HIDKE IO TIOTOKY OT MO MeHbIIel Mepe onHoro ¢puibTpa (6).

24. Cnocob no omHomy u3 mm.15-23, OTIMYAIOIIUIICS TE€M, YTO YaCTUYHBIN MOTOK IO
MeHbLIeH Mepe K omHoMy reHepatopy (5, 31, 31°) ropsidero rasa TPUBOISAT B IBU)KEHUE
MOCPEACTBOM IO MEHBLIEH Mepe OAHOIO BBINOJIHEHHOIO C BO3MOKHOCTBIO PETyJIMPOBAHUS
BeHTHisITOpa (10, 36, 37, 39, 40) nns yacTh MapoB, KOTOPBIA MPEATIOYTUTEIBHO PETYIUPYIOT
MOCPEACTBOM IO MEHBILEHN Mepe OJHOTO U3 CIEAYIOLINX MapaMeTPOB:

YPOBEHb 3arpsi3HEHUS] OTXOMSALINX Ta30B, BBIPA0ATHIBAEMBIX IO MEHbLIEH Mepe OTHUM
rereparopoM (5, 31, 317) ropsiuux ra3oB, B YaCTHOCTH, OKCHAAMH a30Ta H/WJIA MOHOOKCHIOM
yriepoa B yKa3aHHBIX OTXOSIINX ra3ax, u/mim

cofiepKaHue KUCJIOPOIa B OTXOIAIIEM ras3e, BblpadaTbIBAEMOM IO MEHbINEH Mepe OIHUM
reHepaTopoM (5, 31, 317) ropsiaero rasa, u/mnmu

MaKCHUMaJbHOE COAEpKaHWE MHEPTHOrO rasa B MAapora3oBOM CMECH B CYLIMJIBHOM

KOHTYDE.



25. Cnocob6 mo omgHOMy H3 mm.15-24, OTNMYAIOIIMICA TEM, YTO MO MEHbIIEH Mepe
YaCTUYHO, B KQ4eCTBE TOIUIMBA JJIsI IO MEHbIIIeH Mepe onHoro reneparopa (5, 31, 317) ropsiuero
rasa HCIOJIb3YIOT TBEpble BEIECTBA, B YACTHOCTHU, OMOMACCY, NMPHYEM MPENINOYTHTEIBHO

HCTIOJIB3YIOT OTXOAbI IPOU3BOACTBA APEBECHBIX IIJINT.

26. Cnoco® mo omHomy w3 min.15-25, OTIUYaIOIIUICS TEM, YTO IOCHEe MPOIyCKaHHUs
naporasoBoi cMecH uepe3 cymiky (1) ee momBepraroT OYUCTKE, MPUYEM MPEATIOYTHTENLHO B
Ka4ecTBe yCTPOUMCTBA (3) OYMUCTKU UCTIONIB3YIOT MO MEHbIEH Mepe OIUH LIMKJIOH, B YaCTHOCTH,

110 MEHBLIEH Mepe OIUH OaTapeiHbIi IUKJIOH.

27. Cnocob6 mo ogHOMy M3 mil.15-26, OTIAMYArOIIMKCS TEM, YTO MapOra3oBYI0 CMEChH
nocie cymiky (1) mpuBoOAAT B IBMIKEHUE C TIOMOLIBIO IO MEHBIIEH Mepe OJJHOTO BEHTHIISATOPA

(8) nysA CyIIMIIBHBIX MTAPOB.

28. Cnocob no opHOMY U3 M. 15-27, OTIHMYAOIIMACS TEM, YTO PETYIHPYIOT COAEpIKaHUE
BOBI B cymmiike (1), mpudeM npenrnouTHTEIbHO ChITyYHe MPOAYKTHI JO3UPYIOT B 3aBUCHMOCTH

OT BJIAKHOCTH PA3JIMYHBIX (PPAKIUN CBHIMYYHX MPOAYKTOB NP noaaye B cymmiky (1).

29. Cnoco0 mnojy4eHus: APEBECHBIX IUIUT, B KOTOPOM OpeBHA OYHINAIOT OT KOPbI H
00pabaTbiBatlOT B APOOUIBHOM YCTPOWMCTBE C MOJyYEHHEM IPEBECHOW IIerNbl W/WJIH BOJIOKOH,
APEBECHYIO LIENy W/WIM BOJOKHA CYIIAT B YCTPOMCTBE AJISI CYIIKH, BBICYLIEHHYIO APEBECHYIO
IIeny W/WIH BOJOKHA 00palaThIBAIOT C MOJYYEHHEM ILUIUT B MPECCOBAJIBHOM YCTPOWMCTBE, MPHU
HEOOXOIMMOCTH, TyTeM A00aBJIEHHs CBS3YIOIIMX BELIECTB H/HJIU OTOJHUTEIbHBIX H100ABOK, U
NPEANOYTUTENIFHO HAPE3ar0T MO pa3Mepy, OTIIMYAIOIIUICS TeM, YTO CYIIKY OPEBECHOW LIeTbl
W/WITH BOJIOKOH OCYLIECTBIISIFOT B YCTPOMCTBE 1O ogHOMY U3 M. 1-14 w/unm cymky ApeBecHOM

IIEMBI W/WJIN BOJIOKOH OCYIIECTBJISIIOT CIIOCOOOM 110 JitobomMy u3 . 15-28.
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