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(57) N3obpererne oTHOCHTCS K criocoly mepeoOopyaoBaHus JOMEHHOTO Iiexa (1), KOTOpBIil MepBOHAYAIBEHO BKITFOYAET

B cebs mo MeHbIIeH Mepe ogHy noMeHHYHo medb (10, 50), HeckonbKO MCXOIHBIX BO3myxoHarpemareneit (31-36),
alalTHPOBAHHBIX UL BBIPAOOTKH TOpsdero AyThs, cucteMmy (11, 51) obecreueHHs: KOJMOIIHHKOBBIM Ta30M JUIS
MOIaYy KOJIOIIHMKOBOTO Ta3a IO MEHbIIeH Mepe oT omHoi nomeHHOH meun (10, 50) K KakZAOoMy M3 HMCXORHBIX
Bo3myxoHarpesareneil (31-36), cucremy (14) obecrieueHHs XOMOAHBIM IYThEM ISl TONAYM XOJIOAHOTO IYThS K
KaXIOMy W3 HWCXONHBIX Bo3nyxoHarpesatenein (31-36), cucremy (15, 55) obecmedeHuss TOpsidMM IOyThEM IS
MOJa4X TOPSYEro AyThsl OT KaKIOr0 MCXOAHOTo BosmyxoHarpesarens (31-36) k cucreme (16, 56) BBoga ropsiaero
IyThsl, KOTOpasi aJalTHPOBaHa JJIS BBOJA ra3a MO MEHBIIEH Mepe B ogHy HoMeHHYIO medb (10, 50) Ha ypoBHE
(10.1, 50.1) dypm, nmpuuem crmocod BKIIOYAET B ceOsl, MO MEHBIIEH Mepe, YaCTHYHO BO BpPEMs JKCIUTyaTalud
UCXOIHBIX Bo3ayxoHarpepatenet (31-36) s BBIpaOOTKH TOpSYEro OyThsl COOPYKEHHE MO MEHBIIEH Mepe OIHOTO
BBIpa0aThIBAIOIIET0 CHHTE3-ra3 Bo3nyxoHarpesatens (40, 41), amanTHpoOBaHHOTO I BBIPAOOTKH CHHTE3-ra3a
nocpenacTsoM pedopmMuHra KoMOWHauuM razoB u3 cogepkamero CO; HPOMBIIIIEHHOTO Ta3a M COICPIKAIIEro
YIJIEBOAOPOA TOIUIMBHOTO Tras3a, M coopykeHue cucteMbl (18) obecnedeHus CHHTE3-ra3oM, aJalTHPOBAHHON
IUIS COEIMHEHHUS 1O MEHbLIEH Mepe OJHOTO BBIPa0aTHIBAIOILIETO CHHTE3-ra3 BosmyxoHarpeBarensa (40, 41) mo
MeHbLIeH Mepe ¢ oxHoW aomeHHOM meusto (10, 50); coenmHeHue mepBOro BhIPAOATHIBAIOLIEIO CHHTE3-ra3
Bo3yxoHarpeBarens (40) ¢ cucremoii (11, 51) obecneyeHns: KOJOUIHUKOBBIM Ta3oM, cucteMoit (14) obecnedeHus
XOJIOMHBIM AyTheM M cuctemoil (15, 55) obecnedeHus: ropsyuM IyTbeM H SKCIUTyaTallysl BbIpaOaTHIBAIOLIEIO
cuHTe3-ra3 Bo3ayxoHarpeBarenst (40) st BBIpAOOTKM TOPSYEro JAyThs; OTCOCAMHEHHE IEPBOTO HCXOIHOIO
Bo3myxoHarpeBarens (31) ot cuctemsr (11, 51) obecrnevueHusI KOJOIIHUKOBBIM Ta30M, cucTeMbl (14) obecnedeHus
XOJIOMHBIM JIyTheM U cucTeMsbl (15, 55) obecriedeHus] ropsuuM IyTheM; MepeoOOpyIOBaHHE MEPBOTO HCXOIHOTO
Bo3ayXxoHarpesareins (31) ¢ Hesplo ero aganTanuy Uil BHIPAOOTKH CHHTE3-Ta3a, €ClIM HeoOXOOUMO, ITOCPEACTBOM
3aMEHBI €r0 OrHEYNOPHOH (YTEPOBKH /WM TOJJEP)KKU €r0 OTHEYNOPHON (yTepOBKM /WM €r0 MeXaHHYECKUX
KOMITOHEHTOB; COEIMHEHHE IIepPBOr0 HMCXOOHOro Bo3myxoHarpemarens (31) ¢ cucremoit (11, 51) oGecneuenus
KOJIOIITHMKOBBIM ra30M; OTCOEIMHEHHUE IEPBOTO BEIPabaTHIBAIOIIETO CHHTE3-Ta3 Bo3LyxoHarpesareis (40) oT cucTeMbl
(14) obGecrieyeHust XOIOAHBIM TyTheM U cucTeMbI (15, 55) obecniedeHus TOpSYUM JyTheM M COSJHHEHUE MEePBOTO
HCXOIHOTO0 Bo3ayXxoHarpesareis (3 1) 1 mepBoro BepabaThIBaIOIIEro CHHTE3-Ta3 Bo3yxoHarpesates (40) ¢ cuctemoit
(19) obGecnieueHnss KOMOHMHAIIMEH Ta30B JUIs OJAa4d KOMOHWHAIIMU Ta30B 4epe3 cucrteMmy (18) obecreveHust CHHTE3-
ra3oM 0 MeHbIIeH Mepe K oHoi qoMeHHoi meun (10, 50); 1 3KCIITyaTanus epBOro HCXOIHOTO BO3TyXOHArpeBaTes
(31) u mepBoro BIPabAaTHIBAIOMIET0 CHHTE3-Ta3 Bo3myxoHarpesareis (40) Iyt BEIpaOOTKM CHHTE3-Ta3a M Iojada
CHHTE3-Ta3a [0 MeHbIIeil Mepe K ofHo# goMenHoi neun (10, 50) gepes cuctemy (18) obecrieueHUsI CHHTE3-Ta30M.

IV 66916CC0C



10

15

20

25

30

141237

CIIOCOB ITEPEOBOPYIOBAHUA JOMEHHOI'O LIEXA

H300peTeHre OTHOCUTCS K cIOCO0y mepeoOopyIOBaHUS TOMEHHOTO LieXa.

YpOBEeHb TEXHUKHU

HecMoTps Ha anbTepHAaTUBHBIE CITOCOOBI, MOAOOHbBIE TJIABJIEHUIO CKpara HIu
MPSIMOMY BOCCTAHOBJICHHIO B 3JICKTPOAYTOBOM MEeYH, JOMEHHAs MeYb B HACTOSIIIEe
BpeMs BCe ellle MPeaAcTaBisieT co0ol Hauboiee MUPOKO UCITOIb3yEMbIH MPOLECC
nonydenus ctanu. OaHOU U3 npodyieM TOMEHHOM MeYu SIBISIeTCS BBIXOISIIUN U3
JOMEHHOM MeYH KOJOMHUKOBBIN ra3. IIoCKoNbKy ra3 BhIXOAUT U3 AOMEHHOM MEYH B €€
BEpXHEW 4aCTH, ero OOBIYHO HA3bIBAIOT Takke "top gas" (mocNoBHO - "BepxHUi raz",
HO B Poccum ucnonp3yercss o0o3HaueHne " KOJOIMHUKOBBIA ra3" - mpum.
nepeBonurka). B To Bpems kak B ObUIble BpeMeHa KOJOIMHUKOBOMY a3y MOTJIH
MO3BOJISITh TPOCTO BBITEKATh B aTMOC(Epy, STO yKe TaBHO CTAJO PACCMATPUBATHCS
KaK pacTpaTa pecypcoB U Upe3MepHas Harpy3ka Ha OKpykawuiywo cpeny. Ogaum
KOMIIOHEHTOM KOJIOITHUKOBOTO ra3a sBJisiercss CO,, KOTOPbIH SABASETCS BPEIHBIM JJIs
OKpYJKaro el cpeabl U MPEeuMyLUIeCTBEHHO OECTIOIe3HbIM AJIsI TPOMBILIJIEHHOTO
npuMeHeHus. JleiCTBUTENbHO, BBITEKAOUIUN U3 JOMEHHOM NeYu KOJOIIHUKOBBIN ra3
tunudHO conepxkut CO, B koHueHTpauuu ot 20 % 06. 1o 30 % 06. [Tomumo sToro
KOJIOIIHUKOBBIN ra3 0ObIYHO COAEPIKUT 3HaYUTeNbHbIe KonuuecTBa N,, CO, H,O u H;.
OnHnako conepxanue N, B 3HAUUTENbHONU CTENIEHHU 3aBUCUT OT TOT'O, UCIIOJIb3YETCs U
IJ1s1 JOMEHHOM MeYH ropsiYuid BO3AYX MJIH (YUCTBINA) KHCIOPOS.

I'maBHBIM 00pa3oM ISl yMEHBIIEHHS UCIIOJb3YEMOr0 KOKCA BhICKA3bIBAIKCH
MPEeIJIOKEHUs] BO3BPAIIATh KOJOIMHUKOBBINA Ta3 U3 TOMEHHOMN me4yu, oOpabaThiBaTh €ro
IJIsL YAYYIIEHHUSI €r0 BOCCTAHOBUTEIBHOTO MOTEHLMAJIA U BBOJAUTH €ro Ha3ald B
JOMEHHYIO MMeYb JUIsl MOAAEPIKAHUS Mpoliecca BOCCTaHOBIeHsI. OHUM criocodbom
BBITIOJIHEHUS 3TOTO SIBJsieTCs CHUKeHHe conepxkaHusi CO, B KOJOLMIHUKOBOM Ta3e
nocpenctsoM abcopOunu ¢ nepenanom aasiaeHus (PSA) nnu Bakyymuon abcopbuuu ¢
nepenanom nasienus (VPSA). Ycranosku PSA/VPSA BripabaThiBalOT MEPBBIN MOTOK
rasa, kotopsii siBisieTcst borateim CO u H,, u BTrOpoii motok rasa, 6orateiii CO; u
H,O. TlepBsiit mOTOK raza MoKeT OBITh UCIOJNIb30BAH KAK BOCCTAHOBUTEJbHBIN ra3 u
MOJ1aBaThCs HA3aJ B JOMEHHYIO neub. [I[puMepoM 3TOro moaxona siBisieTC st MpoLece

ULCOS (nmpousBonctso cranu ¢ yaprpaHu3zkuM CO;), B KOTOPOM IOMUMO
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pPEeLUPKYJIMPOBAHHOIO EPBOTO MOTOKA ra3a B JOMEHHYIO Ie4Yb MOJaI0TCs
NOPOIIKOOOPA3HBIM YIOJib U XOJIOAHBIH KHCIOPOA. DTOT THUII IT€YH TAK)KE HA3bIBAETCS
"KUCIOPOIHONW JOMEHHON MEYbI0 C pELUPKYJISAUEeN KOJOMHUKOBOro raza". Bropoi
IOTOK ra3a MOKeT ObITh YIaJieH U3 YCTAHOBKU M MOCJIE€ U3BJICUCHUS TEIJIOTBOPHON
COCOOHOCTH YTHIIM3UPOBATHCSA. DTa YTUIU3ALUS CIIOPHO 3aKJIOYAETCS B
3akayuBaHuu 6oraroro CO; raza B moA3eMHbIE MOJOCTH 15l XpaHeHus. Kpome Toro,
x0Ts1 ycraHOBKH PSA/VPSA nenaroT BO3MOKHBIM 3HAYUTEIbHOE CHUIKEHH S
conepskanusi CO; B KOJIOIIHUKOBOM rase ot npumepHo 35% 06. 1o 5% 006., onu
SIBJIAKOTCS OY€Hb JOPOTOCTOSIIUMU MPU MOKYIIKE, COAEepKaHUU B HCIIPABHOCTHU U
TpeOyIOT MHOTO NMPOCTPAHCTBA.

bruto Takke mpeanokeHo peOopMUPOBATH KOJOIIHUKOBBIN a3 IJIs MOy YeHUS
CHUHTEe3-Ta3a (TaKXe Ha3bIBAEMOT0 CHHTE3-Ta30M), KOTOPbIH MOXKET OBITh HCTIOJIB30BaH
111 HECKOJIBKHMX MPOMBIIIJIEHHBIX 1efiel. CornacHo Hanboee o0menpuHATOMY
npoueccy peopMUHTa, KOJOUTHUKOBBIA Ia3 CMEIIUBAETCS C TOIUIMBHBIM ra3oM,
KOTOPBIH CONEPIKHUT MO MEHbIIEH Mepe onuH yriesonopon (Hanpumep CHy, u
BO3MOXXHO yTJIEBOJOPOABI C O0Jiee BBICOKUM MOJIEKYJISIpHBIM BecoM). B Tax
Ha3bIBAEMOH peakLHH CyXOro peMoppMHHTa YIIeBOJOPOAbl TOMINBHOIO ra3a
pearupyiot ¢ CO, B KOJIOITHUKOBOM ra3e ¢ oopaszosanuem H,; u CO. B Tak
Ha3bIBA€MOU peakLHH MOKpOTro pepopMuHra yriaesogoponsl pearupyrot ¢ H,O B
KOJIOIITHUKOBOM Tra3e Takxe ¢ oOpaszoanuem Hy u CO. B mobom cnydae, monydaercs
CHUHTE€3-Ta3, KOTOPbII UMeEeT 3HaUUTEJbHO MOBbILIEHHYI0 kKoHIeHTpanuo Hy u CO.
Takske OBLIO MPEANOKEHO UCIOIb30BATh CHHTE3-Ta3 B KaU4€CTBE
BOCCTAHABJIMBAIOIIErO ra3a, KOTOPbIH MOKET OBITh PELHPKYJIUPOBAH, TO €CTh
MOBTOPHO BBEJEH B IOMEHHYIO I€Yb.

CornacHo olHOMY MPOLECCY CUHTE3-ra3 MOAaeTcs B JTOMEHHYIO IleUb Ha YPOBHE
bypM BMeECTE C TOPAYUM AYThEM (TO €CTh FOPSYUM BO3AYXOM) U/HIJIH XOJIOJHBIM
KHCJIOPOJOM U BCIIOMOTaTeNbHbIM TOILIMBOM, TAKUM KaK, HallpuMep,
NMOPOIIKOOOPa3HbIN YroJib, MPUPOAHBIN T'a3, KOKC, KOKCOBBIN ra3 ujau IPyruM. ITOT
TUI TOMEHHOH Me4Yu MOXeT Tak>Ke Ha3blBaThCs "NOMEHHOMN Neubl0 Ha CUHTe3-rasze".
I'opsiuee nyThe OOBIYHO BbIPAOATHIBAETCS B IOAOTPEBATEINE NYThs, TAK)KE H3BECTHOM
KaK Kaymnep. BbIIo Takke MpensiosKeHO CKUTaTh KOJOUTHUKOBBIHA a3 st BBIPaOOTKH
TenJja, KOTOpoe MepeaaeTcs K NeYu ropsAdero AyThs, U OT IeUU K ropsiuemMy AyThIO.
HNmeroTcs Takxke Ipyrue BO3MOXKHOCTU BBOJAA CUHTe3-raza. Hampumep, oH MOXeT

OBITH BBEJIEH HA YPOBHE LIAXTHI I1I€UH HAJl YPOBHEM (PpypMm, B TO Bpems Kak "oObpruHOE"
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ropsiuee 1yThe BBOAUTCS Ha ypoBHE QypM. OOBIYHO UCIIONB30BAHUE CHHTE3-Tra3a
YMEHBIIAET KOJUYECTBO rOPsAYEro AyThs, KOTOPOe HeoOXoaumo st 3¢ pekTuBHON
paboTHI TOMEHHOH MEeYH.

Korna nomeHHBIH LeX OOJKEeH OBITh aAaNTHPOBAH K UCIIOJAb30BAHUIO CUHTE3-
rasa, 9TO JejlaeT He0OOXOAMMBIMU MHOXECTBO H3MEHEHUH, TAKUX Kak o0ecrnedeHne
PEaKMOHHOTO cocyaa IJisl mpouecca peopMunra, TpyoonpoBOAOB H CUCTEM BBOIA
IJTsl TPAHCTIOPTUPOBKH CHHTE3-ra3a B JOMEHHYIO nedb. Takue u3MeHEeHUs SIBJISIFOTCSI
OYeHb JOPOTrOCTOSIMMH U MTO3TOMY HX CJIeIyeT, €CJIn BO3MOKHO, usberatb. C apyroii
CTOPOHBI, HEOOXOIUMOE KOJTMYECTBO UM €MKOCTb JOMEHHbBIX Me4Yell YMEeHbIIAITCS,
1O MPUYHMHE Yer0 HEKOTOpPbIEe U3 HUX MOTYT OBITh OCTAHOBJIEHBI. BCce 3TH u3MeHeHus
MOTYT TpeOOBaTh OCTAHOBKU JJOMEHHOM Me4r Ha HEKOTOPOE 3HAYUTEJIbHOE BPEMSI, YTO
SIBJISIETCS B BBICLIEH CTETIEHU HEXKEeJaTeIbHBIM.

Texuuueckas mpobiema

Takum 0O6pa3oM, LeNIbI0 HACTOSIIET0 U300peTeHHs sIBJIsieTCs obecrnedeHne
BO3MOJKHOCTH 3P (PEKTUBHOrO Mepeodopya0oBaHMs JOMEHHOIO LieXa s
UCIOJIb30BAHUS CUHTE3-Ta3a. JTa LeJb peleHa cnocodoM coriacHo m. 1 Gpopmyisl
n300peTeHus.

OO6mee onucanne u300peTeHUs

H3o0perenne odecrneunBaer cnocod nmepeoOOpyaOBaHUs JOMEHHOIO Liexa.
IIpexxne Bcero, TOMEHHBIN LieX MEPeoOOPYAYIOT U3 COCTOSIHUS, KOTOPOE He
crocoOCTBYET UCIOIb30BAHUIO CHHTE3-Ta3a B JOMEHHOI €Y, B COCTOsIHUE, KOTOPOe
CrocoOCTBYET TAKOMY HCIOJIb30BaHUIO. BooO1e 3To nejnaeT HeoOXOAUMBIM
nepeoOOpyIOBaHHE WIIHM aaNTalMI0 HEKOTOPBIX SJIEMEHTOB I[€Xa, a TAKXKe CO3/aHue
HOBBIX 3JIEMEHTOB U, BO3MOHO, I€MOHTAX CTAPbIX 3JIEMEHTOB.

[TepBOHa4YaNbHO, TO €CTh MpEXKIE YeM MepeodopyaoBaHEe HAYNHAETCS,
IOMEHHBIH 1[eX BKJII0YaeT B ce0s Mo MeHblIeH Mepe OHY JOMEHHYIO Meub, HECKOJIBKO
UCXOJHBIX BO3JyXOHArpeBaTesiei, afanTHPOBAHHBIX JJisl BIPAOOTKH rOpsi4ero QyThs,
cucteMy obecrneyeHus KOJOIIHUKOBBIM ra30M AJisl MOAa4d KOJOUIHUKOBOTO rasa mo
MEHbIIEH Mepe U3 ONHOU AOMEHHOU MeYu K KaKAOMYy UCXOAHOMY
BO3yXOHArPeBaTENI0, CUCTEMY OOeCreUeHUsl XOJOAHbIM AYThEeM AJIsl MOAAaYH
XOJIOHOTO OYThs K Ka)KAOMY M3 MCXOAHBIX BO3JyXOHAarpeBaTeel, CHCTEMY
ofecrnedeHus: rOPsIYUM AYTheM IJIsl MOJAYU FOPSAYEro AyThs U3 KaKIOr0 HCXOIHOTO
BO3JIyXOHArpeBaTelsi K CHCTEME BBOJA TOPsYero AyThs, KOTOpasi afanTHPOBAHA JJIs

BBOJIa ra3a [0 MEeHbIIEH Mepe B OHY JOMEHHYIO Ne4Yb Ha ypOoBHE GypM. 311€Ch U B
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nanbHENUIIeM TepMHUHbI "oquH" U "MO MEHbIIEH Mepe OAUH" UMEIOT OJJTMHAKOBOE
3HaueHue. FicxonHble BO3yXOHArpeBaTeN MOTYT TaKyKe€ Ha3blBaThCs
BO3JyXOHArpeBaTeNsiMU JOMEHHON Meuu, HarpeBaTeassMU JOMEHHON NeYU UU
kaynepamu. TepMuH "UCXOAHBIN BO3AyXOHArpeBaTesb" mpocTo 0003HAYAET, UTO ATH
BO3JIyXOHArpeBaTeNu NMPUCYTCTBYIOT B Havase cnocoba cornacHo nzodperenuro. Kak
U3BECTHO U3 YPOBHS TEXHHUKH, 5T HArpeBaTENH SIBISIIOTCS PA3HOBUIAHOCTBIO
pereHepaTuBHOTO TEIJIOOOMEHHHUKA UJIN pereHeparopa.

Kaxxaplii nCXOAHBIN BO3JyXOHArpeBaTeNlb COEIUHEH C JOMEHHON MEUYblO
NOCPEICTBOM CHCTEMBI O0ECTIEUeHHS KOJOIIHUKOBBIM ra30M, Yepe3 KOTOPYIO
KOJIOIIHUKOBBIN ra3 MOXKET MOAABaThCs K HCXOJAHOMY BO3AYXOHArpeBaTelo.
KonomHukoBeIl ra3, KOTOPbIA MOXKET TaKX€ Ha3bIBATbCS ra30M JTOMEHHOW MeYHu,
cobupaercst u3 TOMEHHOU neun U siBysiercs: congeps:xkamum CO; razom. [Tomumo CO,
KOJIOITHUKOBBIN ra3 OObIYHO COAEPIKUT Ipyrue kommnoHeHTol, Takue kak CO, H,0, H,
unu npyrue. [Ipexnae Bcero, 3To MoxkeT ObITh conep:xkamuii H,O ra3. On moxer
comepKaTh HEKOTOpoe Koau4decTBO Ny. J[1s 0OBIYHOr0 KOJIOUTHUKOBOTO ras3a
KOHIeHTpauus Ny 00bIuHO HaxoauTest Mexny 35 u 50 % 06. lnsg oborameHHOro
KOJIOIIHUKOBOTO ra3a, TO €CTb IPU UCIOJAb30BAHUU CUHTE3-Ta3a, KOHILeHTpauus Nj
o0bIyHO Oonee HU3Kas1, Hanpumep, Hroke 20 % o00., Huxe 10 % 00. unu HUXKE 5 % 00.
OOBIMHO KOJOUITHUKOBBIN I'a3 OJKEH OUMINATHCS AJIs CHUXKEHHE COJEePIKaHUs B HEM
nbuin. Takxe copepxanue B HeM H,O, mpeanodTuTenpHo, CUIBHO CHUXKAETCS 34 CUET
KOHZEHCANU. DTO MOXKET OBbITh CAEJAHO, HAIPUMED, B BO3AYXOOUHCTUTEIbHON
yCTaHOBKE, I'7le TeMIlepaTypa ra3a CHUXKAeTCs, U BOJa MOXKET KOHJIEHCHPOBATHCS.

3aTeM KOJOUIHUKOBBIN ra3 MOJaeTCsl K KaXKIOMY HCXOJAHOMY
BO3/IYXOHATPEBATENIO Uepe3 CUCTeMy 00ecrnedeHns! KOJOMHUKOBBIM Ira30M. 31€Ch U B
nanpHelmeM "cuctema obecrnedeHus" CChUIAETCS HA CUCTEMY, BKJIFOYAKOIIYIO B ce0s
OAHYy TPYyOy wiu cucteMy TpyO, KOTOpbIe MOTYT OBITh PA3BETBJICHHBIMH HUJIH
Hepa3BeTBIeHHBIMU. KpoMme Toro, cuctemMa o0ecriedeHus MOKET BKJIIOYATh B ceOs
MHOJKECTBO 4acTell, KOTOpble HE COEJUHEHB] HENMOCPEACTBEHHO APYT C JPYTOM.
Hanpuwmep, cuctema o0ecriedyeHns] KOJIOMHNKOBBIM ra30M MOKET UMETh MePBYIO 4acThb
AJis TOa4U KOJOIIHUKOBOIO ra3a OT NepBOi AOMEHHOM Me4YH K NepBOU rpynmne
HCXOJHBIX BO3JyXOHarpesaTenei U BTOPYIO 4acTh AJIs MOJAa4U KOJOLUIHUKOBOIO ra3a
OT BTOPOH TOMEHHOU M€Y KO BTOPOM I'pyIINe UCXOAHBIX BO3AyXOoHarpesarenen. B
5TOM Cly4ae KaxkJas u3 NepBON U BTOPOHN HaCTEH MOXKET TaK:K€ COOTBETCTBEHHO

Ha3bIBATHCS MEPBOH U BTOPON cUCTEMOH o0ecnedeHNs] KOJOMHNKOBBIM ra3oM.
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I[Tomumo o MeHbIIEH Mepe OMHOU TPyObl, cucTeMa 00ecTiedeHUus] MOXKET BKJIIOYATh B
ce0s1 Mo MeHbLIeH Mepe OHO YCTPONUCTBO MIJIM CPECTBO, KOTOPOE HE SIBIISIETCS
TpyOOIi, HampuMep, BO3AYXOOUUCTUTEIbHYIO YCTAHOBKY, ra3rojbaep, KOHAEHCATOP
UM KOMIIpecCcOop AJis NOBBIIIEHUs AaBieHus rasa. Ilonpasymesaercs, 4To Takue
YyCTPOMCTBA MOTYT OBITh BCTPOEHBI B cUcTeMy obecnieuenusi. Hanpumep,
KOJIOITHUKOBBIN ra3 MOKET MOAABATbCS CHCTEMOU 00ecredeHus KOJOUHUKOBBIM
ra3oB HE HEMOCPEICTBEHHO U3 JOMEHHOM IMeYH, a IO MeHbIIeH Mepe MoCpeaCTBOM IO
MEHbIIEH Mepe OJHOTO MPOMEKYTOYHOro ycTporicTBa. Cucrtema obecrnedeHusi MOKeT
TaK)K€ Ha3bIBATHCS «CHCTEMOU pacrpeneeHus» uin «obecneueHneMm». B HeKOTOpbIX
CIy4asix MPOMEXKYTOUHOE YCTPOHCTBO OTCYTCTBYET, TAK YTO CUCTEMa 0OeCIeueHus
MOJKET TaK)K€ Ha3bIBATHCA «TPYOONPOBOIOMY.

KonomHuKoBBIN ra3 uCNoJab3yeTCs il HarpeBaHUsl COOTBETCTBYKOLIErO
UCXOAHOTO Bo3ayxoHarpesaresss. C OQHONW CTOPOHBI, MOXKET OBITh UCIIOJIb30BAHO
OCTAaTOYHOE TEIJIO B KOJOLUIHUKOBOM rase, IpoucxoasiieM U3 1oMeHHol neuu. Kpome
TOTO, KOJIOIIHUKOBBINA I'a3 MOXKET CKUTAThCs B TOPEJKe UCXOAHOTO
BO3/IYXOHArpeBartess I BbIpaOoTku Temia. B mobom ciydae, Tenio nepenaercs K
HUCXOAHOMY BO3JyXOHarpenarelso (0OBIYHO K HACaJOYHOMY KUPIHYY B
BO3/lyXOHAarpeBarese). 3aTeM 3TO TEIJIO MOXKET, IO MEHblIeH Mepe, YaCTHIHO
nepenaBaThCs K XOJOAHOMY AYTHIO, MOJYYEHHOMY Yepe3 cuctemMy obecredeHus
XOJIOAHBIM AYTHEM, MMOCPEACTBOM HETO BhIpabaThIBAETCS ropsiuee AyThe. 3aTeM 3TO
ropsiuee IyThe MepeaeTcs yepe3 CUCTeMy OOecTedeHusl TOPsiYuM OyTheM I10
MeHbIIell Mepe K OTHON OMEHHOH me4u wiu, 00jiee KOHKPETHO, K CUCTEME BIyCKa
ropsidero AyThbs, KOTOpas afanTHPOBaHa AJIS BIyCKa ra3a o MeHbIlIel Mepe B OJHY
JOMEHHYIO Me4b Ha ypoBHE GypM. YpoBeHb PypM OOBIMHO COOTBETCTBYET 30HE
NJaBJeHUsl JOMEHHON neuu. B THMUYHOM BapHuaHTe OCYILIECTBJIEHHUs CUCTEMa BITyCKa
ropsiuero AyThs BKJIIOYAET B ce0sl KONbLEBOH TPyOONPOBO, KOTOPBIH OKpPYXKAET
JOMEHHYIO Ie4b, U HECKOJbKO (PypM, KOTOPbIE HAUYMHAIOTCS OT KOJIBLIEBOH TPYOBI U
NPOCTUPAIOTCS B JOMEHHYIO MeYb.

OO6bIuHO TOpsUee NyThe, KOTOPOE SBJISAETCS IO CYIIECTBY TOPSTYUM BO3AYXOM,
KOMOHMHUPYETCS ¢ OOraThiM KUCJIOPOIOM BO3AYXOM, KOTOPBIH MOKET MOAABATHCS K
CHUCTEME BITYCKa TOPSYEro NyThs 4epe3 CUCTEeMy o0ecCreueHus KUCIOPOIOM.
AnbTepHATUBHO, OOTaThIi KHCIOPOIOM BO3IYX MOXKET MOAABATHCSA K HCXOIHOMY/( -
HbIM) BO3JyXOHArpeBaTe o(-JIsiM) B Ka4eCTBE YaCTHU XOJOAHOIO AyThsS UJIU BMECTE C

XOJIOAHBIM OYTHEM. To ecTh cucTtema obecreueHus KHCJIOPOAOM IJid moAavuun doratoro
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KHCJIOPOJIOM T'a3a MOXKET ObITh COEANHEHA C CUCTEMOH 00ecrnedeHns! XOJIOIHBIM
nyTbeM. boraTelii KHCIOPOAOM ra3 B 00IIEeM SIBJISIETCS Ta30M, KOTOPBIN UMeeT
koHIeHTpanuo O) 3HAUUTENBHO 0ONbINYIO0, yeM BO3ayX. OObI4HO Oorarerit
KHCIIOPOJIOM ra3 COCTOUT IJIaBHBIM 00pa3zoM u3 Oy, TO €CTh OH UMEET KOHLIEHTPALUIO
O, 6onee uem 50 % 06. [IpeanOYTUTENBHO, OH CONEPIKUT O MeHbLIelH Mepe 60 % 00.,
NpeAnoYTUTENBHO 1O MeHbIneit Mmepe 80 % 00., Gosee MPeANOYTUTEIHHO MO MEHbII el
Mepe 90 % 006 O,. B HeKOTOpPBIX Clydasix OOraThiii KUCIOPOAOM a3 MOKET TaKKe
Ha3BaThCs "KUCIOPOAOM", XOTS MOHSITHO, YTO €1Ba JIU MOKHO n30eKaTh HEOOIbIINUX
KOHIeHTpauui (Hanpumep, <5 % 00.) APYyrux KOMIIOHEHTOB, TAKUX Kak N;.
®akynbTaTUBHO, BMECTE C FOPSAUYUM AYTbEM MOXKET BBOAUTHCS BCIIOMOTAaTENbHOE
TOIUIUBO, TAKOE KaK MOPOLIKOOOPa3HbIN yrojib, He()Th, MUHEPAJbHBIN a3, KOKCOBBII
ras u T.I.

Cnoco0 cornacHo N300pETEHHIO BKIIOYAET B ce0s MO MEHbIIEeH Mepe ONMUCAaHHbBIE
HIUJKe aru. B 4acTHOCTH, Iaru MOTyT BBINOJHATLCS B MOCIEI0BATEIbHOCTH, B
KOTOpO#l OHM ynoMuHarwTcsd. OHAKO BO3MOXKHO, YTO HEKOTOpbIE LIaru MOTyT
BBINOJIHATBCS B APYTOil MOCIE0BATENbHOCTH N OJHOBPEMEHHO.

CornacHo ofHOMY 1Iary cnoco0a, KOTOPBIi, IO MEHbLIEH Mepe, YaCTUYHO (eCiH
HE MOJIHOCTBIO) BBIMOJHAETCA MPHU SKCILUIYATAlUU HUCXOJHBIX BO3AyXOHArpeBarTenei
1151 BBIpaOOTKH ropsiuero AyThs, COOPYIKAOT IO MEHbLIEH Mepe OUH
BbIpa0aThIBAIO U CHHTE3-Ta3 BO3AyXOHATrpeBaTe b, DTOT BbIpaOaThIBAIO NN CUHTE3-
ra3 BO3AyXOHAarpeBaTesb aJallTUPOBAH At BbIPAOOTKH CHHTE3-ra3a moCPeICTBOM
pedbopmupoBanus komOuHaUKMHU ra3oB u3 coaepsxkainero CO, u/unmu H,O
NPOMBILIJIEHHOTO ra3a U CoAepIKallero yrieBogopoabl TOMJINBHOIO rasa, u
COOPYIKAIOT CUCTEMY OO€CIeUeHUs CUHTE3-Ta30M, KOTOpash afanTUpPOBaHa JJIs
COEIMHEHUs IO MEHbLIEH Mepe OJHOrO BhIpa0aThIBAIOLIET0 CUHTE3-Ta3
BO3JlyXOHAarpeBaTesis 10 MeHbIIell Mepe ¢ OAHON NTOMEHHOH neubro. Jpyrumu
CJIOBaMH, 10 MEHbIIEH Mepe OAMH BbIpabaThIBAIOLINNA CHHTE3-Ta3 BO3AYXOHArPEBATEIb
coopyxkarT 0e3 mpepbIBaHUS UCXOIHON padoThl JOMeHHOU nmeun. BeipabareiBaro muii
CHUHTE3-Ta3 BO3/IyXOHATPEBATENb TAKKE SIBJISIETCS PEreHepaToOpoM, paboTa UM 110
TOMY XK€ MPUHIUIY, YTO U UCXOAHbIE BO3AYXOHarpenaTenu. TeM He MeHee, B OTJIUYUE
OT UCXOIHBIX BO3AyXOHArpeBaTenel BoIpadaThIBAIO NI CHHTE3-Ta3
BO3/IYXOHArpeBaTelb alallTUPOBAH C CAMOIr0 Havdaya AJsi BBIpaOOTKU CHHTE3-ra3a MM
CHUHTE€3-Ta3a, KOTOPbIH MOJy4aeTcs U3 peakiuu pepopMuHra KOMOMHaIMHU ra3oB. JTa

peakuus peOpMUHTa MOXKET CEPbE3HO MOBPEAUTH OOBIYHBIN BO3IyXOHATPEBATENb B
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3aBHCHMOCTH OT €r0 HCXOAHBIX aeTajeii. OCHOBHOE pa3nuyunue MexXIy
BbIPA0ATHIBAKO UM CHUHTE3-I'a3 BO3AyXOHArpeBaTeleM U UCXOIHBIM
BO3/IyXOHArpeBaTeseM Ha CAMOM JieJie UMeeT OTHOLIEHUE K OTHEYIIOPHON 00NIHUIIOBKE
Y BO3MOJKHO MEXAHUYECKHUM JIETAJSAM.

KombOuHnanus razos Bkiaw4aeT B ceds coaepxamuii CO u/unu H,0O
MPOMBILIJIEHHBIN a3 U COAEPKAIMUN YIIeBOAOPOAbl TONJIUBHBIN ra3. TONIUBHBIN ra3
MOXKET OBbITh, HAIPUMEP, KOKCOBBIM ra30M, MPUPOIHBIM ra3oM, OUOra3oM UK
KOMOMHALMEN HJTH CMEChIO JIIOOBIX U3 3TUX ra30oB. OH OOBIYHO UMEET BBICOKYIO
KOHIIEHTPALUI0 HU3KOMOJIEKYJISIPHBIX yIJIEBOIOPOAOM, npexae Bcero, CHy.
[TpoMBbILIIEHHBIH Ta3 ¥ TOIJIMBHBIN ra3 MOTYT NMOJaBaThCSA OTAEIbHO MJIM BMecTe. B
KOMOHMHALIMH ra30B MPOMBIIIJIEHHBIH ra3 U TOIUIMBHBINA ra3 MOTYT ObITh OoJiee uiu
MeHee Xopowmo cMemanbl. OOBMHO KOMOMHALMS ra30B MOYKET TaK)K€ HAa3bIBATHCSA
ra3oBoil cMecbi0. B HEKOTOPBIX CIydasiXx MOXKET OBITh JOCTATOUYHBIM, HaIIpUMED,
BBOJHTDH B BO3JyXOHArpeBaTeb Ba ra3a, Tak 4YTO CMEIINBAHUE MPOUCXOIUT Oosee
WM MEHee IMAaCCHBHO 3a CUeT KOHBeKINHU u/unu nuddy3un. Tem HE MEHEE MOHSITHO,
YTO XMMHUYECKAsl PEaKI sl YCKOPSETCS 3a CUET 00Jiee BHICOKOM CTETIEHU CMELICHUS.

BHyTpu BripabaThIBaOIEro CHHTE3-ra3 BO3JyXOHArpeBaTeNs ra3bl
NOABEPTralTCs nmpoieccy pepopMuHra, oopasys MocpeacTBOM 3TOI0 CUHTE3 -ras,
KOTOPBIF OOBIYHO cOAep KUT 3HaunTeNpHOe koiaudectso CO u Hy. Xumuueckuii
MeXaHHU3M Ipoiecca pepopMHUHTa HE OTpaHHYHBAETCS 00beMOM N300pETEeHHs], HO OH
OOBIYHO O MEHbILIEH Mepe BKJIYaeT B ceOst, YTO COAEPIKAIUNCS B MPOMBIIIJIEHHOM
raze CO, pearupyer ¢ yrieBOJOPOAOM B TOIJIMBHOM rase, HalpuMmep, COrjJacHo
cnenyromeit peakunu: CO, + CHy — 2H;0 + 2CO. 310 Takke MOXKET Ha3bIBATbCS
cyxuM pepopmunrom. Takke comeprxkamascs B KOJIOMWHUKOBOM raze H,O moxer
pearupoBaTh C YIJIeBOAOPOIOM B TOIUIMBHOM Ta3e, HalpuMep, COTJIACHO CIENYIOIe
peakuuu: H,O + CHy; — 3H; + CO. DT0 Takke MOXKeT Ha3bIBATbCS MOKPBIM
pedbopmunrom. IIpouecc pedhopmMunra oObIYHO TpeOyeT MOBBIIMIEHHBIX TEMIEPATyp,
Harpumep, Beime 800°C. OTu TeMnepaTypbl 00€CIednBarOTCs MOCPEACTBOM
3a0J1arOBpEMEHHOr0 HarpeBaHUs BbIpabaThIBAIOIIErO CHHTE3-Ta3
BO3AyxOoHarpesarens. Kak B ciaydae ¢ HCXOAHBIMU BO3J1yXOHArpeBaTelsIMH,
HarpeBaHHUE MOXET JOCTHIAaThCS MOCPEACTBOM CXKUTAHHSA KOJOIIHUKOBOTO ra3a u/HiH
UCIIOJIb30BAHUSA OCTATOYHOIO TEIIa B KOJOIITHUKOBOM rasze. Ilponecc pedpopmunra
TaK>K€ MOYKET BBITMIOJHATHCS MPH MOBBILIEHHOM JaBJeHUU. B a3TOM ciiydae MoxeT

CKMMAaTbCs Ta30Basi CMECh HJIM KOJOIMTHUKOBBIHN ra3, uJjun KOJIOIIHUKOBBIN ra3 u
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TOIJIMBHBIN a3 MOTYT C)KUMATBCS MO OTAEIbHOCTH M 00beAUHATHCS. PaKyJIbTaTUBHO,
npouecc pepOpMUHTa MOXKET MOAAEPKUBATHCS MOCPEACTBOM KaTaIN3aTOpa, KOTOPBIN
OOBIYHO BBOJUTCS B BhIpabATHIBAIOIINN CUHTE3-Ta3 BO3YXOHArPEBATENb.

OnHako 3aHOBO COOPY’KEHHBIN BBIPA0aTHIBAO NI CHHTE3-Ta3
BO3JIyXOHArpeBaTeb He HCIOIb3YyeTCs] HEMEMJIEHHO JUUI BBIpaOOTKH cuHTe3-ra3a. Ha
Apyrom mare crnocoba nepBblil BIpaOdATHIBAIOIINI CHHTE3-Tra3 BO3AYXOHArpeBaTeb
MOAKJIOYAKT K CUCTEMe 00eCTIeueHHsI KOJOIHUKOBBIM ra3oM, CHCTeMe o0ecreueHus
XOJIOJHBIM AYTHEM U CHCTEME O0EeCIedYeHUs TOPSIYUM IYThEM M SKCIIIYaTUPYIOT IJIs
BBIPAOOTKH ropsidero AyThs. JIpyrumMu cioBaMH, NEpPBbIi BhIpaOaThIBAO NN CHHTE3-
ra3 BO3JlyXOHarpeBarteib (BpEMEHHO) UCIOJB3YIOT IJIs1 BBIPAOOTKH TOPSIYero AYThs, TO
€CThb €ro 3KCIIyaTHPYIOT aHAJIOTUYHO HCXOAHOMY BO3JyXOHarpeBaTeno. JTo
BO3MOXHO, MOCKOJIbKY HarpeBaHHE XOJOJHOTO IYThs Ui BBIPAOOTKHU rOpsiYero Ay Ths
MeHee BpeIHO 1Jid BHYTPEHHEH 4acTu BO3AyXOHArpeBaTels, 4eM MoAAepKKa
npouecca pedpopmuHra. Kpome Toro, CKOpocTb NOTOKA MO €XKAIIEr0 UCIOJIb30BAHUIO
B IOMEHHOH MeYN CHHTEe3-ra3a OOBIYHO HAMHOI'O HHUJKE, YeM CKOPOCTh IMOTOKA
ropsiuero ayThs. OgHako BeIpaOOTKA CHHTE3-Ta3a TpedyeT HaMHOro OoibpLIero
TMOIBOZIA SHEPTHUH HA HM® CHHTE3-ra3a, 4eM Ha BHIPAbOTKY ropsdero QyThs. 110 3Toit
NpUYNHE pa3Mephbl BIpa0aTHIBAIOINErO CUHTE3-Ta3 BO3AYXOHArpeBaTeNs U
HarpesaTesisi TOpsiuero AyThbs OJUHAKOBBI, IPEXJE BCETO, TEMNIOEMKOCTh U TONOYHAs
YaCTh MOTYT OBITh OJTMHAKOBBI.

Ha npyrom mare, KOTOpbIH OOBIMHO BBIOJHAIOT NOCJIE Hadaja dKCIUTyaTaluu
IepBOTO BRIPA0ATHIBAIOLIEr0 CHHTE3-Ia3 BO3IYXOHATPEeBATENS I BBIPaOOTKH
ropsidero AyThs, MEePBbIM HCXOIHBINH BO3yXOHArpeBaTelb OTCOEAUHSIIOT OT CUCTEMBI
obecneueHusl KOJOMIHUKOBBIM ra30M, CUCTEMbI 00€CTIeUeHUs XOJOAHBIM YTheM U
cuctemMbl obecrnedeHust ropssauM nyTheM. [JOHATHO, 4TO MePBBIH UCXOTHBIN
BO3JyXOHAarpeBaTeNlb BBIKJIIOYAIOT IPEXIe, UEM €r0 OTCOEANHSIOT OT
BBILIEYTOMSIHYTBIX CUCTEM oOecrnedeHus. 371ech U B AajbHelmeM "oTrcoennHeHne"
OOBIYHO OTHOCHUTCS K MPEIOTBPAIIEHUIO JIIDOOr0 ra3000MeHa, YTO MOXKET OBITh
OOCTUTHYTO TMOCPEACTBOM 3aKpbIBaHUS KjianaHoB. OQHAKO 3TO OOBIYHO OTHOCHUTCS K
IE€MOHTAXy YaCTH CUCTEMBI 00eCIedeHus], MOCPEACTBOM KOTOPOH COOTBETCTBYIO NI
BO3/IYXOHArpeBaTeNb COCNNHAETCS C CUCTEMOM oOecrieueHusl.

ITocne ero oTcoeqUHEHUs NEPBbIM UCXOAHBIN BO3AyXOHArpeBaTesb
nepeodOopyAYIOT AJIs ero ajanTaluuu 1Js BeIpaboTku cuHTe3-raza. Kak yxe ykazaHo

BbILIE, AJI 3TON afanTaluy BCs CTPYKTypa MEPBOr0 UCXOAHOTO BO3AYXOHAarpeBaTes
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He TpeOyer usMeHenus. Ckopee 3To nmepeodOPyAOBAHHE MOKET OTHOCHTBHCS K
aZanTaluy KauecTBa OTHEYNOPHON (pyTepOBKH/3aMeHE OTHEYIOPHON (PyTepOBKHU
U/UIY NoAAEepKKe OTHEYNOPHOH PyTEepOBKH W/MJIM €ro MEXaHUYECKHX AeTaliel, TaKuX
KaK, HalpuMep, KJanaHbl. 371ech U B najbHelmeM "nepeodopynoBanue” HCXOOHOTO
BO3JyXOHArpeBaTesl BCErAa OTHOCUTCS K €ro aJanTaluy A BbIpa0OTKH CUHTE3-rasa.

ITocne nepeobopyaOBaHMS MEPBOrO0 UCXOJHOIO BO3YXOHAIPEBATENS €TI0
COEIUHSIIOT C CUCTEMOM o0ecreueHusl KOJOIHUKOBBIM ra3oM. Kak cTaHeT OueBHIHBIM
HUJKE, TIEPBBIA NCXOAHBII BO3yXOHArpeBaTEeNb, KOTOPBIH TeNeph afanTUPOBAH IS
BBIPAOOTKHU CHHTE3-Ta3a, MOXKET UJIU ObITh UCIOJNB30BAH HEMOCPEICTBEHHO IS
BBIPAOOTKHU CHHTE3-ra3a WJIM OH MOET OBITh BpEMEHHO UCIIOJNb30BAH JJIs1 BEIPAOOTKH
ropsiyero AyThsl.

B nro0Gom ciyuae, cmocob Tak:ke BKIIOYAET B ce0sl OTCOeNUHEHNUE IEPBOTO
BbIPa0ATHIBAIOIETO CHHTE3-Ta3 BO3AYXOHATPEBATENSI OT CHCTEMBI OOeCTIeueHHs
XOJIOHBIM AYTBEM U CHCTEMBbI OOECIIEYEHHS TOPSUYUM AYThEM, COCITMHEHNUE TIEPBOTO
HUCXOAHOT'O BO3AYXOHATrPEBATENSA H NEPBOTO BhIPabATHIBAOLIEr0 CHUHTE3-Ta3
BO3/IYXOHArpeBaTes ¢ CUCTEMON obecrnedeHnss KOMOMHAIMeH ra3oB I o0eceyeHns
KOMOMHauuel ra3oB 1 4yepe3 CUCTEMY 0OeCIeUeHHsI CUHTEe3-Ta30M € JIOMEHHOH MeYbI0.
Jpyrumu cioBaMu, BbIpa0OTKY ToOpsidero AyThsl MOCPEACTBOM IEPBOrO
BbIPA0ATHIBAIOIETO CUHTE3-Ta3 BO3lyXOHATPeBaTeNsl OCTAHABJIMBAIOT, U TO3TOMY OH
MOJKeT OBITh OTCOEUHEH OT CUCTEMBbI 00ECIeUeHHs] XOJOAHBIM AYTHEM U CHCTEMBI
obecneueHusi ropssuuM AyTeeM. Eciin HEOOXOIMMO, TO OH MOKET OBbITh TaKKe
BPEMEHHO OTCOEAMHEH OT CUCTEMbI 00eCTeYeH s KOJOMHUKOBBIM ra3oM. [TepBbiii
BbIpa0ATHIBAIO M CHHTE3-Ta3 BO3AyXOHArpeBaTeb U MEePBbIi UCXOIHBIN
BO3/IYXOHArpeBaTelIb COCIHHEHBI C CUCTEMOH o0ecrnedeHns KOMOMHAIMel ra30B IJIs
obecneueHust komOuHanuei razos. OObIYHO 00a raza mMoaarwTCs BMECTE, TO €CTh OHU
0OBIYHO, 1O MEHbIIEH Mepe, B HEKOTOPOH CTENEeHN CMELINBAIOTCS Mepe]
TOCTHIKEHUEM BO3yXOHArpenareis. TeM He MeHee, OblIo Obl BO3MOYKHBIM, YTO
cuctema odecrieuyeHns KOMOMHAIMEH ra30B BKJIIOYAET B ce0sl OTAeNbHbIE TPYOBI IS
ABYX ra3oB. Jyist cxxaTHsl yHOMSIHYTOH BbILIe KOMOWHAIIUY ra30B CUCTEMA
obecneueHnss KOMOMHALMEN ra30B MOYKET BKJIOYATh B ce0s MO0 MEHbIIEH Mepe OHH
kommpeccop. Kpome Toro, nepsbiii BEIpaOaThIBAIOLMINNA CHHTE3-Ta3
BO3/IyXOHArpeBaTeNb U NePBbIH HCXOMHBIN BO3AYXOHArPEBATEIb COETUHEHBI C
JOMEHHO! Meublo yepe3 cucteMy obecrnedeHust cuHTe3-razoM. C OgHOH CTOPOHBI, 3TO

MOXKET OTHOCUTBHCA K COCAUHCHUIO BOSHYXOHaneBaTeHeﬁ ¢ cucTeMOii obecrieueHus
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cuHTe3-ra3oM. C Apyroi CTOPOHBI, 3TO MOXKET OTHOCUTHCS K COENMHEHHUIO CHCTEMBI
obecnieueHus CHHTE3-Ta30M C JOMEHHOH Meubl0, TAK YTO BBOJA CHUHTE3-ras3a B
JOMEHHYIO MeYb 00Jerd1aercs.

ITocne TOro Kak BBHIIEYNOMSHYTbIE IIAard ObLIM BBIITOJHEHBI, NEPBBII HCXOIHBIN
BO3JIyXOHArpeBaTeNb U MEePBbIi BbIpadaThIBAIOINUN CHHTE3-Ira3 BO3AYXOHArPeBaTENb
SKCIUTYATHUPYIOT IJis BbIpaOOTKH CHHTE3-ra3a, ¥ CUHTE3-Ta3 NOAAIT K JOMEHHOU Nmeun
yepes cucTeMy obecrnedeHnsi CHHTe3-ra3oM. be3 orpanndenus odbema n3o0pereHus
CHUHTE3-Ta3 OOBIYHO BBOJAT B IOMEHHYIO N€Yb B KAY€CTBE BOCCTAHOBUTENbHOTO rasa.
IIpexxne Bcero, €ro MOryT BBOAUTh BMECTE C OOTAThIM KHUCIOPOAOM BO3AYXOM, YTO
BKJIFOYAET B €051 BOZMOXKHOCTh 00ecmnedeHnsi 0OraThiM KUCJIOPOAOM FOPSTYUM AYTHEM.
ITOHSITHO, YTO MOCPEACTBOM PELHUPKYISILIHU, TO €CTh pepOPMUPOBAHUS U BBIMIOJHEHUS
MOBTOPHOT'O BBOAA, KOJOIIHUKOBBIN ra3, BbIOpocskl CO; MOTYT ObITh CYIIECTBEHHO
yMeHbLIeHbl. Takke, MOCKOJNBbKY OOraThlii KHCIOPOIOM Ia3 CONEPKUT 3HAYUTEIBbHO
MeHbIe N, UeM BO31yX, KOHIEHTPALUsI BOCCTAHOBUTEJBHBIX ra30B, Takux kak CO u
H, BbIIIE, 9TO MOMOTraeT MOBBIMIEHUIO TPOU3BOAUTEIHHOCTH JOMEHHON NEYH.

Ecnu, kxak ynmoMsiHyTO BBIIIE, BMECTE C TOPSYUM AYTHEM BBOJST
BCIIOMOTATEJIbHOE TOIJIMBO, TO 3TOT BBOJ TOINIMBA OOBIYHO MOXKET MPOIOJIKATHCS BO
BpeMsl U rnocie nepeodopynoBanus. OQHAKO B HEKOTOPBIX CIydasX BBOJX
BCIIOMOTATEIbHOTO TOIUIMBA MOXKET OBbITh (MJIM AOJKEH ObITh) YMEHbINEH UJIU JJaXKe
octaHoByeH. HanpuMmep, eciu yBeJIUUEHHOE KOJIMYECTBO KOJOUIHUKOBOTO ra3a MOKET
OBITH MPEBPAILEHO B CHHTE3-Ta3 U OONbIIOE KOJHMYECTBO CHHTE3-Ta3a BBOAUTCS B
neyb, 5TO MOXKET C/ieJaTh BCIOMOTATEIbHOE TOMJIUBO (HAmpuMep, MopoLKooOpa3HbIi
yT0Jib) HEHYKHBIM.

[TOHSITHO, YTO BPEMEHHOE UCTIOIb30BAHKE MEPBOrO BhIPA0ATHIBAIOIIETO CHHTE3-
ra3 BO3JlyXOHarpeBaTessl B KAUeCTBE «pe3epBa» IJisl BBIPAOOTKH ropsidero AyThs
MUHHMHU3UPYET BPEMsI OCTAHOBKHU JOMEHHON meun (uiu nrodoe BpeMsi CHUKEHHON
s pextuBnocTu). Takke sIBIASETCS MOJIE3HBIM, YTO NEePBbIN BhIpaOaThIBAIOIIHUI
CHUHTE3-Ta3 BO3/IyXOHATrPEBATENb HE BBIBOJUTCS U3 SKCILUIYATALMH MOCIE TOTO, KaK OH
MOCJY KHJI B KaU€CTBE PE3€PBa, a MOKET OBITh UCTIOIB30BAH JIsI BRIPAOOTKU CHHTE3-
rasa.

Jlns mpenoTBpameHust JI0OBIX HeKeJaTeIbHBIX B3aNMOIEHCTBHII CUHTE3-Ta3a ¢
roOpsiYMM IyThEM 32 MpeAeIaMyu JOMEHHON Mevr, Criocod MOXKET BKIKOYATh B ce0s
CO3/1aHHE CUCTEMbI BBOJA CHHTE3-ra3a, KOTopas afanTUpoBaHa IJs BBOJA ra3a B

AOMECHHYI N€Yb, U COCAUHCHUEC CUCTEMBbI oOecreyeHusI CUHTE3-Ta30M C CHCTEMOIt
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BBOJa cuHTe3-raza. CucremMa BBOJA CHUHTE3-Ta3a MOXKET OBITh CO37aHa mepen, Imocie
WJIM BO BpPEMsl CO3JaHMs CUCTEMBbl OO€CTIeYeHHsI CUHTE3-Ta30M. AHAJOTHYHO CUCTEME
BBOJIa TOPSIYEro AYThsl, OHA MOXKET BKJIIOUYATh B ce0st (BTOPOIi) OKPYIKAOIIUI
JOMEHHYIO IeuYb KOJbLEBOH TPyOONPOBOJA, a TakKe HECKOJIbKO GpypM, TpyOOK ans
BAYBAHMs ra3a WM HHKXEKTOPOB, KOTOPbIE BEIXOAST U3 KOJbLEBOTO TpyOONnpoBoaa u
IPOCTHPAIOTCSA B JOMEHHYIO neub. Korna cuHTe3-ra3 nmocraBisieTcst 4epe3 CUCTEMY
obecnieueHus CHHTE3-Ta30M, OH BBOAUTCS OTAEJIbHO OT TOPSIYEro AYThS.

B HEKOTOPBIX BapUaHTaX OCYLIECTBJIEHHS CHCTEMY BBOJA TOPSIYEro AYThs
UCKJIFOYAIOT, HAIpUMep, eciiu paboTa JOMEHHON Mmeun U3MEHEeHa Ha BBOJ YHUCTOTO
KHCJIOpoaa (TO €CTh BBOA OOraToro KMCJIOPOIOM ra3a, Mpekae BCero, YHCTOro
KHCIIOpoaa). B Takom ciydae, COOpyKeHHE CHCTEMbl BBOJa CHHTE3-ra3a MOXKET
BKJIFOYATh B ce0s1, MO MEHbILIEH Mepe, YaCTHIHO Nepeo0opyTOBaHNE CHCTEMBI BBOJIA
ropsiuero AyThs IS €ro aJjanTalui K BBOAY CUHTe3-Ta3a. Hanpumep, CyImecTBYO UM
KOJIBIIEBOU TPYOOTIPOBOA MOKET OBITH MepeoOOPyA0BAH MOCPEACTBOM 3aMEHBI
OTHEYIOPHOTO MaTepHaja, U MOTYT ObITh YCTAHOBJIEHBI HOBbIE (DYPMBI JIsI CHHTE3-
raza. BHyTpu kaxaoi GypMel IUIsl CHHTE3-ra3a MOXKET pacrojiaratbCst TpyOKa s
BIYBAaHUS ra3a, 4epe3 KOTOPYI MOXKET BBOAUTHCS YUCTBIH KHUCIOPOA.

Jlaxxe XOTs CUCTEMA BBOJa CUHTE3-ra3a OTAeJieHa OT CUCTEMBbI BBOJA
KOJIOIITHUKOBOTO rasa (eciu Aake MPUCYTCTBYET), OHA MOXKET OBITh aJJaITUPOBAHA IJIs
BBOJa rasa Ha ypoBHe Gpypm. I'pyOo rosops, cucrema BBOAAa KOJOIIHUKOBOTO ra3a u
CHUCTEeMa BBOJIa CUHTe3-Ta3a 00e MOTryT ObITh PacIOOKEHbI Ha YPOBHE QypMm, Aenas
BO3MOXKHBIM BBOJ] CHHT€3-Tra3a 1 ropsiyero AyThs pPa3AebHO, HO B OAHY U Ty JKe
obnacTh nomeHHOU neyu. CucremMa BBOJA CHHTE3-ra3a MOYKET UMETh CIEeLHATbHbIN
KOMIUIEKT ypPM, KOTOPBIE PACIIOJNIOKEHBI UePEAYIOIUMHUCS ¢ GypMaMu CUCTEMBI
BBOJIa TOPSIYEro AYThsi. AJbTEPHATHBHO WJIH AOMOJHUTEIbHO, CHCTEMA BBOJA CUHTE3-
raza MOXeT ObITh aJaITHUPOBAHA IJISl BBOJA ra3a HAa YPOBHE LIAXThI MEYH BbIIIE
ypoBHs GypM. YPOBEHB LIAXThI M€Y B 3HAYUTEIbHON CTETIEHU COOTBETCTBYET
BOCCTAaHOBHUTENIbHON 30HE JOMEHHOH Me4H, KOTOopasi 0ObIYHO UMEET TEMITePaTyPbl
3HAYUTENbHO OoJiee HU3KME, YeM 30Ha miaBieHus. Hanmpumep, remneparypa Ha
ypOBHE axThl neuu MoxkeT ObITh Mexay 800°C u 1100°C. @akyapTaTUBHO, CHHTE3-
ra3 MOXeT OBbITh OXJIAKJEH Nepel ero BBOJOM Yepe3 CUCTEMY BBOJA CHHTE3-Ta3a WU
OH MOXeT OBITh CMEIIaH C JPYTUM Ia30M, KOTOPbIH uMeeT O6ojiee HU3KYIO
TeMIEepaTypy HO, HAIpUMepP, OAUHAKOBBIH cocTaB. [lonxonsmue ra3el st CMEIIEHUs

C CUHTE3-Ta30M BKJIOYAIOT B ce0s ra3 KUCJTOPOAHO-KOHBEPTEPHOI'O LI€Xa U
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KOJIOITHUKOBBIN Tra3. DTH MePbl MOTYT NMPENOTBPAIIATh BPEAHOE BIHSHIE CHHTE3-ras3a
Ha pacrupeneseHne TeMIepaTypbl B JOMEHHON Mevu.

IIpennouTuTeNnbHO, CUCTEMY BBOAA CUHTE3-Ta3a, [0 MEHbIIEH Mepe, YaCTUYHO
COOPYIKalOT BO BpeMsi pabOThI MO MeHbIel Mepe OHOI JOMeHHOH neun. [{pyrumu
CJIOBaMH, JOMEHHAas Me4Yb He JOJKHA OCTAHABJINBATHCS B TEUEHUE BCErO BPEMEHHU
COOPY’KEeHUsI CUCTEMbI BBOJIa CHHTe3-ra3a. Hanpumep, konbieBol TpybonpoBosg
CHUCTEMbI BBOJA CHHTE3-Tra3a MOXKET ObITh COOPY?KEH B TO BpeMsl, KaK JOMEHHAs MeYb
HaXOAUTCS B 9KCIUTYaTallMH, MOCKOJbKY OH PaclojiaraeTcsi MOJHOCTBIO 3a MpeeiaMu
noMeHHOH nmeun. JIFoOble KOMITIOHEHTHI CUCTEMBI BBOJIA, KOTOPbIE BXOIST BHYTPH
IOMEHHOH neun (HarmonoOue BhIIeyNOMSHYTHIX (GypM, TpyOOK IjIisi BBOJA Ta3a WU
bopcyHOK) TpeOYIOT JJIsi MOHTaKa UJIM U3TOTOBJIEHUS BPEMEHHOW OCTaHOBKH
nomeHHOU meun. OgHaKO 3TO OOBIYHO TPpeOyeT OTHOCUTENBHO KOPOTKOTO BPEMEHH.

B To Bpems kak cmocob coriacHO U300PETeHUIO HalleIeH Ha MUHUMHU3ALHI0
3aTpaT Ha nepeoOOpyAOBaHNE CYLECTBYIOIIEH YCTAHOBKH B YCTAHOBKY € BBIPaOOTKOM
CHUHTE3-Ta3a, OH TAK)Ke HAalleJIeH Ha MUHUMHU3aLHI0 BPEMEHH OCTAHOBKHU JJOMEHHOMN
neun. OIHAKO HEKOTOPBIE Aru crmocoda oOBIYHO AOJKHBI BBITTOJHITHCS BO BpeMs
OCTAaHOBKHM IO ME€HbLIEH Mepe OAHON noMeHHON neun. Hanpumep, npucoequnenue
BbIPa0ATHIBAIOIETO CUHTE3-Ta3 BO3AYXOHATpeBaTeNs K cucTeMe obecredeHus
KOJIOITHUKOBBIM T'a30M, CUCTEME 00eCIeueHHs XOJOAHBIM AYThEM U CHCTEME
obecrieueHusi TOPSIYUM AyTheM TpeOyeT OCTAHOBKH. JTa YCTAHOBKA MOXKET OBITh
BBITMIOJIHEHA ISl IPUCOEANHEHHS IEPBOTr0 BbIPaOaTHIBAOLIEr0 CUHTE3-Ta3
BO3/IYXOHATrpeBaTeIsl, a TaKXKe IJIs MPUCOSIUHEHUS APYTrOro ynoMsiHyTOTO HUXKE
BbIPa0ATHIBAIOIETO CUHTE3-Ta3 BO3AYXOHarpeBareis. J[pyrum marom, KOTOpPBIi
MOXKET MOTpedOBaTh OCTAHOBKH, SBJSETCS MPUCOSIUHEHHE BO3AYXOHATPEBATENS K
cuctemMe 00eCTeYeHHs] CHHTE3-Ta30M. JTO MOYKET OTHOCHTBCS K
(mepeobOpPyIOBAHHOMY) UCXOTHOMY BO3JyXOHATPEBATENIO, a TAKXKE K
BbIpa0aTHIBAIOIEMY CHHTE3-Ta3 BO3AyXOHArpeBaremto. Tak e, KaK yKe YIIOMSIHYTO
BBILIE, TPUCOEANHEHNE CUCTEMbI BBOJIa CHHTE3-Ira3a K JOMEHHOH meun Tpedyer
OCTAHOBKH JOMEHHOH Meunu. ITO OTHOCUTCS K MOHTAXY WJIH U3TOTOBJICHHUIO JTFOOBIX
KOMIIOHEHTOB CHCTEMBI BBOJa CHHTE3-Ta3a, KOTOPbIEe MOMEIIAOTCS BHYTPb JOMEHHON
neun. Takke eciu cucTeMa BBOAA rOPsUETO Oy Ths NepeodopyaoBaHa I afanTaluu
€€ K BBOAY CHHTE3-Ia3a, TO 3TO B OOJBIINHCTBE CIy4aeB BO3MOXKHO TOJILKO BO BpeMs
OCTAaHOBKH. 3a UCKJIIOUEHHUEM CIy4aeB, KOraa JIoOble maru, KOTopble TpeOyoT

OCTAaHOBKH, BBITOJIHSIOTCS IMOCIEA0BATEIbHO 0€3 NII0OBIX APYTUX MPOMEKYTOUHBIX
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IIaroB, SABJSETCSA NPEANOYTUTENbHBIM, UTO paboTa JOMEHHON neun BO30OHOBIAETCS
MOCJIe Ka)XXJOro Iara.

B opHOM nmpennodTHTENbHOM BapHAHTE OCYIIECTBIEHUS CIOCOO BKIIOYAET B
ce0s crenyrouue mark, KOTOpble MOTYT BBIMOJHATHCS MOCIE OTKJIIOYEHHS TEPBOTO
BbIpa0aTHIBAIOLIEr0 CHUHTE3-Ia3 BO3AYXOHArpPeBaTeNs OT CHCTEMbI 00eciedeHus
XOJIOAHBIM AYTHEM U CUCTEMbI 0OOecnedeHus ropssuuM nytbeM. Ha onHOM mare BTopoi
BbIpa0aTHIBAKO M CHHTE3-Ta3 BO3JyXOHArpeBaTesib COSUHSIIOT C CHCTEMOM
obecneueHust KOJOUITHUKOBBIM Ta30M, CUCTEMON 00eCIeueHUsl CHHTE3-Ta30M U
cucteMoii obecniedeHns komOuHanuen razos. [IOHATHO, 4TO 3TOT BTOPOH
BbIPa0ATHIBAIO U CHHTE3-Ta3 BO3AYXOHArPEBAaTEb TAK)XKE aJaTHPOBAH IS
BBIPAOOTKHU CHHTE3-ra3a U MOXKeT (PaKkyJIbTaTUBHO UMETh TAKOH XK€ pasMep U
KOH(UTypanui, Kak MepBblil BeIpabaThIBAIOIINN CUHTE3-Ta3 BO3AyXOHAarpenareib. B
TO BpeMs KaK BaXHOW QyHKIMEH mepBOTo BbIpabaThIBAIOIIErO CHHTE3-Ta3
BO3/IYXOHATrpeBaTENs ABISETCA NOAAEPKAHUE JOCTATOUYHOH BBIPAOOTKHU ropsiuero
AyThs BO BpeMs epeo0OopyIOBaHUS MTEPBOr0 HCXOAHOIO BO3AYXOHArpP€BaTeENs, 3TO He
OTHOCHUTCSI KO BTOPOMY BbIpabaThIBaIOLIEMy CHHTE3-ra3 Bo3ayxoHarpesatento. Cxopee
OH NpeJHAa3HA4YeH MCKJIOYUTENbHO IJIs1 BRIPaOOTKU CUHTE3-ra3a U rapaHTUPOBAHUS
JOCTaTOYHOU MPOU3BOAUTEIIBHOCTH, TOCKOJBKY BTOPOU BhIPaOATHIBAIO U CUHTE3-
ra3 BO3JlyXOHarpeBaTeib, NEPBbIH BbIpaOATHIBAIONNI CUHTE3-Ia3 BO3AyXOHArpeBaTeb
Y 110 MEHbIIEeH Mepe OIHH NepeoOOpyNOBaHHBIN BO3AYXOHArPEBATENb KCILNIYATUPYIOT
nJist BbIpaboTKU cuHTe3-ra3a. [IosToMy BTOpOH BrIpabaThIBAIOINMI CUHTE3-Ta3
BO3JIyXOHArpeBaTeNb HE COEANHSIOT C CUCTEMON o0ecredeHnsl XOIOAHbIM AYTHEM HUIIN
cucteMoi obecrniedeHus ropsiuuM aytbeM. Ha apyrom mare BTOpoil BeIpaOaThIBaOII il
CHUHTE3-Ta3 BO3/IyXOHATPEBATEIb BMECTE C MEPBBIM BbIPaOATHIBAIOLIUM CHHTE3-Ta3
BO3/lyXOHAarpeBaTeeM U NEPBbIA UCXOAHBIN BO3AYXOHArPeBaTeb SKCIUTYaTUPYIOT AJIs
BBIPAOOTKHM CHHTE3-ra3a, U CHHTE3-Ta3 MOAAI0T 0 MEHbIIEH Mepe K OOHOH TOMEHHOH
Ne4yy yepe3 CUCTeMy oOecredeHuss CUHTe3-ra3oM. JIpyruMu ciIoBaMu, €CJIH HECKOJIBKO
UCXOAHBIX BO3AYXOHArpeBaTelel BCE eIle UCIONB3YIOT IJIs1 BEIPAOOTKH ropsidero
ayThs (M, CIeNOBATENBHO, HE TEPEe00OPYIOBaHbI), IO MEHbIIEH Mepe OHUH U3
BBIIIEYTOMSIHY TBIX TPEeX BO3AYXOHArpeBaTeed MOXKET ObITh UCIIOIb30BaH IJIs
BbIpaOOTKH cuHTEe3-raza. Cieayer OTMETUTD, YTO BTOPOH BhIPA0aTHIBAIOIINN CUHTES-
ra3 BO3/lyXOHarpeBaTelb MOKET OBITh COEITMHEH C CUCTEMON 00ecTieueHusl CHHTE3-
ra3oM U CUCTEeMOH obecrieueHHus KOMOMHAIMEH Ta30B HEOCPEACTBEHHO MEPeN, Mocie

HUJIM OAHOBPEMECHHO C IE€PBbLIM Bpra6aTbIBaI-OH_II/IM CHUHTE3-Ta3 BO3AYXOHArpe€BaTECJICM U
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IEepBBIM MCXOJHBIM BO3JyXOHarpesaresiaeM. B 1aHHOM BapuaHTe OCYLIECTBIEHUS
ABJISAETCS MPEANOYTUTENbHBIM, YTO BCE€ TPH HAUYUHAIOT BBIPAOOTKY CHHTE3-ras3a
oxHOBpeMeHHO. ClieqoBaTeIbHO, BTOPOU BhIpabaThIBAIOLINNA CUHTE3-Ta3
BO3JIyXOHArpeBaTeb OObIYHO COCIHUHSIIOT C CUCTEMON 00eCcrneueHnsl CHHTe3-ra3oM U
cucteMoi obecrnieueHnss KOMOMHALMEH ra30B, MPEKAe YeM MepPBbIi BbIpadaThIBatO NN
CHUHTE3-Ta3 BO3JAyXOHArpeBaTe/lb U NEPBbIN UCXOAHBII BO3AYXOHArpeBaTeab HAYHYT
BbIPAaOOTKY CHHTE3-Ta3a.

ITOHSITHO, YTO BTOPOil BEIpaOATHIBAIOIINH CHHTE3-Ta3 BO3AYXOHATPEBATEb
COOpPYKaeTcs B TO K€ BpeMs UJIU JaXe Mepesa TeM, KaK COOpYyIKaeTcs MepBblil
BbIpa0ATHIBAIO U CHHTE3-Ta3 Bo3AyXxoHarpesaTenb. OqHako oObaHO Oonee
3¢ exTuBHBIM I BCeil mpoueaypsl nepeobopyAOBaHUS JOMEHHOTO LieXa SIBISETCS,
KOTrJa BTOPOil BeIpa0aThIBAOIINN CHHTE3-Ta3 BO3AYXOHATPEBATENb COOPYIKEH MOCITE
TOr0, KaK HadaJlach 3KCIUTyaTaIluH BbIPaOATHIBAIOIETrO CUHTE3-Ta3
BO3/IyXOHArpeBaTes IJis BbIpaOOTKH ropsiyero ayThs. Ha 3Tol cTaguu noctaToyHas
BbIPA0OTKA ropsi4ero AyThs MOAAEPIKUBAETCS 32 CUeT paboThl MEPBOTO
BbIpa0aTHIBAIOINETO CUHTE3-Ta3 BO3AyxoHarpesaress. I[Ipexne Bcero, BTopoi
BbIpa0ATHIBAIO U CHHTE3-Ia3 BO3AyXOHArpeBaTesb MOXKET COOPYKATHCS
OJTHOBPEMEHHO C MepeodopyI0BaHUEM MEPBOrO UCXOIHOTO BO3YXOHATrpEeBATENs.

Oco0eHHO B TeX Cilyuasix, KOr/ia BTOPOH BbIpa0aThIBAIOIMI CUHTE3-Tra3
BO3JyXOHArpeBaTelb COOPYKEH U 3alyLIeH B HKCIUIyaTaIHI0, MOXKET ObITh
AOCTaTOYHBIM IePeo0OpPyI0BATH TOJIBKO MEPBBIH HCXOAHBIH BO3AYXOHArpeBareib. B
APYTHUX CJIy4YasiX MOXKET ObITh HEOOXOJUMBIM HJIU JKEJATeJIbHBIM MepeodopPyI0BaTh
BTOPOM MCXOAHBIN BO3AyXoHarpesateib. COriacHO TaKOMY BapUaHTy OCYIIECTBJICHUS
croco0 BKJIOYAeT B ceOsl CAeqyIOIKe Maru, KOTOPBI BBIMOJHSOTCS MOCIe
nepeobopyIOBaHHS MEPBOr0 UCXOAHOIO BO3AyXoHarpesarens. Ha oqHom mare
MepBbI UCXOAHBIA BO3IYXOHATPEBATENb COSAUHSIOT ¢ CUCTEMON o0ecredeHus
KOJIOITHUKOBBIM T'a30M, CUCTEMOH o0ecredeH sl XOJIOAHbIM AyThbeM U CUCTEMOI
obecneueHust ropsIUM AyTheM. [IOHATHO, YTO 3TH COENMHEHHS CIIOCOOCTBYIOT
BbIPA0OOTKE ropsi4ero AyThs MEPBBIM UCXOAHBIM BO3AyXoHarpesareneMm. Ha npyrom
mare BTOPOW MCXOAHBIN BO3yXOHArpeBaTeb COEAUHSIOT OT CUCTEMBI 0OecredeHus
KOJIOITHUKOBBIM I'a30M, CUCTEMBbI 00€CIEeUeHNs XOJOAHBIM AYThEM U CHCTEMBI
obecnieueHusl TOPSAYUM AYyThEeM. 3aTeM BTOPOH UCXOAHBIN BO3yXOHArpeBaTelb
nepeobOopyAYIOT AJIs ajanTaluu Ajsl BeIpaOOTKU CuHTe3-Ta3a. [lo MeHbei mepe B TO

BpeMsi, IOKa BTOPOI MCXOAHBIH BO3lyXOHArpeBaTesb NepeoOOpyAYIOT, IEPBBIH
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UCXOAHBIN BO3yXOHArpeBaTelb U MepPBbIil BRIpaOaThIBAIOIIUN CHHTE3-Ta3
BO3/IYXOHArpeBaTelIb SKCILUIYaTUPYIOT I BBIPAOOTKHU ropsiuero AyThs. JTa
SKCITyaTalUsl MOXET HAYMHATBCS Nepe]] nepeodopyI0oBaHUEM BTOPOTO UCXOJAHOTO
BO3/IyXOHArpeBaTes U/Uiu OHA MOXKET MPEeKPAaIaThCs MOCe 3aBePLISHUs
nepeobopynoBanusi. Ha qpyrom miare nepBbiii BbipaOaThIBAIO NI CUHTE3-Ta3
BO3JyXOHArpeBaTeb U NEPBbI UCXOAHBIM BO3yXOHArpeBaTelb OTCOCAUHSIIOT OT
cUcTeMbl 00eCredeHUs! XOJOIHBIM N1YThEM U CHCTEMBbI 00eCTIeYeH s TOPSTYUM AYThEM,
Y MEepBbIA UCXOAHBIN BO3yXOHArpeBaTeslb, BTOPON UCXOAHBINA BO3YXOHArpeBaTeab U
nepBbIA BbIpa0aTHIBAIOIUI CUHTE3-Ta3 BO3yXOHArPEBaTeb COEAUHSIIOT C CUCTEMOMH
obecneueHuss KOMOMHALMEH ra30B M 4epe3 CUCTEMY O0OeCTIeYeHHs] CUHTE3-Ta30M IO
MEHbIIIeH Mepe ¢ OJHOW JOMeHHOH neubto. [Tocne 3Toro mara Bce HeOOXOIUMBIE
COeMHEeHUs yCcTaHOBJeHBl. Ilocie 3TOro nepsbiii UCXOAHBIM BO3AYXOHArpeBaTeNb,
BTOPOH MCXOJHBIH BO3AYXOHATrPEeBATENb U TIEPBBIA BIPAOATHIBAIOI I CHHTE3-Ta3
BO3/IYXOHATrPeBaTENb SKCILUIYATUPYIOT U1 BBIPAOOTKU CHHTE3-Ta3a, U CHHTE3-ra3
NOaeTCsI 10 MEHbIIEH Mepe K OJJHOW TOMEHHON Me4Yn 4yepe3 CUCTeMy oOecreueHus
CHHTE€3-ra3oM.

ITocne 3aBepiiaromiero mara BbIIIEYNOMSHYTOrO BAPUAHTA OCYILIECTBJIEHUS TPU
BO3/IyXOHArpeBaTess SKCIUIYaTUPYIOT Ik BBIPA0OOTKH CHHTE3-Ta3a, KOTOPOro OOBIYHO
AOCTATO4YHO i 3¢ PeKTUBHON KCIUTyaTauu (110 MEeHbLIEH Mepe OJHOW) TOMEHHON
neuyn. CoraacHo 0OBIMHON KOH(PUTYypanMH JOMEHHBIH L[eX ePBOHAYAIBHO BKJIOYAET B
ce0s1 Tpu NCXOAHBIX Bo3ayxoHarpesares. [locne nepeobopynoBaHus NepBOro u
BTOPOTO MCXOJHOTO BO3JAyXOHArpeBaTesiell OCTaBUIMNCS He mepeoOopya0BaHHbIMN
UCXOAHBIN BO3yXOHArpeBaTesib O0BIYHO HMEET HEJOCTATOYHYIO MPOU3BOAUTEIbHOCTD
IJIsl IO ePIKaHusl O0eCIIeUeHHs TOPSYUM AYTheM JOMEHHOH neun. bonbimei 4acTho
BTOPOH MCXOJHBIH BO3AYXOHArPeBaTEb MEPeOOOPYAVIOT, TOJIBKO €CJIU BhIpabOTKa
ropsiuero AyThs HE MIAHUPYETCs i Oyayineid skcruryatauu foMeHHoi neun. C
OJTHO¥ CTOPOHBI, OCTABLINNCS UCXOIHBIH BO3AYXOHATPEBATEIb MOXKET OBITh
IEMOHTHPOBaH. ATbTEPHATUBHO, OH MOET OBITh TAKXK€ MCIOJIb30BaH IJIs1 BEIPAOOTKH
cuHTe3-ra3za. CornacHo OJHOMY BapHaHTY OCYINECTBJIECHHUS CIIOCO0 BKIOYAET B ceOs
ciaenyromue maru. Ha oqHOM mare TpeTuil HCXOAHBIM BO3AYXOHArpeBaTeNlb
OTCOEIUHSIOT OT CUCTEMBI 00€CIeYeHHsI KOJOIHUKOBBIM Ia30M, CHCTEMBI
obecneueHusl XOJOAHBIM IYTheM H CUCTEMBbI 00 ecriedeHus ropssuuM aytbeM. Ha
APYrOM IIare TPEeTHI MUCXOIHBIH BO3AYXOHATrpeBaTeNlb epeodbOopyaAyOT AJIs €ro

ajanTaluy AJs BEIpaOOTKU CUHTe3-ra3a. Ilocne 3Toro TpeTuit HCXOnHBINA
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BO3/IYXOHArpeBaTeNb COCANHAIOT C CUCTEMOH o0ecrnedeHnss KOMOMHAIUeH ra3oB U
yepe3 cucteMy obecrnedeHusi CHHTE3-Ta30M 10 MEHbIIeH Mepe ¢ OJHOW JOMEHHOM
neubto. ITocne TOro Kak 3TH COeUHEHUsI ObUIN BBITOJHEHBI, TPETUH UCXOIHBIN
BO3/IyXOHArpeBaTeNb SKCILIYaTUPYIOT I BIPAOOTKU CHHTE3-Ta3a, U CUHTE3-ras3a
NOJAIOT MO MEHbINEH Mepe K OJHOH JOMEHHOM Ieun uepe3 cucreMy odecrnedeHus
cuHTe3-ra3oM. [llaru MOryT OBITH BBINOJHEHBI MTOCJIE TOTO, KAK NEPBbIH HCXOXHBIN
BO3/lyXOHAarpeBaTesb, BTOPON UCXOIHBIM BO3AYXOHArpeBaTelb U NEPBBIN
BbIpa0ATHIBAIO M CHHTE3-Ta3 BO3AyXOHArpeBaTeb Ha4ajlu BbIpabaTbIBaTh CUHTE3-
ra3. I1o BO3MOKHOCTH OHH MOTYT OBITh BBIMOJHEHBI BO BPEMS SKCILTyaTallUH IEPBOTO
HCXOJHOTO BO3JyXOHArpeBaTesi, BTOPOro HCXOJHOrO BO3JyXOHarpeBaTes U NepBoro
BbIPa0ATHIBAIOIETO CUHTE3-Ta3 BO3AYXOHATPEBATENS JIs1 BbIpAOOTKH CHHTE3-rasa.
Brnpodem MOHSTHO, UTO HEKOTOPHIE IAru TpeOyIT BPEMEHHOW OCTAHOBKH JOMEHH OTO
nexa. O1HaKo MOMUMO TPEThEro UCXOJHOTO BO3JyXOHarpeBaTelsi HUKakue
BO3JyXOHAarpeBaTe/l He HYyKJalTCs B IPUCOEANHEHUN UM OTCOEAUHEHUH, TO €CTh
COeUHEHUs APYTUX BO3AyXOHarpensareseil BO BpeMs BbIIIEYNOMSHYTBIX IIaroB MOTYT
COXPaHSTHCA.

XO0Ts ABAsI€TCSA BO3MOJKHBIM, YTO NPOMBIIIJIEHHBIH a3 U TOMJIUBHBIN ra3 MOTYT
NOJABaThCs K COOTBETCTBYIOIIEMY BO3JYXOHArPEBATEN0 OTAEIbHO, MJIH YTO 3TUM
ra3amM MOJKHO TO3BOJINTh CMEIINBATLCS B HEKOTOPOH CTENEHH B CUCTEME 0OeCTedeH s
KOMOUMHaNue ra3os, 4acTO SIBJISETCS BHITOAHBIM UCIIONb30BATh CIIEIHAIbHYIO
CMECHUTENIbHYI0 KaMepy, I/ie KOMOMHALMs ra30B CMEMINBAETCS I 00pa3oBaHus
ra3oBoil cMecH, Mpexae BCe OHAa BBOAUTCA B BO3yxoHarpesaTesib. COOTBETCTBEHHO,
Croco0, MPeInoYTUTENIbHO, BKJIIOYAET B ce0s1 COOPYKEHHEe CMECUTEJIbHON KaMepbl, U
COEMHEHNE CMECHTENbHOW KaMephbl C CUCTEMON 00eCeYeHHs] TOIUIMBHBIM T'a30M JJIsI
obecneueHusl TOTUTUBHBIM T'a30M U C CUCTEMOHN o0ecrnedeHns KOMOMHAIMel ra3os.
TepmuH "cmecurtenbHas kaMepa" He clielyeT NOHUMATh TaK, YTO BHYTPU KaMephbl
OCYyLIECTBJIsIeTCS aKTUBHOE CMelInBaHue AByX razos. Ckopee rasam Mno3BoJisieTCs
CMEIINBATHCS MACCUBHO 33 CUET KOHBEKIUHU, NH(PPY3UH UIH IPYTUX MPOLECCOB.
IToHATHO, YTO CMeCHTEeNbHAs KaMepa TpeOyeT AOMOJHUTENbHBIX COeTUHEHUHN IS
npueMa NPOMBIILIEHHOTO ra3a, 4To OyaeT oOCyKIeHO HUXKE.

OOBIUHO B KaU€CTBE MPOMBIIIIEHHOI'O ra3a UCTIOJb3YETCs KOJOIIHUKOBBIHN ras.
Omn saBaserca cogepxxamum CO; razoM, KOTOPBII UMEETCs B JTOMEHHOM 1i€Xe B
Oonbimom konuuecTBe. COOTBETCTBEHHO, CIIOCO0, MPEANOYTUTEIBHO, BKJIIOYAET B ce0s

COCAMHCHUEC CUCTCMBI oOecrneveHUs1 KOJOIMHUKOBBIM ra30M CO CMECHUTEIbHOM KaMepOﬁ
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U N0Jl1a4y KOJOIIHUKOBOTO ra3a U3 JOMEHHO! Me4Yu B KaueCTBE MPOMBILIJIEHHOI0 ra3a
B CMeCUTeIbHYI0 kamepy. Korna nenaercs ceblyika Ha "KOJOLIHUKOBBIN ra3", cieayer
NOHUMATh, YTO COOpAaHHBIN U3 BEpXHEH YaCTU JOMEHHOMN MeYu KOJOIMHUKOBBIHN ra3
TpeOyeT OUMCTKHU, MPEeXkIe YeM OH MOKeT ObITh MCIOJIb30BAH JJIsSI JaJIbHEHIINX LeJei.

B 5TOM KOHTEKCTE KOJIOIHUKOBBIN a3 MOKHO C)KMMAaTh IIepea TeM, KaK OH
MOXKET ObITh BBEJIEH B CMECUTENIbHYIO Kamepy. B TakoM ciyyae coeJUHEHUE CUCTEMBI
obecrieueHusl KOJOUITHUKOBBIM ra30M CO CMECUTEJIbHON KaMepoi BKJIOUYaeT B cels
YCTaHOBKY IO MEHBIIEH Mepe OJHOTO KOMIIpeccopa, u odecrneueHne KOJIOMHNUKOBBIM
ra3oB BKJIIOYAeT B ceOsl CXKaTHE KOJIOUTHUKOBOTO ra3a. AJIbTEPHATHBHO, CUCTEMA
obecneueHuss KOMOMHALMEH ra30B MOYKET BKJIOYATh B ce0s MO0 MEHbIIEH Mepe OHH
KOMIIPECCOop.

Kak yxe ynoMsHyTO B KOHTeKCTe ¢ (0O0BIYHON) KOHUTrypauunen u3 Tpex
UCXOAHBIX BO3AYXOHArpeBaTesel, BCe HCXOAHbIE BO3yXOHArPEBATEIH MOTYT OBITh
nepeoOOopynOBaHbl IJIs aAanTaluy UX IJs BRIpabOTKHN cuHTe3-raza. KoHeuHo, 310
MOXET OBITh IPUMEHUMO K CIIy4asiM, KOT/1a UMEIOTCs OoJiee MM MEHEee YeM TPpHU
HCXOJHBIX BO3JlyXOHarpesartens. AJbTEpHATUBHO, HEKOTOPBIE UCXOAHbIE
BO3/IYXOHArpeBaTeIN MOTYT ObITh Mepe0OOpPYyIOBaHbI, B TO BpEMs KaK Jpyrue
OCTAIOTCS aJaTHPOBAHHBIMU JJI1 BBIPAOOTKH ropsidero AyThs.

JIOMEHHBIH 11€X MOJKET BKJIOUYaTh B c€0sl €IUHCTBEHHYIO JOMEHHYIO I€Ub, TaK
YTO BC€ BBIPA0ATHIBAIOIINE CHHTE3-Ia3 BO3AYXOHArPEBATEIN U BCE HCXOIHbBIE
BO3JIyXOHArpeBaTeN! - Mepea U nocie nepeodopyaoBaHUs - COEJUHEHBI C OOHON U TOH
e TOMeHHOH neubto. OgHako cnocod Takke MPUMEHUM K JTOMEHHBIM L[eXaM C
HECKOJIbKUMH JOMeHHBbIMU neuaMu. COoriacHO OJHOMY BapHUaHTy OCYIIECTBJICHHUS
JOMEHHBIH 1[eX BKJII0OYAeT B ce0sl MepBYO JOMEHHYIO MeUb, COENUHEHHYIO C MepBOH
I'PYIION UCXOOHBIX BO3OYXOHArpeBaTeiei yepes NepByr CUCTeMy oOecreueHus
rOpsSiYNM IYThEM U MEPBYI0 CUCTEMY O0eCTedeHHs KOJOIHUKOBBIM ra30M, H BTOPYIO
TOMEHHYIO Ie4b, COEIMHEHHYIO CO BTOPOH CUCTEMOH o0ecrnedeHns] KOJOMHUKOBBIM
ra3oM. IIoHATHO, 4TO Kaxxaas U3 NEepBOM U BTOPOU IPyINI UCXOIHBIX
BO3/IyXOHAarpeBaTesieil MOKeT OBITh cOelMHEHa ¢ (COOTBETCTBEHHO MEPBOM MU
BTOPOI) cucTeMOl obecrnedeHus XONOAHbIM NyTheM. MCXOonHbIe BO3IYXOHArpEBaTEIN
B OJHOW TPYIIIEe MOTYT OBITh PACIOJIOKEHb OTHOCHTENBbHO OJIM3KO APYT K OPYTY,
OJHaKO TEPMHH "Tpymnna" He CleayeT MOHUMATh KaK OTPAaHUYUBAIOII UM

NPOCTPAHCTBECHHOC PAa3MEIICHUEC NCXOAHBIX BOSI[YXOHaneBaTeHeﬁ.
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B 3TOM BapuaHTe OCyLIE€CTBIECHHS CIOCO0O BKIIOUAET B c€0s MO MEHbLIEH Mepe
ciaenyrouiue maru. Ha ogHOM mare nepBblil BbIpa0aThIBAIOIMI CHHTE3-Ta3
BO3JlyXOHarpeBaTellb COeJUHAOT 110 MEHbIIEH Mepe C OJHON U3 MEPBOM U BTOPOU
cucteMol obecrneueHus: KOJOMHUKOBBIM ra3oM. IIpesxae Bcero, OH MOXKeT ObITh
COEIMHEH C MepBON CUCTEeMOU obecrnedeHusl KOJOUHUKOBBIM ra3oM. Kak onucano
BBIIIE, TIEPBbII BbIpAOATHIBAIOIINN CHHTE3-Ia3 BO3YXOHArPEeBATENb TAK)KE COCIUHEH
1O MEHbLIEH Mepe ¢ OJHOU MepBOil cucTeMol oOecreueHs: KOJOIIHUKOBBIM ra30M U
10 MEHbIIEH Mepe OAHOM CUCTEMON o0ecreueHus: XOJOAHBIM nyTheM. [Ipexae Bcero,
3TO MOJKET OBITh MmepBasi CUCTEMa 00ECIeYeHUs TOPSIYUM NYThEM U MepBas CUcCTeMa
obecneueHust XONOAHBIM NyTheM. [lociie 3TOro Bce NCXOAHBIE BO3IYXOHATPEBATEIH
NEePBOH I'PYNIBI TEPEOOOPYAYIOT U COEAUHSIOT C CUCTEMON o0eceueHus
KOMOMHaUMeH ra3oB U CUCTEMON o0ecnieueHusl CUHTEe3-Tra3oM. [[pyrumu cioBamy,
NEepPBBII UCXOAHBIA BO3AYXOHATPEBATENb U, 1€ NIPUMEHUMO, BTOPOU U TPETUH
UCXOAHbIE BO3JYXOHArPEeBaTENU BEIOUPAIOT U3 MEPBOH rPynIbl. DTH UCXOJHBIE
BO3/IyXOHArpeBaTeNH nepeocOOpyaAYIOT OIHUH 32 APYTUM, KaK OMHUCAHO BBIIE. JTO
00BIYHO HE AeaeT HeOOXOAMMBIM COOPYIKEHHE BTOPOroO BHIP a0aThIBAIOIIErO CUHTE3-
ra3 BosayxoHarpesaress. [locie TOro kak Bce UCXOAHBIE BO3AyXOHArpeBaTeilu B
nepBOi rpynmne ObUTH nepeoOOpyA0BaHbI, UX ANaNTUPYIOT AJs BBIPAOOTKU CHHTE3-
raza. Kak ynmomMsiHyTO BbIllI€, UX BCE €Ill€ MOTYT SKCIIJIyaTUPOBATh JAJIsI BBIPAaOOTKHU
ropsiuero AyThs, OJHAKO 3TO He SIBJIAETCS UX OCHOBHOHN (pyHkiuei. [TosTomy nepsas
cucteMa oOecredeHus: TOpPsIYUM AYyThEM TepsieT CBOe Ha3HAUYCHUE MOAAa4Yu ropsuero
AYThsl K NepBOH noMeHHOH neun. COOTBETCTBEHHO, BTOPYIO CHCTEMY OOecIeueHHus
AyThbEeM COEIUHSIOT C MePBOH JOMEHHOH meubto. Bropyio cuctemy obecrnedeHus
TOPSYUM IyTheM OOBIYHO Pa3BETBISAIOT, TAK UTO TOpsYee NyThEe MOXKET MOJABATHCA K
NepBOM JOMEHHON NeYn U BTOPOU fOMeHHOMN neuun. Ha 3Toll ctanuu nepsas cucrema
obecnieueHUsI TOPSAYUM AYThEM, a TaAK)Ke IepBasi CUCTeMa 00eCTIeYeHHs X OJIOIHBIM
OyTbEeM MOTYT OBbITh NeMOHTHpPOBaHbl. Ha manpHelmem mare cnocoda cucreMmy
obecrieueHus CHHTE3-Ta30M COEIUHSIOT C MePBOH TOMEHHON MEYbI0 U BTOPOMH
nOMeHHOH nmeubto. CucteMy oOecTredeHns] CHHTE3-Ta30M MOTYT COCIMHSATh UJH C
TOMEHHOH MeUbl0 MOCPEACTBOM (COOTBETCTBEHHO NMEPBOH MM BTOPOI) CUCTEMBI
BBOJIa TOPSIYEro AYThs WIH MOCPEACTBOM CIIEIHAIBbHON (COOTBETCTBEHHO NMEPBOM MU
BTOPOI) CHCTEMBI BBOJIa CHHTE3-ra3a.

SIBnsieTcst MPEANOYTHTEIbHBIM, YTO MOCJIE 3aBEPLIEHUs Tepeo0OpPyAOBAHUS BCE

UCXOAHBbIE BO3yXOHArpeBaTENN NEPBOH I'PYIIbI 3KCIIYaTUPYIOT AJIsl BBIpaOOTKH
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CHUHTE3-ra3a, B TO BpeMs KaK UCXOJHble BO3lyXOHAarpeBaTeau BTOPO IPyIIbl
SKCIIYATHPYIOT AJis BBIPAOOTKH ropsidero AyThs. JpyrumMu clioBaMHU, BCE UCXOTHbIE
BO3/IyXOHArpeBaTeNH MepBoil rpynmnsl ObUIN nepeoOOpyAOBaHbI U ceidac
UCHONB3YIOTCS AJIs1 obecreueHust 00enx TOMEHHBIX Ieueil CUHTE3-ra3oM, B TO BpeMs
KaK BC€ UCXOAHbIE BO3JYXOHATPEBATENIN BTOPON IPyNIbl OCTAIOTCS alalTUPOBAHHBIMU
AJIs1 BBIpAaOOTKHU ropsidero AyThsa U o0ecredeHn0 00enX TOMEHHBIX MeUel ropsuuM
OYThEM.

Kparkoe onucanue ueprexen

Tenepb OynyT onmucaHbl BAPUAHTHI OCYIIECTBJIEHHS MTOCPEACTBOM NPUMeEPa CO
CCBUIKOMN Ha MpujaraeMble 4YEPTEXKHU, HA KOTOPBIX:

Qur. 1 SIBJIIETCS] CXEMAaTUYE€CKUM BUAOM MEPBOTO JOMEHHOTO 1€Xa nepen
NpUMEHEHHEM crocoda COrTacHO H300PETEeHHUIO,

@ur. 2 -4 noka3bplBalOT pa3Hble CTaJAUU NEPBOTO BAPUAHTA OCYLIECTBIECHUS
criocoba coryiiacHO U300pEeTeHHIO,

@ur. 5-9 noka3bIBalOT pa3Hble CTaAUHU BTOPOrO BAPUAHTA OCYLIECTBICHUS
criocofa coryiiacHo U300peTeHuIo,

@ur. 10 sABAAETCS CX€MAaTHUYECKUM BHIOM BTOPOTrO JOMEHHOTIO LiexXa nepen
IpUMEHEHHEM crocoda COrlacHO U300peTeHHUI0, U

Qur. 11-15 MOKa3bIBAKOT Pa3Hble CTAJAUU TPETHEro BapUaHTa OCYIIECTBIIEHUS
crocoba CoriacHO U300pEeTEeHHIO.

OnucaHue NpeAnoOYTUTENbHBIX BAPUAHTOB OCY LIIECTBICHUS

Ha ¢ur. 1 nokaszaHno cxemaTuueckoe uzobdpakeHue nexa | qoMmeHHbix nedeit. OH
BKJItO4aeT B ceOst qoMeHHy0 meyb 10, obmast padota KOTOPOH M3BECTHA COTJIACHO
YPOBHIO TEXHUKH U MO3TOMY 311€Ch pa3bsicHATHCA He Oyner. Cuctema 16 BBOIA
ropsiuero AyThs pacnoiokeHa Ha ypoHe 10.1 ¢ypm nomennoit neun 10. Cucrema 16
BBOJIa TOPSIYEro AYTh COEUHEHA C CUCTEMOH 15 obecrnedeHust ropsSiYuM AYThEM H C
cuctemoii 17 obecneuenus kuciaoponom. Cucrema 17 obecrniedeHnst KHCIOPOAOM
obecneunBaeT OOTaThIil KUCIOPOAOM a3, KOTOPBIHA, HAPUMEDP, MOKET UMETh
koHIeHTpanu Oz 95 % 06. u koHnenTpanuo N, 5 % 00. B xadecTBe anbTepHATUBBI
MOKAa3aHHOMY 371€Ch BAPHAHTY OCYILIECTBICHUs, cucTemMa 17 obecrnedeHns: KHCIOPOa OM
MOKeT OBITh COeIMHeHa C cucTeMoi 14 obecrneyeHns XOJIOAHBIM NYyTheM, TaK YTO
foraroe KHCIOPOIOM XOJIOAHOE AYThE MOJAETCA K HCXOAHBIM BO3yXOHArpeBaTeNsM
31-33 u Goraroe KHCIOPOIOM ropsuee OyThe MoAaeTcs K cucteMe 16 BBOAA ropsidero

nyTesa. B camom nene, obiie roBopsi, €Ciu ropsiuee IyThe UCIONb3yeTcs B paboTe
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JOMEHHOW meun, cucTeMa 00ecreueHus] KUCJIOPOAOM BBOJIUT KUCIOPOJ B XOJOJHOE
AyTbe, TO €CThb BBILIE IO MMOTOKY OT BO3AyXOHarpesarenen. Eciu, ¢ Ipyroi CTOpoHBI,
JOMEHHasl MeYb JKCILUIYaTUPYETCs KaK MOJHOCTBIO KUCIOPOAHAsA Me4Yb, CUCTEMA
obecrniedeHus MOJaeT KUCIOPO HETIOCPEACTBEHHO K JOMEHHOH MeYn Ha YPOBHE QypM,
Kak mokas3ano Ha ¢ur. 1.

Kpome TOro, ¢ ropsiuuM AyThe MOXKET BBOJUTHCSI BCIIOMOTraTeIbHOE TOIIUBO,
TaKO€ KaK MOPOMIKOOOpa3HbIN yroyb UK HEQTh, YTO TAKIKE MPUMEHUMO KO BTOPOMY H
TpeTheMy ONMHCAHHBIM HUKE BapuaHTaM ocyinectsieHus. Cucrema 15 obecneyeHus
ropsiuuM AyTbE€M COEIMHEHA C TPeMs UCXOAHBIMU BO3AyXOHarpesarensimu 31-33,
KOTOpPBIE BBINIOJHEHBI B BUJI€ HATPEBaTENel ropsAvero AyThs, KOTOPbIe MOJYYalOT
XOJIOIHOE AYThe OT CUCTEeMBbI 14 obecredeHus XOJIO0AHbIM AYThEM U HarpeBamT €T0
n7st BeIpaboTku ropsiuero AyThs. Kakabiii U3 HCXOOHBIX BO3AyXoHarpesarenei 31-33
coenuHeH ¢ cuctemoil 11 obecriedeHns KOJOUTHUKOBBIM Ia30M, KOTOPasi MOJy4aeT
KOJIOITHUKOBBIN Tra3 (MJIM JOMEHHBIH ra3) U3 BepxHel 4yacTu foMeHHO# neun 10.
ITony4yeHHBIH KOJOUITHUKOBBIN ra3 Mpu 0OBIYHON 3KCIUTyaTalli JOMEHHOH Meun ¢
UCIOJIb30BAHUEM TOPSIYEro NYThs MOXKET UMETh KOHLeHTpanui N, Hixke 50 % 00,
koHueHTpanuo CO u CO; npumepro no 23 % o00. u npumepHo 6 % 06. Hy. dus
SKCIJIYaTUPYEMOH C UCIOJb30BAHUEM CUHTE3-ra3a JOMEHHOHN MeYU MOJTy4E€HHbIN
KOJIOITHUKOBBIN ra3 MOXKET UMETh KOHLEHTpauuio N, HIxke 5 % 00., KOHIIEHTPAIUIO
CO u CO; npumepHo 1mo 40 % 06. u npumepHo 15 % 06. H,. ITonyueHHbIl
KOJIOIIHUKOBBIH ra3 mojpaercs k cucreme 11 oGecrneueHnss KOJOMHUKOBBIM I'a30M U
OYMINAETCS B BO3AYXOOYUCTUTENbHON yCTaHOBKE 13, riaBHbIM 00pa3om IJis yaaleHus
U3 ra3a TBEpAbIX YAaCTHUIl U BO3MOKHO KOHJIE€HCAIIUHU YaCTHU COAEPKALIUXCS B
KOJIOIIHUKOBOM ra3e napoB. KOJOIHUKOBBIN ra3 UCMONb3YyeTCs AJIsl HarpeBaHUs
HUCXOAHBIX BO3nyXxoHarpesarenei 31-33.

Ha ¢ur. 2-4 noka3an nepBelii BAPHAHT OCYIIECTBJIEHHUS criocoda
nepeobopyIOBaHHS JOMEHHOTO 11exa 1 corlacHo U300pETEHHIO C LENIbI0 €ro
aZanTalyy sl UCTIOJIB30BaHUS CHHTEe3-ra3a. Kak nmokasaHo Ha ¢ur. 2, COOpyKamOT
nepBbIA BbIpa0aTHIBAIOIUI CHHTE3-Ta3 Bo3AyXoHarpesatenb 40, KOTOPBIH B MPUHLIUIIE
MMEET TAaKYI0 )K€ KOHCTPYKLMIO, KaK U UCXOJAHbIe BO3AyXoHarpesareau 31-33,
KOTOpPBIE aTalTUPOBAHBI JJIsS MOAJEPIKKH Ipouecca pepOpMHUHTA, B KOTOPOM
koMOuHanus razos conepxkamero CO; mpoMbIIIJIEHHOTO ra3a (B JaHHOM CJIydae
KOJIOITHUKOBOT'O ra3a) U COAEepIKAIINN yriIeBOAOPOAbI TOMJINBHBIN ra3 (B JaHHOM

clly4ae KOKCOBBIN ra3, (paKyIbTaTUBHO CMEIIAHHBIN UJIN O0OBETUHEHHBIH C
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IPUPOJHBIM BO3YXOM) PEAarupyroT C BBIPAOOTKON CHHTEe3-ra3a (MJIM CHHTE3-Ta3a).
XUMHYECKUNH MeXaHU3M mpoiecca pepopmMuHra B 00beMe n300peTeHus He
OTPaHUYMBAETCS, HO OOBIYHO BKJIIOUAET B celsl, Mo MeHb el Mepe, uyto gost CO,
MPOMBILIJIEHHOTO ra3a pearupyer ¢ yrieBoAOpOAOM B TOILUIMBHOM rase, Halpumep,
cornacHo cinenyroueit peakinuu: CO, + CHy — 2H; + 2CO. D10 MOXeT Takxe
Ha3bIBaThCA cyxuM pedopmunrrom. Taxske nonst H,O B mpoMBIIIIEHHOM ra3e MOXeT
pearupoBaTh C YIJIEBOAOPOAOM B TOIUIMBHOM ra3e, HaIpuMep, COTJIaCHO CIeAYHIIen
peaxuuu: H,O + CHy — 3H,; + CO. 310 MOXeT Tak)ke Ha3bIBaTbCsI MOKPBIM
pedopmunrom. IIpouecc pedopmunra oObI9HO TpeOyeT MOBBIIIEHHBIX TEMIIEPATYD,
HanpuMep, Boie 800°C. [1oBbIlIeHHbIE TEMIIEPATYPhl U XUMHUUECKHE CBONHCTBA
YYaCTBYIOLIHUX B MpoLecce peOpMUHTa BEIECTB MOTYT CEPbE3HO MOBPEKAATH OO0
U3 UCXOJHBIX BO3AyXxOoHarpesatenei 31-33 B 3aBUCUMOCTH OT UX UCXOJHOU
koH(purypauun/kagectsa. C 1pyroii CTOpOHBI, MePBbIH BbIPaOATHIBAIOLUINNA CHHTE3-Ta3
BO3yxoHarpesartenb 40 aganTUpoOBaH ¢ CAMOr0O Havajua JJisi IPOTUBOCTOSIHUSA
YCIOBHSIM Tponecca peOpMHUHTA, YTO OOBIYHO O0YCIOBIEHO Pa3HBIM THIIOM
OTHEYNOPHOH (yTEpPOBKH U BO3MOYKHO Pa3HbIM TUIIOM MOAAEPKKH IJIs1 HACAJIOYHOTO
KUpIH4a.

Kak Takxe MOXXHO yBUIETh Ha Qur. 2, coopyxkarT cucteMmy 18 oOecneuenus
CHUHTE€3-Ta30M, KOTOpas aJjaiTUPOBaHA JJIsl COEANHEHHS MEPBOr0 BhIPa0aThIBAIOIIETO
CHUHTe3-ra3 Bo3ayxoHarpesatens 40 ¢ nomenHoi neupto 10. Takke coopyskarT
BEPXHIOK CUCTeMY 22 BBOJA CHUHTE3-ra3a Ha ypoBHe 10.2 maxThl M€Yy BbIlIE€ YPOBHS
10.1 pypMm, 1 HUKHIOKO cUCcTeMy 23 BBOJA CHHTE3-Ta3a CoOopyskatT Ha yposHe 10.1
bypm. Kaxxnas cucrema 22, 23 BBOIA CHHTE3-ra3a BKJOYaeT B ceOsi KOJIbLIEBOM
TpyOonpoBoa v (GOPCYHKHU, KOTOPBIE BXOAST B TOMEHHYIO neub 10, Mo 3TOU nmpudnHe
nomeHHas ne4yb 10 qomkHa ObBITh BpEMEHHO OCTAHOBJIEHA BO BPEMs YCTaHOBKHU
¢dopcyHOK. 3a UCKIIFOYEHUEM 3TOH BPEMEHHONH OCTAHOBKH 3KCIIJIYyaTAUI0 JTOMEHHON
neun 10 He mpepriBatOT. B mokazanHol Ha ¢ur. 2 ctanuu cucrema 18 obecnedueHus
CHHTE3-Tra30M He COeJMHeHa HU ¢ cucTeMaMu 22, 23 BBOJA CUHTE3-Ta3a, HU C JOOBIMHU
u3 Bo3ayxonarpesareneit 31-33, 40.

Ha ¢wur. 3 nokasana apyras cragusi cnoco0a, rie mepBblil UCXOTHbBIN
BO3JyXOHarpenaTesib 31 OTCOEqUHSIOT OT cucTeMbl 11 o0ecredeHus: KOJOMTHUKOBBIM
ra3om, cucteMsl 14 obecrniedeHus XOJOAHBIM AYThEM U CUCTEMBI 15 obecrnedeHus
roOpsiYMM IYThEM, B TO BpeMs KaK MePBbIH BbIpaOaThIBAIOLUINN CHHTE3-Ta3

BO3AyXoHarpesaTesb 40 coequHsIOT ¢ 3TUMU cucremamu 11, 14, 15 obecneuenus.
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CHoBa MoxeT noTpeOoBaThCs BpEMEHHAsl OCTAHOBKA JOMEHHOH neun 10, XoTs u
TOJIBKO Ha OTPAaHUYEHHBIN nepuos BpeMeHu. I1epBriil BeipadaTeiBaOINi CUHTE3-Ta3
BO3JyXOHarpesaTenb 40 Tenepb SKCIIYaTUPYIOT AJi T€HEPUPOBAHUS rOpsidero AyThs,
YTO BO3MOJKHO, MTOCKOJIBKY YCJIOBHS JJI BBIPAOOTKHU ropsidero AyThsl MEHee JKeCTKHE,
yeM 1t npouecca pepopmunra. Tem BpeMeHU UCXOIHBIA BO3AyXOHarpeBateis 3 1
nepeobOPYAYIOT IJIs afanTaluy Al BBIpaOOTKU CHHTE3-Ta3a. ITo nepeodopyaoBaHue
MOET UMETb OTHOIIEHHE, €CJIU HEOOXOIMMO CPenr MPOoUero, K 3aMeHe OTHEeYIOPHO
(dbyTepoBKH W/UJIK BO3MOKHOW aanTaliy MOANEPKKH OTHEYIOPHOH QyTepOBKYU U/UIU
3aMeHe/alanTalud MEXaHHYeCKIUX KOMIOHEHTOB. Takke COOpyIKarT BTOPOI
BbIpa0aThIBAIO NN CHHTE3-Ta3 BO3yXOHArpeBaTesb 41, KOTOPHIN TOXKE aanTUPOBAH
1151 BBIpaOOTKHM CUHTE3-Ta3a U MOKET OBITh UIEHTUYHBIM IIEPBOMY
BbIpa0aTHIBAIOIEMY CHHTE3-Ta3 BO3AyXoHarpesareito 40.

Ha ¢wur. 4 nokasaHa ¢puHanpHas cTagus crocoda nepeodopyaA0BaHUSI TOMEHHOTO
nexa 1. [lepBblii HICXOAHBIN BO3AyXOHArpeBaTesnb 31 U BTOpOH BeIpaOaThIBAOIIHI
CUHTe3-ra3 Bo3AyxoHarpesaTesb 41 coenuHsioT ¢ cuctemoit 11 obecrneuenus
KOJIOUWIHUKOBBIM Ia30M, NEPBBIA UCXOAHBIM BO3AyXOHArpenarenb 31, nepsuli
BbIpa0ATHIBAIO M CHHTE3-ra3 Bo3AyxoHarpesaTenb 40 1 BTOpoi BbIpabaThIBAIOIUN
CHUHTe3-ra3 Bo3ayxoHarpesaresb 41 coequnsitoT ¢ cucrtemoii 18 obecrneyenus CuHTe3-
ra3oM, KOTOPYI Tak)ke COeIUHSIOT ¢ cucTemamu 22, 23 BBoga cuHres-rasza. Kpome
TOTO, UX COENHMHSIOT ¢ cCUucTeMol 19 obecnedyeHus KOMOUHAIIMEH Ta30B, KOTOpas
obecrneunBaeT CMEChI0 KOJIOIIHMKOBOTrO ra3a U KOKCOBOTO rasa (u, (akyJbTaTUBHO,
npupoaHoro raza). CoopykarT CMECUTEbHYIO KaMepy 21, ¢ KOTOpOH COeAUHSIOT
cuctemy 19 obecneuenust komOnHanuen ra3os. Kpome Toro, CMECUTENbHYIO KaMepy
COeNUHSIOT ¢ cucTeMoi 11 obecneueHns: KOJOIHUKOBBIM ra3oM, Yepe3 KOTOPYI OHa
MoJiy4aeT KOJOUIHUKOBBIN ra3, u ¢ cucteMoli 20 o0ecrnedyeHus: TONJIUBHBIM Ta30M,
yepe3 KOTOPYIO OHA MOJIy4aeT KOKCOBBIH ra3 (U, (akyJbTaTUBHO, MPUPOIHBINA a3, KaK
NOKa3aHO MITPUXOBOH cTpenkoii). [Tockonbky peakius pedopMupoBaHust OOBIUHO
TpeOyeT MOBBIMIEHHOTO aBlieHus], cucremMa 19 obecneyennss KOMOMHALUEH ra3oB
MOKET BKJIIOYATh B ce0s1 KOMIIpeccop. AJNbTEPHATHUBHO, Kaxaas U3 cuctemsl 11
obecneueHUs1 KOJOIITHUKOBBIM ra3oM u cucteMsl 20 obecrnedeHne TONINBHBIM ra3oM
MOXKET BKJIIOYATh B C€0s1 KOMIIPECCOP, TaK YTO KOJIOIIHUKOBBIN ra3 U TOIUIMBHBIN ras3
BBOJST B CMECUTENbHYI0 KaMepy 21 MoJ moBBIIIEHHBIM aBiieHueM. st mpocToThl

KOMIIPECCOPHBI 3A€CHh U MOCICAYOIIEM HE IMOKAa3aHbI.
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JloMmeHHBIH 11ex 1 MOXeT BO30OHOBHTbH CBOIO pabOTy B U3MEHEHHOM BHUIE, T/Ie
BTOPOMU U TPETUU UCXOAHBIE BO3AyXOHarpenatenu 32, 33 3KCIUIYaTUPYIOT AJIs
BBIPAOOTKH ropsiuero AyThs, KOTOpOe MoAarT AoMeHHoi neun 10 Ha yposHe 10.1
bypM, B TO BpeMs Kak MepBbIi UCXOIHBIH BO3AyXOHarpesareib 31 u
BbIpabaThIBAKO MK CHHTE3-Ta3 Bo3ayxoHarpesaTenu 40, 41 SKCIIyaTHPYIOT IJIs
BbIPAaOOTKHU CHHTE3-ra3a, KOTOPBIH MOAAKT Yyepe3 cuctemy 18 obecrneyeHus: CUHTE3-
ra3oM U BBOJST 4Y€pe3 BEPXHIOK CUCTeMy 22 BBOJA CUHTE3-ra3a Ha ypoBHe 10.2
IaXThI €YU U Yepe3 HUIKHIOK cucTeMy 23 BBOAA CHHTe3-Ta3a Ha ypoBHe 10.1 dpypm.

B To Bpems kak B moka3aHHOM Ha (ur. 2-4 BapuaHTe OCYLIECTBICHUS BEPXHSS
cucTeMa 22 BBOAA CHUHTE3-ra3a COOpyskeHa Ha ypoBHe 10.2 maxTsl ne4u u
JOMOJIHUTEIBHO HUXKHSSI CUCTeMa 23 BBOJlAa CUHTE3-ra3a coopyxkeHa Ha yposHe 10.1
bypmM, ObLITO OBI BO3MOXHBIM H3MEHUTH 3TOT BAPUAHT OCYLIECTBJIEHHS TaK, YTO
TOJIbKO OJHA cuctema 22, 23 BBoJAa coopyskeHa uinu Ha yposHe 10.1 pypm unm Ha
ypoBHe 10.2 maxTtel foMeHHOM neun 10.

Ecnu, kak ynoMsiHyTO BbILIE, BCIOMOTATEJIbHOE TOILUIMBO BBOAUTCS HA YPOBHE
10.1 ¢pypm, TO 3TOT BBOA TOMIMBA OOBIMHO MOXKET MPOJOJKATHCS BO BPEMS U TIOCTE
nepeobopynoBanus. ONHAKO B HEKOTOPBIX CIy4asx B 3aBUCUMOCTH OT KOJHUYECTBA
BbIpa0aTHIBAEMOr0 CHHTE3-Ira3a BBOJ BCIIOMOTATEIbHOIO TOIJINBA TpedyeTcs
YMEHBIIUTh UJIM AK€ OCTAaHOBUTh. Hanpumep, eciau KOKCOBBIN ra3 JOMOJIHEH
NPHUPOIAHBIM ra3oM, TO OoiblIee KOJUYECTBO KOJOMHUKOBOIO Ta3a MOXKET ObITh
NPEBPALIEHO B CUHTE3-ra3, YTO MOXKET CAEJIaTh BCIOMOTATEIbHOE TOMIUBO
(HampuMep, MOPOIKOOOPA3HBIN YroJib) HEHYKHBIM. DTO TaKKe OTHOCUTCS K
00CY KJI€HHBIM HIX€ BTOPOMY U TPEThEMY BapUaHTAM OCYINECTBJICHUS.

@ur. 5-9 moka3bIBAIOT BTOPOIH BapUAHT OCYIIECTBJIEHHS cIoco0a
nepeobopynoBanus nokazanHoro Ha gur. 1 nomenHoro uexa 1. Ha ¢ur. 5 nokazana
nepBasi CTaaus MepeodOpPyAOBaHUS, KOTOpPAsl aHAJOTHYHA TOKa3aHHOW Ha dur. 2
CTaJUH U MO3TOMY CHOBa He Oyaer onmucaHa. XOTs B 3TOM CJIy4ae COOPYIKAKT TOJBKO
BEPXHIOK CUCTeMy 22 BBOJA CHUHTe3-ra3a Ha yposHe 10.2 maxTtbl neun. Ha BTopon
CTaJuM, KOTOpas Moka3aHa Ha pur. 6, mepBbIi BRIpabaTHIBAIOLUINNA CHHTE3-Ta3
BO3AyXxoHarpesaTesb 40 coequHsSIOT ¢ cuctemMoi 11 obecrnedeHus: KOJOMHUKOBBIM
ra3om, cucreMoi 14 ofecniedeHns XOJOAHBIM IyTheM U cCUCTEMOI 15 obecrnieueHus
TOpPSYNM IYThEM U 3KCIUTYaTUPYIOT AJIsl BBIPAOOTKHU ropsiuero nNyThs. Tem BpeMeHeM
MEePBbIA UCXOAHBIN BO3AYXOHArpeBaTeiab 31 OTCOenUHAT OT cucTemsl 11

obecrneveHus: KOJOMHUKOBBIM rasom, CuCTcMnbl 14 obecrnieueHus XOJIOAHBIM AYTHEM U
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cucrtembl 15 obecrieueHus TOPSTYUM JyTheM, ITOCJE Yero ero nepeodopyayT A
azanTaluy Al BBIpaOOTKU CHHTE3-rasa.

Ha tpeTbeii cranuu, koTopas nokaszasa Ha ¢ur. 7, nepBbli HCXOAHBIN
BO3JyXOHarpesaTesb 31, KOTOpHIH OblI Mepeobopya0oBaH, CHOBA COSIUHSIOT C
cuctemoii 11 obecredeHuss KOJOUIHUKOBBIM ra30M, CUcTeMOl 14 obecrnedyeHus
XOJIOAHBIM AYTHEM U CUCTEMOH 15 o0ecrnedyeHus ropsuuM AYTHEM U SKCITYaTUPYIOT
1151 BBIpaOOTKH ropsiuero AyThsi. TeM BpeMeHeM BTOPOIl MCXOOHBIN
BO3JyXOHArpeBaTesib 32 OTCOEUHSIOT OT cucTeMbl 11 o0ecredeHus: KOJOUITHUKOBBIM
ra3om, cucteMsl 14 obecrnedeHus XOJOAHBIM NIYTheM U CUCTEMBI 15 obecrnieueHus
TOpPSTYNM IYThEM, IOCJIE Yero ero nepeobopyayoT A afanTaluu 1Jisl BBIpaOOTKH
CHHTE€3-rasa.

Ha geTBepToii cTrannu (moka3aHHoO# Ha ¢ur. 8) BTOpOil HCXOIHBIN
BO3/IyXOHAarpeBaTesb 32, KOTOPBIHA OblLI mepeodopyaoBaH, CHOBA COEIUHSIOT C
cucremoii 11 obecrnedeHns1 KOJOMHUKOBBIM razoM. COOpPYIKaIOT CMECHTEIbHYIO
kaMmepy 21 u coequHsOT ¢ cuctemMoi 11 obecrneyeHns KOJOMHNUKOBBIM ra30M U
cucremoii 20 obecrneyeHust TOMIUBHBIM razoM. Cucremy 16 BBOAa ropsiuero AyThs
nepeo0OpPYAYIOT B HUKHIOK CUCTEMY 23 BBOJA CHHTE3-Ta3a, YTO BKJOYAET B ceOs
aZanTalyio KOJbIEBOTO TpyOonpoBona GypMEHHBIX PyKaBOB U YCTAHOBKY OTAEJbHBIX
TpyOOK 1JIst BBOZIA ra3a, yepe3 KOTOpble BBOAUTCS OOraThlil KHCIOPOAOM ra3 U3
cucreMsl 17 obecnieueHust kuciaopogom. Takxke mepBblid HCXOXHBIH
BO3JlyXOHarpesaTesb 31, BTOpOH UCXOAHBIN BO3AYXOHArpesaresab 32 U NepBBIi
BbIpaOaThIBAIO NI CHHTE3-Ta3 BO3AyXOoHarpeBaTenb 40 COEQUHSIOT ¢ cucTemMoi 18
obecrieueHus CHHTE3-Ta30M U yepe3 cucteMy 19 obecrneyeHus koMmOUHAIMEH Ta30B CO
cMmecuTenbHOM kamepoii 21. Cuctemy 18 obecrnieyeHnsi CHHTE3-Ta30M COEIUHSIIOT C
BEpPXHEN CUCTEMON 22 BBOJA CUHTE3-Ta3a U C HUKHEN CUCTEMON 23 BBOAA CUHTE3-
raza. IlepBelii 1 BTOpOI UCXOAHBbIE BO3nyXoHarpesarenu 31, 32 u nepBbIil
BbIpa0aThIBAIO NI CHHTE3-Ta3 BO3AyXOHarperaTesb 40 SKCIIyaTUPYIOT AJIs
MPOU3BOACTBA CUHTE3-Ira3a, KOTOPbIA MOJAETCs K JTOMEHHON nedu Ha yposHe 10.2
mIaxThl yepe3 cuctemy 18 obecnedeHns: CUHTE3-ra30M U cuctemsl 22, 23 BBOIA
CHHTe3-ra3a. TeM BpeMeHeM TPEeTUN UCXOMHBIH BO3YXOHArpeBaTeb 33 OTCOEAUHSIOT
ot cucteMsl 11 obecrnieueHus KOJOMWHUKOBBIM ra3oM. Cucremy 14 obecneuenus
XOJIONHBIM AYThEM U cUCTeMYy 15 oOecrniedeHus ropssuuM AyTbeM AEMOHTHPYIOT.
Tperuit nCXOQHBIN BO3AyXOHArpeBaTENb 33 MEPEeOOOPYAVIOT JIsl €r0 afanTaluu JIJis

BBIPAOOTKHM CHHTE3-Tra3a.
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Ha ¢ur. 9 nokasana koHeuHas cTanus npouecca nepeodopynosanus. Tperuit
HCXOJHBIN BO3IYXOHArpeBarTesb 33 COenuHsT ¢ cucteMoit 11 obecneuenus
KOJIOIIHUKOBBIM ra3oM, cucTeMoi 18 obecrneueHus CHHTE3-ra30M U CUCTEMOM 19
obecrnieueHust komOMHauuel razos. [locyie 3TOro ero 3KCIIyaTUPYIOT Il BBIPaOOTKH
cuHTe3-rasza. Kak MoHO yBuaeTh npu cpaBHeHuu ¢ur. 4 u pur. 9, BTOpoi BapuaHT
OCYLIECTBJICHUS MMOJHOCTBIO UCKJIIOYAET BBIPAOOTKY rOpsi4ero AyThs, TaK YTO TOJNBKO
foratelii KHCIOPOAOM Tra3 BBOAHUTCS Ha ypoBHe 10.1 ¢pypm uepes cucrtemy 17
obecnieueHus KUCJIOPOIOM M HHXKHIOKO CUCTEMY 23 BBOJA CHHTe3-Ta3a. Bce ucxonHsie
BO3AyxOoHarpeBarenu 3 1-33 Obuin mepeoOopyAOBaHBI M SKCILTYaTUPYIOTCS IS
BbIpa0OTKA CHHTE3-ra3a, KOTOPhII BBOAUTCS Yepe3 cucteMy 18 oOecneueHns: CUHTE3-
ra3oM U BEPXHIOK CUCTeMy 22 BBOJAA CHHTe3-ra3a Ha ypoBHe 10.2 maxThl U HUKHIOK
cucremy 23 BBOAA cMHTEe3-ra3a Ha yposHe 10.1 ¢pypm.

Ha ¢ur. 10 moka3an BTOpOH BapHUaHT OCYIIECTBJIEHHS JOMEHHOTO 1exa 1,
KOTOPBIH MO CYLIECTBY BKJIIOUYAET B ce0s ABA TOMEHHBIX 11€Xa, MOKa3aHHble Ha Qur 1.
OH BkJrOYaeT B ceOs MepBYyO NJOMEHHYIO neub 10 u BTOpY fOMEHHYIO nedb S50.
ITepByro cuctemy 16 BBO#a ropsiuero AyThs pacrnonaraioT Ha ypoBHe 10.1 pypm
nepsoil nomenHou neun 10. IlepByro cucrtemy 16 BBONA ropsiuero AyThbs COCAUHSIOT C
nepBoi cucremoi 15 obecnedeHus ropssuuM AyTbEM U NepBoil cuctemoit 17
obecneuenus kucnoponoM. [lepsyro cucremy 15 obGecnedeHust ropsiauM 1yThbeM
COEUHAIT C nepBoil rpynnoit 30 ucXoAHbIX Bo3AyxoHarpesareneit 31-33, koTopelie
IOJIYYaI0T XOJOJHOE NyThe OT MePBOH CHUCTEMbI 0O0ECTIeYeHUsI XOJIOAHBIM TyTheM
(xoTopas AJs yIpoIleHHs He MOKa3aHa) U HarpeBaloT ero AJs BIpabOTKH ropsdero
nyTes. IlpeanouTutenpHo, ropsuee AyThe odorameHo Kkuciaoponom. Kaxapiii u3
HUCXOAHBIX Bo3nyxoHarpesaresel 31-33 nepsoii rpynnsl 30 COEqUHAIOT ¢ IEPBOU
cucremoii 11 obecrnedeHns1 KOJIOUTHUKOBBIM ra30M, KOTOPas MOJy4YaeT KOJOIIHUKOBBIN
ra3 u3 nepsoil fomenHol neuu 10. Kpome Toro, BTOpyr cucteMy 56 BBOAA ropsiuero
OyThs pacnonararoT Ha yposHe 50.1 ¢pypm BTOpO# nomenHol neyn 50. Bropyro
cucTeMa 56 BBOJIA rOpsivuero AyThsl COSNUHSAIOT CO BTOPOU cUcTeMolt 55 obecreueHus
rOpsiYNM IYThEM U CO BTOPOH cucTeMoil 57 obecnedeHus Kucioponom. Bropyro
cuctemy 55 obecrieueHus TOpsiYuM IyThbeM COETUHSIOT CO BTOPOH rpymnmnoi 37
HUCXOJHBIX BO3AyXOoHarpesareen 34-36, KOTOpbIE MOJIYyYaeT XOJOAHOE AYThE U3
BTOPOU CHCTEMBbI 00ecTieueHUs] XOJOIHbIM AyTheM (He TTOKa3aHa) U HarpeBarT ero

n7s BeIpaboTKH ropsiuero AyThs. Kakabiii U3 NCXOOHBIX BO3AyXoHarpesarenei 34-36
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COEAUHSIOT CO BTOPO cuctemMoii 51 obecrnedeHnst KOJOMHUKOBBIM Ia30M, KOTOpast
MOJIy4aeT KOJOUWHUKOBBIN ra3 U3 BTOPOU AOMEHHON neun 50.

Ha ¢ur. 11-15 nokasan TpeTuii BapuaHT OCYILIECTBIEHUS c1ocoba COrIacHo
U300 pEeTEeHNI0, TOCPEACTBOM KOTOPOI'0 MOKET OBITh mepeoOopyI0BaH MOKA3aHHBINA Ha
¢ur. 10 nomenunbiii nex 1. Kak MoxxHO Takxke yBuaeTh Ha gur. 11, coopyxaroT
cucremy 18 obecneueHus CHHTE3-ra30M, KOTOpas aJanTHPOBAaHA IJIsl COEANHEHHUS
MepBOTro BhIpabaThIBAKIIETO CUHTE3-Ta3 Bo3AyxoHarpesarens 40 ¢ mepBOW JOMEHHOMU
neuybto 10 u BTOpo# noMeHHo neubto 50. Takke mepByK BEPXHIOK cucTeMy 22 BBOJA
CHHTE€3-ra3a CoOpyXarT Ha ypoBHe 10.2 maxTsl nepBoi AOMeHHON neun 10, nepByro
HIJKHIOKO CHUCTeMy 23 BBOJA CHHTE3-ra3a coopyxarT Ha ypoHe 10.1 ¢pypm nmepsoii
noMeHHoU nedu 10, BTOPYIO BEPXHIOK CUCTEMY 02 COOpPYKarT Ha ypoBHe 50.2
LIaXThl BTOPOU JOMEeHHOU nedyu 50 U BTOPYI0 HUIKHIOK CUCTEMY 53 BBOJA CHHTE3-rasa
coopyxatoT Ha ypoBHe 50.1 ¢pypm BTOpOI nomeHHoM meun. Ha moka3zaHHO# Ha ¢ur.
11 craguu cucremy 18 obecrnieueHnss CHHTE3-ra30M He COEUHSIOT HU C JIF000H
cuctemoit 22, 23, 62, 63 BBOIa CUHTE3-Ta3a, HU C JIOOBIM U3 BO3yXOHAarpeBaTeiei
31-36, 40.

Ha BTopoii ctaguu, kotopast nokaszaHa Ha ¢ur. 12, nepsbiii BeIpabaThIBArOLIUN
CHUHTe3-ra3 Bo3ayxoHarpesaTesib 40 coequHSIOT ¢ epBoi cuctemoit 11 obecreuenus
KOJIOIITHUKOBBIM I'a30M, NIEPBOH CUCTEMON 0OecreueHusl XOJOAHBIM NyTheM U MEePBOH
cucteMoii 15 obecniedeHust rOPSTYUM OyThEM M SKCIUIYATHPYIOT Ui BBIPaOOTKH
ropsidero 1yTesa. TeM BpeMeHeM NMepBbIil UCXOAHBIN BO3AyXOHarpesaTenb 31, KOTOpbIH
SIBJISIETCS YaCThiO MepBOM rpynnbl 30, OTCOENUHSAOT OT nepBOM cuctemsbl 1 1
obecrieueHUsI KOJOMIHUKOBBIM ra30M, MEPBOH CUCTEMbI 00eCTIeYeHUs XOJIOHBIM
OyThEM U MEePBOH CUCTEeMBI 15 o0ecneueHne ropsiyuM AyTbeM, OCIe Yero ero
nepeoOOPYAYIOT IJIsl aAanTaluy JJIsl BBIpaOOTKHU CHHTE3-Ta3a.

Ha tpeTbeii crannu, koTopas mokasana Ha ¢ur. 13, mepBbIii HCXOIHBIN
BO3/IyXOHarpeBartenb 31, KOTopslid OblI mepeodopyI0BaH, CHOBA COEAUHSIOT C MEPBO
cuctemoii 11 obecrnedeHns! KOJIOMIHUKOBBIM ra30M, MEePBOI cucTeMO o0ecnieueHus
XOJIONHBIM AYTHEM U MEePBOH cucTeMoil 15 obecreueHust ropsuemM OyThbeM U
SKCIUTYATHPYIOT IJIs1 BBIPAOOTKH ropsidero AyThsA. TeM BpeMeHeM BTOPOH MCXOHBIN
BO3/lyXOHAarpeBaTesb 32, KOTOPBIM TaKXKe sIBJAAETCS 4aCTbO NMepBoi rpynmnsl 30,
OTCOEIUHSIOT OT NepBoOii cucTeMsl 11 obecnedeHnss KOJOMHNKOBBIM ra3oM, MepBOi

cucTeMbl 0OecrnedeH st XOJNOHBIM 1YTheM U MepBOil cucTeMsl 15 obecnedeHus
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TOpPSYNM YThEM, IOCJIE Yero ero nepeocOOpyAYIOT C LHEeNbI0 I BHIpaOOTKH CHHTE3-
rasa.

Ha geTBepToiil cranuu (noka3aHHoil Ha ¢ur. 14) nepBblil UCXOMHBIN
BO3JyXOHarpesaTesb 31, KOTOphIH OblLI Mepeobopya0oBaH, CHOBA COCIUHSIOT C MEPBO
cuctemoii 11 obecnedeHust KOJOMHUKOBBIM ra3oM, IepBOH cucTemMoil obecnedeHus
XOJIONHBIM AYThEM U MepBOH cucTtemMoil 15 obecnedenus ropsuum aqytbem. Tem
BpEMEHEM TPETUH UCXOIHBIN BO3yXOHArpeBarteb 33 OTCOEAUHSIOT OT cUcTeMbl 11
obecrieueHUsl KOJOMIHUKOBBIM ra3oM, MEPBOH CUCTEMbI 00eCTIeYeHUs XOJIOHBIM
OyTheM U MEePBOM cUCTeMBbI 15 o0ecriedeHus: rOpSYUM AYThEM, H €ro nepeoOopyayioT
IJISl aanTaluy IJis BBIpaOOTKU CHHTE3-rasa.

Ha ¢ur. 15 noka3zaHna koOHe4YHasi CTaaus Mpolecca nepeodopyI0BaHMUS.
CoopyxkarT CMECUTENBHYIO KaMepy 21 U COeNUHSIOT C MEPBOM U BTOPOH CUCTEMaMH
11, 51 obecreyeHust KOJOIUIHUKOBBIM ra3oM U cucTeMoii 20 obecrieueHus TOILIHBHBIM
razoM. Takxe nepBblil HCXOAHBINA BO3AyXOHarpesareb 31, BTOPON UCXOAHBIN
BO3JlyXOHarpesaTesb 32, TPETUH UCXOIHBIA BO3AYXOHArpeBaTeNlb 33 U NepPBbIU
BbIpa0aThIBAIO NN CHHTE3-Ta3 BO3AyXOoHarpesarenb 40 COEqUHSIOT ¢ cucTemMoi 18
obecnieueHusl CHHTE3-Ta30M U yepe3 cucteMy 19 obecniedeHnss komOnHAIMEH ra3oB co
cMmecuTenbHOM kamepoii 21. Cuctemy 18 obGecrnedeHnst CHHTE3-ra30M COEIUHSIOT C
NEepBOM BEPXHEU U HUXKHEU CUCTEMOU 22, 23 BBOAA CHUHTE3-ra3a U BTOPOU BEPXHEU U
HIDKHEH cucTteMoil 62, 63 BBoga cuHTe3-rasa. Ilepsriil, BTOPON U TPETUH UCXOAHBIE
BO3yXoHarpesaTenu 31-33 u nepBblil BeIpaOaTHIBAIO NI CHHTE3-Ta3
BO3JyXOHarpenaTesib 40 3KCIIyaTUPYIOT IJis BIpaOOTKU CUHTE3-ra3a, KOTOPbIi
noxaetrcst kK obeum nomeHHsIM nedam 10, 50 Ha yposue 10.1, 50.1 dpypm yepes
cuctemy 18 obecreueHust CHHTE3-Ta30M U COOTBETCTBYIOIYIO cucTeMy 22, 23, 62, 63
BBOJA cUHTe3-Ta3a. [lepByto cucremy 14 obecriedeHus XOJOAHBIM 1YThEM U MEPBYIO
cuctemy 15 obecrieueHus ropsiyuM IyThbeM JEMOHTHUPYIOT. BMecTO mepBol CHCTEMBI
15 obecneueHus: rOpsUYNM AYyThEM, C CHCTEMOH 16 BBOAA ropsiuero AyThbs COCOUHSIIOT
BTOPYIO cucTeMy 55 obecrnedeHus ropsiauM AyTheM. Bce UCXOMHbBIE
BOo3ayxoHarpesarenu 3 1-33 nmepBoit rpynnsl 30 Opin nepeo0OpyIOBaHbBI H
SKCIUTYATHUPYIOTCS AJIsl BBIpAaOOTKHM CHHTE3-Ta3a, B TO BPeMs KaK BCE MCXOIHBIE
BO3yxoHarpesatenu 34-36 BTOpOU rpynnsl 37 OCTAIOTCS HEU3MEHEHHBIMU U
SKCIUTYATHPYIOTCS AJS BBIPAOOTKH TOpPSYEro AYThS.

B To Bpems kak B mokazaHHOM Ha ¢ur. 11-15 BapuaHTe OCYIIECTBIEHUSI HMEETCS

COOTBETCTBYIOLIAsl BEPXHsA cucTteMa 22, 62 BBOAAa CUHTE3-ra3a, pacloyiOKeHHas Ha
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ypoBHe 10.2, 50.2 maxThl, U AONOJHUTEIBbHO COOTBETCTBYIOIIAs HUXKHASA CUCTEMA 23,
63 BBOOA CUHTE3-ra3a, pacnojioxkeHHas Ha yposHe 10.1, 50.1 ¢pypwm, Oyner
BO3MO>KHBIM U3MEHEHHE 3TOTO BapUaHTA OCYLIECTBIEHHUS TaK, YTO IO MEHbIIEH Mepe
TOJIbKO OAHA AOoMeHHas nevb 10, 50 umMeer eqUHCTBEHHYIO cucTemy 22, 23, 62, 63
BBOJa, KOTOpasi OyaeTr pasMerneHa uiu Ha yposHe 10.1, 50.1 ¢pyp™m unu Ha ypoBHE

10.2, 50.2 maxTel COOTBETCTBYOINEN qoMeHHON neun 10, 50.
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OOPMVYIJIA U30BPETEHM A

1.  Cnoco0 nepeobopynoBaHust AOMeHHOTO nexa (1), KoTopblii mepBOHAYAIBHO
BKJIIOYAET B ce0si MO MeHbIIeH Mepe oaHy JoMeHHYyIo nedb (10, 50), HeCKoabko
UCXOJHBIX BO3nyXoHarpesarenen (31-36), ananTHPOBAHHBIX AJIs1 BIPAOOTKHU ropsi4ero
ayThs, cuctemy (11, 51) obecredeHus: KOJOUHUKOBBIM Ta30M JJIsI TOIAYH
KOJIOITHUKOBOTO ra3a Mo MeHblell Mepe oT ogHOH noMeHHol neun (10, 50) x
Ka)XXJIOMy M3 UCXOAHBbIX Bo3ayxoHarpesareiei (31-36), cuctemy (14) obecneuenus
XOJIOJHBIM AYTBEM JUJISl MOJAYU XOJOJHOTO AYThs K KaXKAOMY M3 UCXOIHBIX
Bo3ayxoHarpesareneii (31-36), cuctemy (15, 55) obeciedeHuss ropssuuM OyTheM IS
MOJaYH FOPSTYEro AyThsl OT KaXXJOr0 UCXOAHOIro Bo3ayxoHarpesarens (31-36) k
cucreme (16, 56) BBOIa ropsiuero OyThs, KOTOpas afanTHPOBAaHAa JJIsl BBOAA ras3a Io
MeHbIeH Mepe B OHY noMeHHYIo neub (10, 50) Ha yposre (10.1, 50.1) dypm,
npudeM crnocod BKIOUaeT B ceds:

- IO MEHbIIEH Mepe, YaCTUYHO, BO BPEMs 3KCIIIyaTalH UCXOIHBIX
Bo3ayxoHarpesareneil (31-36) nis BbIpaOOTKH rOpsiYero AyThs, COOPYKEHHUE 11O
MEHbIIEeH Mepe OHOTO BhIpadaTHIBAIOIIEr0 CUHTE3-Ta3 Bo3ayxoHarpesarens (40, 41),
aanTHPOBAHHOTO JUIA BBIPA0OOTKH CHHTE3-ra3a mocpeacTBoM pedopmuHnra
KoMOMHaUWU ra3oB u3 coaepxkamero CO; NPOMBIIIIEHHOTO ra3a U COAep Kallero
YIJIEBOJOPOA TOILIMBHOTO rasa, U coopyskeHnue cucrtemsl (18) obecnedenus cuHTes-
ra3om, afanTUPOBAHHON 1JI COEANHEHHS 110 MEHbIIeH Mepe OIHOro
BbIpaOaThIBAIOIEr0 CUHTE3-Ta3 Bo3ayxoHarpesarens (40, 41) mo MeHbineii Mmepe ¢
oHO# nomMeHHo# nmeubo (10, 50),

- COeJMHEHHUE MIEPBOro BhIPadaThIBAOLIEr0 CUHTE3-ra3 Bo3ayxoHarpesaress (40)
c cuctemoii (11, 51) obecneueHns: KOJOIMHUKOBBIM ra3oM, cuctemoii (14)
obecnieueHUs1 XOJOAHBIM yTheM H cucteMolt (15, 55) obecneueHus: ropsuuM AyTheM,
U HKCIUTyaTalus BeIpa0aThIBAIOINETO CHHTE3-Ta3 Bo3ayxoHarpesarens (40) nus
BBIPAOOTKH TOpsIYEro AyThs,

- OTCOEMHEHHNE NEePBOr0 UCXONHOTro Bo3ayxoHarpesartess (31) ot cucremsl (11,
51) obecneyeHns1 KOJIOIHUKOBBIM ra3oM, cuctemsl (14) obecrnedeHust XOJIOIHBIM
nyTeeM u cucteMsl (15, 55) obecniedeHnst ropsiuuM AYThEM,

- mepeobOpyAOBAHHE MTEPBOTO UCXOJHOTO Bo3AyXoHarpesares (31) ¢ menpo ero

aganTanoyuu JJisd Bpra6OTKI/I CHUHTEC3-Tra3a, €CJIn HGO6XOI[I/IMO, NnoCpeaACTBOM 3aME€HBI €T0
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OTHEYNOPHOH QyTepOBKHU W/ MU MOAAEPKKH €ro OTHEYyNOPHON PyTEepOBKU H/UIIH €ro
MEXaHHUYECKUX KOMIIOHEHTOB,

- COeJMHEHHUE MEePBOro UCXOJHOro Bo3ayxoHarpesarens (31) ¢ cucremoii (11,
51) obecneyeHust KOJIOMHUKOBBIM Ia30M,

- OTCOEIMHEHHUE MEePBOro BhIpadaThIBAIOIIEr0 CHHTE3-Ta3 BO3AyXOHArpeBaTeJIs
(40) ot cucremsl (14) obecrnieueHus XOJTOAHBIM AYyTheM U cucTembl (15, 55)
obecrieueHus: TOPSIYUM AyThEeM, COCIHMHEHHE MePBOr0 UCXOAHOTO BO3AYXOHATPEBATENS
(31) u mepBoTrO BhIpabaTHIBAKOIIErO CUHTE3-ra3 Bo3nyxoHarpesartes (40) ¢ cucteMoii
(19) obecneuenuss koMOUHAIIMEH ra30B IJIs MOAAYU KOMOMHALIMH Ta30B U Yepe3
cuctemy (18) obecneueHus: CHHTE3-ra30M IO MEHbIIEH Mepe K OOHOW JOMEHHOU meuu
(10, 50), u

- SKCIUTyaTalus MePBOro UCXOAHOro Bo3ayxoHarpesaress (31) u mepsoro
BbIpa0aTHIBAIO M CHHTE3-ra3 Bo3ayxoHarpesarens (40) nist BBIpaOOTKU CHHTE3-Ta3a,
U MoJaya CHHTE3-ra3a Mo MeHbIIel Mepe K oqHou qoMeHHoi neun (10, 50) uepes

cucremy (18) obecriedeHust CHHTE3-Tra30M.

2. Cnocob mo m. 1, OTIHYAIUIACS TEM, YTO OH BKJIIOYAET B CeOs
coopyxkeHue cucreMsl (22, 23, 62, 63) BBOa CHHTE3-Ta3a, KOTOpasl afalTUPOBAaHA IJIs
BBOJIa ra3a [0 MeHbIIEH Mepe B 0AHY JoMeHHYIo nedb (10, 50), u coequneHue
cuctembl (18) obecreueHuss CUHTE3-Ta30M ¢ cucTeMoii (22, 23, 62, 63) BBO#A CHHTE3-

rasa.

3. Cnoco0 mo n. 2, OTAUYAIOIUNCS TeM, YTO COOpYyKeHHue cuctemsl (22, 23,
62, 63) BBOJIa CHHTE3-Ta3a BKJIIOYAET B ce0sl, MO MEHbIIEH Mepe, 4aCTUYHOE
nepeobopynoBanue cuctemsbl (16, 56) BBOma rops4ero NyThs C LENbIO €€ afanTaluu

IUIS BBOJA CUHTE3-Ta3a.

4. Cnocob nmo ogAHOMY U3 MPENIIEeCTBYIOMINX MyHKTOB, OTJIMYAKIHUICS TEM,
41O cuctemy (22, 23, 62, 63) BBOJAa CUHTE3-ra3a afanTHPYIOT IJIs BBOJA ra3a Ha

yposHe (10.1, 50.1) ¢ypm u/unu Ha yposse (10.2, 50.2) maxTtsl Hax yposHeM (10.1,
50.1) pypm.
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5. Cnoco0 mo ogHOMY U3 IL.1. 2-4, OTJUYAIOMIUNICS TeM, 4TO cuctemy (22, 23,
62, 63) BBOJIa CHHTE3-Ta3a, IO MEHbIIEH Mepe, YaCTUYHO COOPYIKAIOT BO BpeMs

SKCITyaTalluy MO MeHblIeH Mepe ogHoN noMeHHol nevu (10, 50).

6. Cnoco0 o ogHOMY M3 MPEAUIECTBYIO X MYHKTOB, OTJIUYAIOIUNACS TEM,
YTO BO BpPEMsi OCTAHOBKH MO MeHbIIel oaHOl noMenHOoM neun (10, SO) BBIMOJHSIOT MO
MEHbIIeH Mepe OAUH U3 CIEAYIOLUIUX IIaroB:

- COeMHEeHUEe BbhIpabdaThIBAIOIEro CUHTE3-ra3 Bo3ayxoHarpesarens (40, 41) ¢
cucremoii (11, 51) obecneueHust KOJOUTHUKOBBIM razoMm, cucteMoi (14) obecneuenus
XOJIONHBIM AYTheM U cucTeMoii (15, 55) obecrniedeHus: ropsiauM IyTheM,

- coequHeHue Bo3ayxoHarpesarens (31-36, 40, 41) ¢ cucremoii (18)
obecreueHusi CHHTE3-Ta30M, U

- coequHeHUe cuctemsbl (22, 23, 62, 63) BBOAA CHHTE3-ra3a Mo MEHbIIEH Mepe ¢

oHOM nomeHHo# neubto (10, 50).

7. Cnoco0 mo ofHOMY U3 NPEeALIeCTBYIOIHUX NYHKTOB, OTJIHYAKOLIUNACS TEM,
YTO OH BKJIIOYAET B ce0sl CAeAYIOIIHE MIaTH:

- COEJMHEHUE BTOPOro BhIpa0aThIBAIOIErO CUHTE3-Ta3 BO3AyxoHarpesatens (41)
c cuctemoii (11, 51) oOecneueHns KOJOIMHUKOBBIM ra3oM, cuctemoii (14)
obecrieueHus: XOJIOAHBIM NyTheM u cucteMoii (15, 55) obecrneueHus: ropsiauM AyTheM,
u

- KCITyaTalMsl BTOPOTO BEIPa0aTHIBAIOLIEr0 CUHTE3-Ira3 BO3AyXOHArpeBaTes
(41) BMecTe ¢ mepBBIM BbIpabaTHIBAIOIUM CHHTE3-Ta3 Bo3nyxoHarpesartenem (40) u
NePBBIM UCXOAHBIM BO3yXoHarpesatesnem (31) ais BeipaboOTKH CHHTE3-ras3a, v mojaya
CHUHTE3-Ta3a 0 MeHbLIeH Mepe K ogHoN nomeHHoU neun (10, 50) uepes cuctemy (18)

00€eCIIEYeHUs] CUHTE3-Ta30M.

8. Cmoco0 mo n. 7, OTAUYAKIHUACS TeM, YTO BTOPON BbIpabaTHIBAIO LU
CHUHTE3-ra3 BO3JyXoHarpesaTenb (41) coopykaroT nocijie Hadajia SKCILUTyaTalluu
NepBOro BeIpadaThIBAOIIEr0 CHHTE3-ra3 Bo3ayxoHarpesartens (40) nnst BeIpaOoOTKH

ropa4dero AyThbA.
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9. Cmnoco0 nmo ofHOMY U3 NPEeAUIECTBYIOINX NYHKTOB, OTJIHYAKMUNICS TEM,
YTO OH BKJIIOYAeT B cebsl mocie nepeodopyaoBaHUs NEPBOr0o HCXOAHOTO
BOo3ayxoHarpesarens (31):

- COeJMHEHHUE MEePBOro UCXOJHOro Bo3ayxoHarpesarens (31) ¢ cucremoii (11,
51) obecneyeHus KOJOIMHUKOBBIM ra3om, cucremoii (14) obecrneueHus: XOJI0AHBIM
ayTeeM u cuctemoit (15, 55) obecrieuenus: ropsuum qyTheMm,

- OTCOEUHEHUE BTOPOro UCXOAHOI0 Bo3ayxoHarpesaTens (32) ot cucremsr (11,
51) obecneyeHne KOJOMHUKOBBIM ra3oM, cucTeMsl (14) obecrniedeHns: XOJI0IHBIM
nyTeeM u cucteMsl (15, 55) obecneuenune ropssuuM AyTheM,

- mepeo0opyIOBaHNE BTOPOTO UCXOIHOTO BO3yXoHarpesaTess (32) ¢ Hesbio ero
aZanTalyy Jis BBIpa0OTKU CHHTE3-rasa,

- IO MEHbLIEH Mepe, MOoKa MepeodoPYAYIOT BTOPOH UCXOTHBIN
BO3/lyXOHarpeBartenb (32), sKCIulyaTaluus MepBOro UCXOAHOTO BO3AyXOHArpeBaTes
(31) u mepBorO BhIpabaTHIBAIOIIEr0 CUHTE3-ra3 Bo3ayxoHarpesartens (40) s
BBIPAOOTKH TOpsIYero AyThs,

- OTCOEMHEHHNE MEePBOro BrIPadaTHIBAIOIIEr0 CHHTE3-Ira3 BO3yXOHArpeBaTes
(40) u mepBoro ucxoxHoro Bozayxonarpesartens (31) ot cucremsl (14) obecneueHus
XOJIONHBIM AYTheM U cuctemsl (15, 55) obecneuenus ropsuum AyTbeM, COEJUHEHHE
NepPBOro UCXOIHOTO Bo3ayXxoHarpesarens (31), BTOporo ncxoaHoro
BO3yXOoHarpesaress (32) u mepBoro BbIpabaThIBAIOIUNA CUHTE3-Ta3
Bo3nyxoHarpesarens (40) ¢ cucremoii (19) oGecneuennss kKoMOuHanMei ra3os 1 4epes
cuctemy (18) obecredueHusi CHHTE3-ra30M IO MEHbIIEH Mepe ¢ OMHONW JOMEHHOMU
neubto (10, 50), u

- 9KCIUTyaTalHI0 EPBOTrO HCXOIHOTO Bo3nyxoHarpesatess (31), Broporo
HUCXOAHOT0 BO3AYXOHarpesaress (32) u mepBoro BeipadaThIBAIOIINN CHHTE3-Ta3
BO3ayxoHarpesarens (40) nis BbipabOTKH CHHTE3-ras3a, U Mojgadyy CHHTE3-rasa Io
MeHbIIeH Mepe kK ogHOH nomenHoi neun (10, 50) uepes cucremy (18) obecneduenus

CHUHTEC3-Ira30M.

10. Cmnoco0 nmo ofHOMY U3 NMPENMEeCTBYIOINX NYHKTOB, OTJIHYAKOMUICS TEM,
9YTO OH BKJIIOYAET B ceOsl CleayroLue maru:

- OTCOEMHEHUS TPEThEro HCXOAHOTO Bo3ayxoHarpesarens (33) ot cucremsr (11,
51) obecneyeHne KOJOMHUKOBBIM ra3oM, cucTeMbl (14) obecrnedeHns: XOJI0IHBIM

ayTbeM U cuctemsbl (15, 55) obecneuenus ropssuuM QyTheMm,
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- mepeobOopyAOBaHHUE TPEThEro UCXOAHOTO Bo3nyxoHarpesarens (33) ¢ uenbio
ero aganTauuu ajsd Bpra6OTKI/I CHUHTE3-Tra3a,

- COeIMHEeHUE TPEeThero UCXOJHOTO Bo3nyxoHarpesarens (33) ¢ cucremoii (19)
obecrnieueHust KomOMHaLMel ra3oB u uepe3 cucremy (18) obecrneueHnss CHHTE3-ra3oM
10 MeHbLIEH Mepe ¢ ONHOW NoMeHHOoMH neubto (10, 50), u

- 9KCIJTyaTalMsl TPEThero HCXOIHOTO Bo3nyxoHarpesates (33) s BeipaboTKH
CHUHTe3-ra3a, U mojaya CUHTe3-Ta3a 1o MeHbluell Mepe K onHol nomeHHol neuu (10,

50) uepes cucremy (18) oOecrieueHs: CUHTE3-Ta30M.

11. Cnoco® nmo ofHOMY U3 MPEAIIECTBYOINX NYHKTOB, OTAUYAOIIUNACS TEM,
YTO OH BKJIFOYAET B ce0si COOpYKEHHUE CMECUTENbHOHN KaMepsl (21), U coennHeHne
cMecuTenbHOM kamepsl (21) ¢ cuctemoii (20) obecredueHnst TONIUBHBIM ra3oM IJIs

NOJa4¥ TOILUIMBHOTO rasa k cucreme (19) obecreuenuss komOnHaLHeEH ra3os.

12. Cnocob mo m. 11, oTau4aromuics TeM, YTO OH BKJIFOYAET B ceOs
coenuHenue cuctemsl (11, 51) obecriedeHnst KOJOUTHHKOBBIM T'a30M CO CMECHUTENIbHOH
kaMepoii (21), u moxady KOJOIIHUKOBOIO ra3a u3 foMeHHoi neun (10, 50) B kauecTBe

MPOMBILIJICHHOTO ra3a K CMecuTenbHOH kamepe (21).

13. Cnoco0 no ogHOMY U3 IPEAIIECTBYIOUIUX NYHKTOB, OTJIHYAIOIIHICS TEM,
YTO BCE UCXOAHBIE Bo3ayXoHarpesarenu (31-36) nepeobOpyAyIOT € LENbI0 UX

aganTanyuu aJis Bpra6OTKI/I CHUHTE3-rasa.

14. Cnoco0 nmo ogfHOMY U3 MPEAIIEeCTBYIOMNX MyHKTOB, OTJIHYAKIUICS TEM,
9YTO JOMEHHBIH 11ex (1) BkiIrouaer B cels nmepBy AOMeHHYIO nedb (10), coennHEeHHYIO
¢ mepBoii rpynmnoii (30) ucxonHbIX Bo3ayxoHarpesarenei (31-36) yepes nepayro
cucremy (15) obecriedeHus ropsiauM OyTheM U nepByro cuctemy (11) obecnieuenus
KOJIOITHUKOBBIM T'a30M, U BTOPYIO JOMEHHYIO neub (50), COEAMHEHHYIO CO BTOPOMH
rpynmnoii (37) ucxogHseIx Bo3ayxoHarpesatenei (31-36) yepes Bropyr cucremy (595)
obecnieueHHsl TOPSAYUM AYThEM U BTOPYIO cuctemy (51) obecneueHus: KOJOMIHUKOBBIM
rasom, U cnocod BKJIFOYAEeT B cels:

- COeJMHEHHUE MEPBOro BrIpa0aThIBAIOIIEr0 CHHTE3-ra3 Bo3nyxoHarpesates (40)
10 MEHbLIEH Mepe ¢ OJHOH u3 nepBoi cucteMsl (11) obecrnedeHnst KOJOMHUKOBBIM

ra3oM u BTOpoOi cuctemsl (51) obecrneyernne KOJOMHNKOBBIM Ia30M,
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- mepeo0opyiOoBaHHNE BCEX UCXOJHbIE Bo3ayxoHarpesareneii (31-33) nepsoii
rpynmnel (30), u coequHeHue ux ¢ cucremoii (19) obecneyenuss komOMHaIMeH ra30B U
cuctemoii (18) obecrnieuenne cCUHTE3-ra3om,

- coelMHEeHue BTOPOH cucTeMbl (55) obecrneueHus: ropssuuM AyThEM C IepBOH
noMeHHoM neubio (10),

- coequHeHue cuctemsl (18) obecrevueHus cMHTE3-ra3oM ¢ MEPBO JOMEHHOM

neubto (10) u BTOpOit TOMeHHOI neubto (50).

15. Cnoco® nmo ofHOMY U3 MPEAMECTBYOIINX NYHKTOB, OTJIHYAKMUNCS TEM,
YTO IOCJIE 3aBePIICHHS Tepeodopya0BaHNs BCe HCXOHbIE Bo3aAyxoHarpesaTenu (31 -
33) nepsoii rpynmsl (30) 3KCIUIYaTUPYIOT IJIst BHIPAOOTKH CUHTE3-Ta3a, B TO BPEMs Kak
BCE UCXOIHBbIE Bo3nyxoHarpesatenu (34-36) Bropoii rpynmsl (37) 3KCIIYyaTUPYIOT A

BBIPAOOTKH rOPsIYEro AyThs.
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