BeeneHne N3o0bpeTeHne oTHOCUTCA K 0671aCTN KOHCTPYKLMN YCTPONCTB AN
pa3fesieHna cMecen rasos npu fobbive 1 nepepaboTke NPUPOLAHOro ra3a u HedTu.,
N306peTeHne MoXXeT MCNosIb30BaThCA Ha 3aBOAaX NAa3004UCTKN N Ha NPeanpuUsaTnax
HepTeXMUN B BbICOKOMPOU3BOANTENIbHbIX TEXHOJIOMNAX pa3fesieHNs ra3oBbiX cMecen
HU3KOTeMnepaTypHbIM METO40M NPUMEHUTENIbHO K MPOVU3BOACTBaM MeTaHona,
aueTuneHa, Npmn yTuamsaunmm ra3os, a TakXXe B npoueccax nogroToBKU 1
nepepaboTKn NPUPOAHOro ra3a 1 NONyTHOro ra3sa HedpTenobbivn. U3BecTHO
YyCTPONCTBO, cogepxxallee TpybyaTyo Kamepy, Conno, gpoccenb, anadparmy,
BXOAHOW NaTpyboK, NnaTpybKn HarpeToro n oxJja>K4eHHOro noTOKOB C
perynmpyrowmnmMmn KnanaHaMmu. KOHCTPYKTUBHAA 4YaCTb LUMKJIOHa 14 pa3fesieHns
rasoBblX cMecen KOHCTPYKLMSA 3a9B19eMOro yCTpONCTBa npmeefeHa Ha puc. 1-3, Ha
KOTOPbIX Mo3numnamMm obo3HayveHbl cnegyrowme afieMeHTbl 1 y3nbl: 1-TpybyaTas
Kamepa, 2-conno, 3-gpoccensb, 4-gnacparma, 5- peryampyrowmn kianaH, 6-
3NeKTpoaBuraTesb C CepBonpuBoaoM, 7-BxoaHon naTtpybok, 8-naTpybok HarpeToro
noToka, 9-natpybok oxna>kgeHHoOro notoka, 10-lWuToK apoccens,
l1lkomMnbloTepusnpoBaHHbIM 610K ynipaBneHus, 12-6annac, 13- kopnyc gpoccens, 14-
reIMKONAHbLIN KaHas, 15- BbICTYyn reNIMKongHoro KaHasa, 16-HanpasaeHne BpalleHus
BUXPEBOIro 3aKPY4YE€HHOro NoToKa B reJINKOUAHOM KaHase, 17-HanpaB/ieHne3akpyTKu
reJiMKongHoro KaHana, 18-HanpasJsieHne OCHOBHOIO BpalleHUs pa3fesisieMoro notoka
Ha Bxoge B Tpyb4aTyto KaMepy. TOHKUMU JINHUAMWU NMOKa3aHbl d/IeKTPU4eCcKme
PYHKLMOHaIbHbIE CBA3M MEXAY KOMMNbIOTEPU3INPOBAHHBLIM BIOKOM ynpaBieHus u
3/IeKTpoABuraTensiMm C CepBonpuBoLaMm oS ynpasBieHUs NoJloXKeHNeM 3arnopHbIX
OpPraHoB peryanpyowmx KknanaHos 5. KOHCTPYKUMSA LUKIOHA AN pa3geseHuns
rasoBblX cMeceu npueeneHo Ha puc 1. 5 6 Puc. 1 Ha puc. 2 nokasaHo B yBEJ/INYEHHOM
MacwTabe nonepeyHoe ceveHne CNMpanbHOro reJIMkonganbHOro KaHana,
PacrosioXKeHHOro BHYTpY BXOAHOro natpybka 7, 4epes3 KOTopbI nogaeTcs
pa3fensemMas cMecb rasoB. Puc. 2 Ha puc. 3 noka3aHo HanpasJsieHne 0OCHOBHOIO
BpalleHNs pa3gensieMoro notoka Ha Bxoge B Tpyb4daTyto kamepy. Puc. 3 TOHKMMMK
JMHUAMW MOKa3aHbl dN1eKTpu4eckne yHKUNOHaIbHbIe CBA3UN MexXxay
KOMMbIOTEPU3NPOBAHHBLIM 6/10KOM yrpaBAeHNA N dNeKTpoaBuUraTensamm
cepBonpueoAamMun 419 ynpaBsieHUsA NOJI0XKEHNEM 3aMNOPHbIX OPraHOB PeryanpyoLmx
KJanaHoB 5. D51eMeHTbl 1 y3/bl arperaTta 0603Ha4vYeHbl cefylwmmMm No3nUnaMun:
Tpyb4yaTasa kamepa 1 cnyxuT ansa hpopMnupoBaHns n obecnevyeHnsa CnnMpasbHOro
OBVXEHNS pasfensieMblX ra3oBbiX MOTOKOB OT conJla 2 K apoccento 3. Ha TpybyaTon
Kamepe 1 KpenaTcs BCe OCTalibHble 3/71IeMEeHTbl ycTponcTBa. Conio 2 CNy>XUT ans
nogBofa pa3fensemMoro noToka ra3oBon cmecu B TpybydaTyto kamepy 1. ipoccenb 3
CNY>XUT AN HanpassieHUs rops4yero o4HOPOAHOro ra3oBoro NoToka B COOpHYyto
Kamepy (Ha puc.1-3 kamepa nosuuymen He ob6o3HavyeHa) U Nogaym 3TOro NOTOKa B
naTtpybok 8. Anacparma 4 obecnevymBaeT oTAE/IeHME XONOAHOM0 NOTOKa rasa c
OOHOPOAHOW MAOTHOCTBLIO N onpefesieHHbIM XUMNYeCKUM COCTAaBOM OT 3aKPY4YeHHOro
MoTOKa rnocsie conna 2. Perynupytowme KnanaHbl 5 cny>XaTt 4S9 peryimpoBaHus



OaB/IeHNA U 0O03MPOBAaHUA pacxoda COOTBETCTBEHHO CMECU ra3oB Yepes BXO4HOW
naTpybok 7 n pa3aeneHHbIX MOTOKOB ra3oB Yyepe3 naTpybkun 8, 9 n bannac 12. C
MOMOLLbIO peryanpyowmnx KnanaHos 5 no KoMmnbloTepHON nporpamme oT 6710Kka 11
perynampyeTcsa B KOHEYHOM UTore TemnepaTypa pasfesieHHbIX MOTOKOB C
onpeneneHHbIMN KOHLEeHTpaunsIMmn KOMMOHEHTOB, MPOXOAALLMX Yepe3 NnaTpyoOku 8 u
9. o cpaBHEHUIO C U3BECTHLIM YCTPONCTBOM, MPUMEHEHNE PErYyNPYIOLWNX KanaHoB
5 ¢ KOMMNbTEPU3MPOBaAHHbLIM yrpaBseHnem ot 6s10ka 11 Ha naTpybkax 7,8,9, Ha wWToKe
apoccens 10 n Ha 6annace 12 no3BoaseT NoJsiyv4aTb FapaHTUPOBAHHbLIN B
COOTBETCTBUU C TEXHOJIOMMEN COCTaB YrieBogopOoaHbIX ra30B C onpenesieHHon
TeMrnepaTypou. dneKTpoasuratenm 6 ¢ cepsonpusogamu, COejuHeHHbIe
3/IEKTPNYECKMMUN CBA3AMM C KOMMNbIOTEPU3UPOBAHHBLIM B1OKOM yripasaeHus 11,
npeaHasHayYeHbl 4719 YNpaBiAeHUS NoJI0XKEHNEM 3aMNopHbIX 3/IEMEHTOB B
peryampylowmnx KnanaHax 5 n nonoxxeHna gpoccena 3 ons peryampoBaHus naowanemn
CeYeHnn oasa Nnpoxona ra3zoBbiXx NOTOKOB. MaTpybkn 7, 8, 9 COOTBETCTBEHHO
npefHasHadyeHbl 419 NoABo4a pa3fenseMon CMeCu ra3oB U 0TBOLA pa3fesieHHbIX Mo
KOHLIEHTpaLmMn ra3oBblX NOTOKOB. [ennKongHbIn KaHan 14 BxoaHoro naTtpybka 7,
npegHasHa4YeHHOro A4 nogBoAa pasgesnsemMon cMecu rasoB, KOHCTPYKTUBHO
HanpagJieH MO KacaTesIbHOMN K OKPY>XXHOCTU LUWINHOPNYECKON MOBEPXHOCTH
Tpyb4yaTonm kamepsbl 1. LUTOK 10 gpoccensa cny>XuTt ona nepegaym ot
3/leKTpoasuraTens 6 ¢ CepBonpmBoOLOM YCUINA OS89 nNepeMelleHnsa gpoccens 3 ¢
Lesiblo N3MEHEHNSA NPOXO4AHOro Ce4YeHNs 19 HarpeToro rnoToka rasa.
KomnbloTepusnpoBaHHbIN 610K ynpassieHusa 11 BoipabaTbiBaeT U nepenaet
3/IeKTPUYECKUE CUrHabl Ha 3/1IeKTpoaBuraTenn 6 ¢ cepponpruBogaMmm B COOTBETCTBUN
C 3aJ10)KEHHOW B Hero nporpamMMon. KomnetoTepusnpoBaHHbln 610K ynpasneHus 11
COefINHEH JIEKTPUYECKOWN CBA3bIO C BHELHNUM TEXHOJIOMMYECKMM OUCNeTYepPCKM
NMyJsibTOM yrpaBsieHNA ra3opa3sfesieHnsa U ra3ooqncTku.(Ha pur. 1 BHeLWHUN
TEXHOJIOrNYeCcKNi NynbT He NokasaH). bannac 12 obecneynBaeT NepeTok HarpeToro
rasa npw peryimpoBaHuUM coCcTaBa, TeMnepaTypbl U AaBJIeHUA B MOTOK OXJIAXKAEHHOIr o
ra3a B COOTBETCTBUN C TEXHOJIONMYECKMM pernameHToM. Kopnyc 13 gpoccens
npenHa3sHayeH Ana NnpoMexxyTo4Horo cbopa oTAeNeHHOro NOTOKa HarpeToro rasa
onpeneseHHoOro coctaBa n TemnepaTypsbl. [ennkongHbl KaHan 14 (cm. puc. 2, 3),
pa3MeLLEeHHbI BHYTPWU BXOOHOro naTpybka 7, npencrasnseT cobon B nonepevyHoMm
ceyeHUn reomMmeTpuYecKyto purypy anueBsnaHon OpMbl, KOTOpas Ha3blBaeTCA
renmkongom. ®opma renmkonza 14 nmeeTt COOTHOLWEHME Masion 1 BObLLION OCcen
0,47...0,75. HacTb npounnsa cOoKy BO3J1€ Y3KOro KOHLA MMeeT BHYTPEHHUN BbICTYM
15, 3a cH4eT KOTOPOro NPOUCXOAUT 3aKpydmMBaHMe ra3oBoro rnotoka. Cam
reJIMKONAHbLIN KaHal CNMpaJibHO 3aKpy4YeH BOKPYr CBOen NpoaoJsibHOM OCU B
HanpassaeHnn 17, KoTopoe NMPOTUBOMOJIOXKHO OCHOBHOM 3aKpYyTKe ra3soBoro rnotoka 18
3a CYeT KacaTeNbHOro Bxoaa conja 2 B TpybyaTyto kamepy 1. lNnowanb nonepeyHoro
ceyeHus reIMKOUAHOro KaHasia NoCTEeNeHHO YMeHbLUAeTCs. 3a CHET 3aKPYTKM KaHana
N YMEHbLUEHNS NJoLWwann nonepeyHoro ce4eHnsa CKOpoCTb NOTOKa rasa, no



CpaBHEHWIO0 C N3BEeCTHbIM YCTPOMNCTBOM, Pe3KO BO3pacTaeT. BenndnHa 3akpyTKu
reMKonganbHOro KaHana B agnana3soHe ot 1,6 ... 3,2 obopoTa BbibnpaeTcs B
3aBUCMMOCTU OT COCTaBa pa3fesiIieMo ra3oBO CMeCu. 3aKpyTKa BbINOJHACTCA AN
YyCKOpeHUs OBUXKEHWUA rasa 3a cyeT BMxpeBoro appekTta. Cy>KeHune naowanmn
rnonepeYyHoro cevyeHns resIMKonagHoro kaHana 14 cocrtasnset 25...40 % no
OTHOLUEHUMIO K MepBOHavYaibHOW nowann. 3asaBsgemMmoe yCcTponcTeo paboTaeT
cnepyowmm obpasoM. Yepes perynmpyrowmi knarnaH 5 Bo BXxogHonm natpybok 7
rnogaeTcs pasgensemMas razoBasd CMecb. 3a CHeT CnmpasibHOM 3akKpyTKn 17
refMKonaHoro KaHasna 14 v Beictyna 15 co3gaeTcs nepsBmnyHoe BuxpeobpasHoe
OBVKEeHMe pa3fenseMoro rnoToka ra3oBom CMecu B HarnpassieHUn 16. 3a cyeT
BUXpeobpa3HOro ABMXKEHNSA N Cy)XEeHUS KaHala CKOPOCTb pa3feniseMoro noToka
ra3oBoW cMecu, N0 CPaBHEHUIO C N3BECTHbIM YCTPOMCTBOM, PE3KO BO3pacTaerT.
[BUrasacb 13 conna 2 No KacaTesibHOM B Tpyb4aTyo Kamepy 1 BbICOKOCKOPOCTHOWM
NOTOK BTOPUYHO 3aBUXPAETCA B HanpasaeHun 18 n npunobpeTtaeT 60nbLUYIO
KUHETNYeCKYIo aHepruto. Pazgensemas rasosas cMeCb B NepBUYHOM N BTOPUYHOM
BUXpPEBbIX MOTOKaxX NepemMellaeTcs C pa3/IM4HbIMU YTOBbIMU CKOPOCTAMN. 0
CpaBHEHUIO0 C N3BECTHbIM YCTPONCTBOM, HasIn4mMe rnepBnUYHOro BpallaTesibHOro BUXps
B reJINKOUAHOM KaHaJie yBeNm4ymnBaeTCca rpaameHT nepenaga CKopocTen B
3a89BN19€MOM YCTPONCTBE U CNOCOBCTBYET pa3geneHunio cmecu npu 6osnee HU3KOM
[aBJieHU BO BXOAHOM NaTpybke 7, TO eCTb pa3genieHne nponcxoanT Npu MeHbLUNX
JHepreTmnyeckKmnx 3aTpaTax, CBS3aHHbIX C CO34aHMeEM faBrsieHUs. Y ocu TpybyaTon
Kamepbl 1 CKOPOCTb BpalleHnss BTOPUYHOI O BUXpS bonbLue, 4eM Ha nepudepun.
MNo3TOMYy BHYTPEHHME CJI0ON ra30BON CMeCU, OTAABLUNE KUHETUYECKYIO IHEPrnio
BHELWHMM CNOAM, OXNaXKAeHbl o TeMnepaTypsbl tx.. Mpn 3ToM nponcxoanT
KOMMOHEHTHOoEe pa3fefieHne rnepBoHavyaslbHON CMeCu ra3oB Ha OXJ1aXXAeHHbIe U
HarpeTble MOTOKW ra3oB, OCHOBaHHOE Ha Pa3J/IN4HOMN TErnJ10eMKOCTU 3TUX
KOMMOHEHTOB, U3 KOTOPbIX O4HW CKaMNJIMBalOTCA B LLeHTPe No ocu TpybyaTonm Kamepsbl
M HANpaB/ATCSA 3@ CYHET OTpaXkaloLlero LeHTpasibHOro KOHyca gpoccens 3 K
LeHTpanbHOMY OTBEpPCTUIO Anadparmsl 4. [a30Bble KOMMOHEHTbI C APYTrUM
KO3(p(pNLMNEHTOM TenJI0eMKOCTN CKanJnBalOTCA B NnepudepninHom 4actm gpoccens 3 u
obpa3yloT HarpeTblin A0 TeMnepaTypbl tr NOTOK C onpeaeneHHOro XMMN4eCcKoro
COCTaBa, KOTOPbIA OT/ZINYAETCA OT KOMMNOHEHTHOro cocTaBa ra3oBoro noToka,
OTBOLMMOrO Yepes oTBepcTue aunadparmol 4. HarpeTbin ra3oBbIv MOTOK
onpeneneHHoOro XMMmM4eCcKoro coctaBa OTBOAUTCA Yepes KOJIbLLEBOW 3a30p MeX Ay
apoccenemM 3 1 BHYTPEHHEN LUANHOPUYECKON NOBEPXHOCTbIO TpybyaTOom Kamepbl 1 B
NMPOMEXYTO4YHYIO0 KaMepy BHYTpuU kKoprnyca 13 gpoccens. [NNpomexxyToyHasa Kamepa (Ha
dur. 1 nosmumnen He obo3HavyeHa) BHYTpU Kopnyca 13 gpoccens BbINOJHSAET pOJb
pecnBepa, B KOTOPOM HaKamn/MBatTCA Fra30Bble KOMMNOHEHThI C bonee BbICOKOM
TeMnepaTypon NO CpaBHEHUIO C ra30BbIMM KOMMNOHEHTaMN, HaKanJnBatloWNMNCH
nocse guadgparmol 4. MNpn HeobXo4MMOCTU ONEPaTUBHONO U3MEHEHUSA TeMnepaTypbl
UK COCTaBa OXJIAXXAEHHOro UM HarpeToro NOTOKOB MO KOMMbIOTEPHOM NporpaMmmMe



oT 6510Ka ynpaBsieHns 11 nogaeTcsa 3NeKTPUHECKUN CUrHa Ha 3/IEKTPOABUraTenn 6 C
cepBOnpuMBOAaMUN A1 N3MEHEHUNS BENINYNHBLI OTKPbITUSA Peryanpylowmx KaanaHos 5,
yCTaHOBJIEHHbIX Ha MaTpybkax 7,8,9, Ha Bbannace 12 n apoccensa 3. 1o cpaBHEHMIO C
N3BECTHbIM YCTPONCTBOM, Ha/in4me NepBnUYHOro BpaLlaTeslbHOro BUXPEBOro
OBV>XEHNS pa3fensieMon ra3oBon CMecu B reJIMKOUOHOM KaHasie B COBOKYMHOCTU C
BO3MOXXHOCTbIO peryjimpoBaHnUsa CTENEHN OTKPbITUA KJlanaHOB 5 NO3BOIAET MOJIY4UTb
ABa NMOTOKa ra3oBs, pa3aefieHHbIX Mexay cobon No XMMNYeCcKoMy COCTaBy B
OOCTATO4YHO WMPOKOM TeMrnepaTypHOM Anana3oHe. 119 N3BeCTHOro yCTpomncTea
BO3MOXXHbIM SIBJIAETCS MoJly4eHne ra3oBbiX MOTOKOB onpenesieHHOro XMMnu4eckoro
COCTaBa TOJIbKO 015 PUKCUPOBAHHbIX TeMrnepaTyp. YCTPONCTBO AN pa3faeneHns
ra3oBbIX CMecen, coaepxxalee TpybyaTyo Kamepy, Conso, gpoccens, gnadgparmy,
BXOA4HOM NaTpybokK, NnaTpybKn HAarpeToro n oxsaa>KAeHHOro NOTOKOB C
peryampyownmMmmn KJaanaHamm, oTan4atolieecs Tem, 4To nogatowmnin KaHasa BO BXOAHOM
naTpybke BbINOSIHEH B MOMEPEYHOM CeYEHUU CyKatowmmcsa Ha 25...40 % no
OTHOLUEHUMIO K MepBOHavasibHOW nJiowagn rnonepevyHoro cev4yeHmns u B oopme
refmkonaa ¢ CoOoTHoweHne Mmanon n 6onbwon ocen 0,47...0,75 n € BHYTPEHHUM
BbICTYNOM CHOKY BO3Jie Y3KOro KOHLLa U CNupasibHO 3aKpy4eH Ha 1,6 ... 3,2 obopoTa C
HanpaBJsieHNEM 3aKPYTKU, NPOTUBOMOJIOKHbBIM HarnMpaB/IeHUIO OCHOBHOW 3aKPYTKU
ra3oBOro rnoToka B Tpyb4aTom Kkamepe, nmeeTtcs bannac C peryavmpyowmnm KianaHom
C 2/1IeKTpoABMraTesieM C CEPBONPUBOLAOM, UMEETCH KOMMbIOTEPU3NPOBAHHbLIN 610K
yrnpaBneHUs, COeOUHEHHbIN 3/IeKTPUYECKUMU CBA3AMU C SN1eKTpoaBUraTenaMmm
cepBonpmMBoLaMun peryampyoLlmnx KaanaHos BXxogHoro natpybka, natpybkos
HarpeToro 1 oxJla>x4eHHoOro NOTOKoOB, bannaca 1 TakXXe COeaANHEHHbIN C
/IeKTpoaBuraTenemM C CepBonpmBoaa 418 nepemMeLlleHnsa gpoccens, a ynpabjieHue
XUMNYECKMM COCTaBOM U 3Ha4YeHMeM TemMnepaTypbl pa3fesieHHbIX ra30BbiX MOTOKOB
OCYyLLEeCTB/ISAETCA N0 KOMMbIOTEPHON NporpaMMe nyTemM OTKPbITUSA peryampyroLmx
KJlarnaHoB BXOAHOro naTtpybka, naTpybKoB HarpeToro n oxaa>K4eHHOro rnoToKoB,
bannaca u NyTemM nepemMeLlleHmns gpoccens npm NOMOLLK d1eKTpoasuraTenen c
cepBoOnpuBoOAaMN.



