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OAQ «Cubanektpotepm», . HosocHBHpek
P.A. BUMKEEB, kaHp. TeXH. HOYK, AOLEHT

HoeocHGupckuii rocyadpcTeeHHbINH TeXHUYeCKMIl YHUBEpeuTeT, I. HoBocuBupck

HOBbIE TEXHUYECKME PELLEHMA ONA OBPABOTKM MAPOTbINIETA3OBbIX
CMECEM B TA30XOLAX AYTOBLIX CTANENSIABMUJIbHBIX 2NEKTPOMEYEN

HPMBB,EI,QHO OMWCOHMEe HOBOW CHOTEME TEXHONOrMYackoM 06PG6DTKM NUponeNera3aoBeX MNOTO-

KB B FO30X000X OYTOBLIX 3neKTponevei, obecneuvisatoled noxuranne CO W H,, koHoeHcauMo

NAROBOM YOCTKH NOTOK, KOUTYNaUMK 1 C¢-€'pOV1HVESCJI_i,HD MbIMH K IUNCKOBLIX YOCTKLL, KX QHNTM:-

JeHWe 00 YDOBHA HWXE TeMNeDaTy Dbl CNekiHWE W Y THIN3AUW IS Q5 % TREepOLX HOCTHL B KOMepe

QX ACHAEHHA, HTO NO3BCNAST CYLWUSCTBEHH O YMEHBLW MTE 3p031‘1OHHbIl;| HMEIHOC TU3OXOACE, YBENMIMTE

CROK HMX -CJ'Iy>K6i:! W CHMAEWTE SKCIMyTTALM OHHEIA pacxan BOOE.

Knioyesbie cnosa: MI20A00EN OYTOBEX QJ'I{—PKTpOI'IQLIElTL I'IGpOI'IbI.ﬂeI'GSOBbIﬂ MOTOK, KAy IHLAS,

cheporiMaaumMa LUNTKDBHX HOCTHL,

Mpu aHanuae SHEPTETMYECKUX W SKOMOTMYECKMX NpO-
Orem, cBA3aHHBIX C SKCNnyaTauued AYroBelx cTanenna-
BUNbHbIX anekTponededt ([CI1), Heobxonumo yyuTeIBaTH 3a-
Ja4u rasoQqucTEM W OOKUFaHUA MOHOOKCUAO0B Yrnepoda
Bogopoaa B paboyem NpocTPaHCTBE W CMCTEME YLANeHWs
rasos 13 nevu. JloxuraHue rasos B paboyem NpocTpascTee
OnpefenseTcs He caMumM NpoLECCOM AoXMraHus, a obecne-
YeHneM nepedaqn BbigensaWeca npv aToM TENNOTH K Me-
Tannuyeckol saHHe (pacnnapy). OTCYTCTBME UHTEHCHBHO-

@M. Kysbmun, B.C. YepennudeHro, PA Bukees

ro 0TBOfA TennoTel OT 30HbI AoXMUraHua B rmybe pacnnaga
MPYBOGWT K NOKakHOMY Neperpesy OTXOLALLNX rasoB U you-
TNEHWI0 KOHBEKTUBHOIO TENNOOOMEHA CO CTEHAMI W CBOLOM
3NEKTRONEYM, YTO fenaeT NpoUecc MHTeHcUgUKaLMM 1o-
¥uraHus rasos B paboyem npoctparctee ACT] Heleneco-
06pasHbiM. HecMOTps Ha He3HauuTenbHoe BNUSHWE Mpo-
Ueccor fioxuraqus CO 1 H, Ha pacnnas B nedu, oKUCIeHne
ATUX ra30B NPOUCXOAMT € YBEMUYEHUEM NEPBUYHON Temne-
paTypbl NAPONLINErasoBLlx NOToKoB Ha 150-250 °C.
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3HeprocoaepxaHne NaponbInerasoBoi cmeck bes yyeta
poxuraqua CO 1 H, B paboyem npocTpaHCTBe neyy onpege-
NSAETCA HarpeBoM rasa npu ero npokayke Yepes CUNbHOTOMN-
Hble ayrosbie paspsgsl. [pu paboumnx Tokax, NPEBbILLAOLLMX
10 kA, Byrv ABNAKTCA 3NEKTPOMArHUTHLIMA Hacocamu, npo-
Ka4uBalOLLWMK a3 B HanpaBfeHuu OT 3NEKTPOAOB K MeTan-
ny (Lnaky). HavansHas Temneparypa npoka4yMsaemoro Yepes
Ayry rasa onpegenseTca ero cpefHemMaccoBon Temnepary-
poi B paboyem npocTpaHcTee neyun. B nepwopsl pacnnas-
NEHUs HarpeTble rasbl OXNaXAaloTCs 3a CYET KOHBEKTUBHOIO
TennoobmeHa ¢ Teepaol wuxtoit 4o 600-1000 °C u nocty-
NaKT B CBOAOBLIN NaTpybok rasootcoca. [JuHamuyeckue na-
pamMeTpbl MOTOKA rasa, NPOXOASLLEro Yepes cTond Ayroeoro
paspsga, obecneunBaloT norpyeHue ayrv B pacnnae. Ma-aa
pasnuuna  TENNOMNU3NYECKUX CBOWCTB rpachuTHpoOBaHHO-
ro 9NeKTpoAa M pacnnaBnsemMoro metanna nnoTHOCTb Toka
Ha aneKTpoge j, CyeCTBeHHO bonblue, Yem Ha Metanne j .
CnepoBatensHo, nrowags KOHTaKkTa [AyroBoro paspsga Ha
meTanne Bcerga bonblue, Yem Ha aNeKTPoAe. 3TO NPUBOAUT
K TOMY, YTO NPOXOASLLMIA YEPes Ayry rasonnasmeHHbIA NOToK
BCEra HanpasneH OT ANeKTpoAa K MeTanny.

Mpu pabote [ICM Ha nepemeHHOM TOKe NOTOKU nnas-
Mbl MPOSBNAKT CBOEODOPa3Hy OCOBEHHOCTb: U3MEHEHUE
Nx pasmepoB 1 (POpMbI He CriefyeT 3a U3MEHEHNAMM ToKa.
[poucxoauT 3T0 NOTOMY, YTO NOTOKKM nnasmel obnaparT
onpefeneHHon rasoauHaMUYeckon MHepLIned.

KuHeTuyeckan aHeprna paccmaTpuBaemMoro CTPYMHO-
ro notoka U 0BbEMHBLIA pacxop rasa npu pabounx Tokax
I= 10 000 A obecneywsatot 3arnybnenne gyroeoro pasps-
[ia B LUNaK 1 pacnnaeneHHbin metann. [lyra roput B Konog-
Lie pacnnasa. MeperpeTbiil ra3 B NNasMeHHOM COCTOSHMM,
npeoponeras rMapocTaTMYECcKoe JaBneHne pacnnasa, Bbl-
xomuT u3 yrnybnenus, obpasoBaBLuerocs B6NM3n noBepx-
HOCTU [yrW U 3NeKTpoAa, He A0NyCKas LUYHTUPOBAHUS Ay
KUAKUM Wwnakom (pacnnasom metanna). CkopocTb rasa
B atoi obnactu v, = 100 m/c. Cxema B3aumoaencTeus ay-
rOBOrO pa3psa ¢ BaHHOI pacnnasa npuBeaeHa Ha puc. 1.

Temnepartypa NoBepXHOCTU B paccMaTpuBaeMom yrnyo-
NEHNW NpEBbLIWAET TEMNEPaTypy NNaBneHus Wnaka n me-
Tannuyeckoro pacnnasa Ha 150-200 °C. 37o cnocobeTByeT
YMEHbLUEHWIO BA3KOCTH pacnniasa u MHTEHCUBHOMY Mcnape-
HUK0 ero anemeHToB. bonbluMe CKOPOCTM ra3oBOro noToka
B 370K 06nacT NPUBOAAT K BO3HUKHOBEHUIO Maponbinera-
30BbIX 00pa3oBaHuUit C BLIHOCOM YacTuL, LLNaka U MeTan-
na B paboyee npocTpaHcTBO anekTponeyu. ObLian aHepro-
eMKOCTb MaponbinerasoBon cmecu gocturaet 24-26 % ot
aHepruum, BBoAMMON B pabouee npocTpaHcTeo ACH (¢ yye-
TOM TENNOThI CrOpaHnA 3NeKTPOLOB NPy TENNOTBOPHOM CMo-
cobHocTi 34 000 k[x/kr macchl anekTpoaa).

CymmapHoe KONMMYeCTBO BbIAEMALEACA 3a MnaBky
nbinu coctaesnsaeT 10—12 kr/T cTany npu NpoBeAEHWN NNaBKu

n PP PTeT

...............

PucyHok 1 - Cxema B3auMoaeicTBUS AYroBoro paspsaaa
C BaHHOW pacnnasa

10 NONTHOMY LK1y 6€3 MCNOMNb30BAHUS anbTePHATUBHbIX UC-
TOYHMKOB aHeprim 1 25-30 Kkr/T — Npu Nnaekax B CBEPXMOLL-
HbIX NeYax C CHCTEMOW WHTEHCUMKaUMKN. PpPaKUMOHHbIN
COCTaB NbINK BCeraa nonuanCnepCHeIi, Npu 3TOM COAepXKa-
HWe YacTuy kpynHocTeto Ao 10 mkm gocturaet 70 %, octans-
Has YacTb MbINKM COCTOMT U3 KPYMHbIX YaCTHUL M KOHIMOMEpa-
TOB XWAKOrO MeTanna u wnaka. CKopocTb rasa Ha Bbixoae
3 CBOZOBOro natpybka HuKe ckopocTu 3Byka (331 m/c) u co-
crasnset 100-150 wm/c.

CopepxaHue Nbinu 1 NapoB B ra3oBblX Bbibpocax u3-
meHsieTea no xoay nnasku ot 15-30 go 50-60 r/m?, Mpn Bbi-
nnaske YrnepoancTbix cTanei 3 06bIMHOr0 aMopTU3aLMOoH-
HOro NoMa Mbifb Ha ABe TPeTH U Bonee COCTOUT U3 OkCUAa
wenesa. Kpome Toro, B ee cocTas 0DbIM4HO BXOAAT OKCUAbI
Si, Mn, Mg 1 Ca. Mpu Hanuumm B WwinxTe HONBLUKX KOMMYECTB
0bpesn aBTOMOBUNBHOTO OLMHKOBAHHOMO NUCTa COAEpKa-
Hue napoe unHka pocturaet 20 %, Yto genaet cmeck ocobo
TOKCW4HOW.

Temneparypa naporbinerasoBoil CMECcH Ha BbIXOJEe U3-
nog CBOAA NeYu M3MEHSETCA N0 XOZY NNABKM B LLMPOKOM AU-
anasore — o1 600 °C B Hayane nnaenexus go 1500-1600 °C
B NEpUOZ UHTEHCHBHOW KUCNIOPOAHOM NPOAYBKN BaHHbI.

B HacToswee Bpems paspaboTaHa HOBasA CUCTEMA TeX-
Honori4eckoi 06paboTku NaponbInerasoBbIX NOTOKOB, CXE-
Ma KOTOpOil MpuBeeHa Ha puc. 2.

HoBbiit razoxof coAepKUT YEThIPE CONPSKEHHBIX Y4acT-
Ka, BbIMOMHAKLIMX pasnuyHble yHKUMKM TEXHONOTUYECKOM
obpaboTku naponbinerazoBoro notoka. epeblil yyacTok
npeaHasHayeH Ans pasroHa naponbinerasoBoi cMeck (C oa-
HoBpemeHHbIM goxuraduem CO u H,), dopmupoBaHiua Ha
MOBEPXHOCTU CReLnansHO BLINONHEHHOTO U3rnba rasoxoaa
MMOTHOTO 3aLUMTHOMO CNOS — FrAPHUCAXKA, PE3KOTO CHUKEHNS
CKOPOCTM MbINIEra3oBoro noToka, koarynauyui 4acTul, nbiiv
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Pucynok 2 — KoHCTpYKTHBHAR CXeMa YCTPOWCTBA
ANS TexHonormdeckoit o6paboTkn Nnaponbinerazobbix
NOTOKOB B razoxogax ACH:

1 - ACM; 2 — ceopoBblit naTpyGok; 3 — nepBbIi yyacTok rasoxoda;
4 — MecTo yCTaHOBKM NEPBOFO Y4ACTKA BOAOBOSAYIWIHEIX
hopCyHOK; 5 — BTOPOI yyacTok rasoxofa; 6 — MecTo yCTaHoBKu
BTOPOTO y4acTka (PopCyHOK, 7 — ocafuTentHas kamepa ¢ TpeThvM
YYACTKOM BOAORO3AYILIHbIX IOPCYHOK

M KOHAEeHcaTa NapoBON YacTH NOTOKA, M3MEHEHWA AUCnepe-
HOCTM YacTHL ¥ X CHEPOUU3ALMM.

JoxuraHue rasoB OCYLIECTBNAETCA Npu Baaumoaed-
cteun CO 1 H, ¢ BoA0BO3AYLUHLIM MOTOKOM, BBOAMMbIM B
Hauasle NepBOro yyacTka rasoxoga. B aToi obnactu npote-
KaloT MpeumyLLeCTBEHHO peaKkuuu npsMoro okucneHus CO
(2C0 + O, = 2C0 ) n samewehns (CO +HO =CO, +H).
Bonopoatas yacTb rasoBOro NoToka BbIHOCMTCA M3 nep-
BOr0 y4acTka [asoxoja AnA MOCNeAyoUlero A0XUIaHus.
MponcxoouT  MPOCTPEHCTBEHHOE  NepepacnpefeneHne
SHEPTWUM, BbIAENAIOLWEACS NPH CKUraHWW rasos. KonuyecTso
obpasylowerocs BOAOpPOAa OfPaHWYMBAETCA nyTeM [o0-
3MPOBAHHOW Mopauu BoAbl B NepBoM noAce (OPCYHOK.
WHTEHCMBHOCTE NMPOTEKAHWA peaKkuuW 3amMelleHUA cyule-
CTBEHHO 3@BUCUT OT CTENeHW pacnbiNeHns BOAbl U AUC-
MEepPCHOCTH MbINK B rasoBoOM NOToke, 3TOT YYacTok razoxoaa
BbINONMHEH TakuM 0Opazom, uTobbl obecneunTs CTOWKOCTH
BOAOOXNAXAGEMON NOBEPXHOCTH B MecTe Waruba natpybka
K YiapHbIM Harpy3kam BbICOKOTEMMEPATYPHbIX TBEPAbIX Ya-
CTHL W FA30BOTO NOTOKA. TBEp/ble YacTUllbl MeTanna, okcH-
[0B METANNOB U Wnaka GopMUPYIOT Ha BCEN MOBEPXHOCTH,
KOHTAKTHPYIOLLEH ¢ Ta30BbIM MOTOKOM, TAPHUCEK MOBBILIEH-
HOM MMOTHOCTH — 3@ cyeT TennoobMeHa ¢ BopooXNaxaae-
MOM MOBEPXHOCTLIO A30X04a ¢ YYETOM MpeobpasoBaHus

KWHETUYECKOW BHEPIUW MbINEBBIX YACTUL B BHEPTUI0 WX
clenneHus Ha MOBEPXHOCTH TBEPAOTO (BA3KOTO) rapHUcaxa.
B aToi 0bnacTu razoxofa NpoOMCXOAUT HHTEHCUBHAS Ty pOy-
NU3aLua rasoBoro NoToka, Npu 3TOM BbICOKAA TeMnepaTy-
pa noaaepxveaeTcA bnarofaps yBENMYEHNIO CKOPOCTH A0~
xuranus CO ¢ OfHOBpEMEHHbIM B3aUMOAEHCTBUEM YacTHL
C M KO-BAKON NOBEPXHOCTBIO FApHUCAXA.

BOMNbWMHCTBO YacTUL YAAPAIOTCA O BHYTPEHHIOK MO-
BEPXHOCTb rapHUCaxa, BCIGACTBUE YEro UX NUHENHAA CHO-
POCTb YMEHbLIAETCH B COTHU pas. CosAarTeA YCnoBuA Ana
Koarynsuuu TBEpAbIX YacTuy ¢ obpasoBaHuem arnomepa-
Ta. YKpyNHeHWe YacTuy conpoBoxgaeTcs cchepongunsalmnen
W YMEHbLISHUEM CKOPOCTH UX NepeMeLLeHus ¢ ra3oBbIM No-
ToKOM. OXNaXAaoWMAcA rasoBeld NOTOK NOCNe BCTPEYM
C NOBEPXHOCTBIO [APHUCANE TEPSET YacTk KMHETUYECKOW
3HEeprU M HaYMHAEeT BHOBbL PA3rOHATLCHA B 3TOW 0OMacTH
rasoxofia ¢ NOBOPOTOM B CBOEM [BWXKEHWM Ha yron He me-
Hee 60 rpaaycos. Bonblwas NNOTHOCTbL rapHUcaxa onpeae-
NSAeT €ro TepMoMexaHnyeckne GBONCTBa, obecnevueaowme
YCTOMYMBOCTb MPM TENMOCMEHaX BO BpeMs NepepbiBoB B Mo-
fave BbICOKOTEMNEpaTyPHON NaponbinerazoBol cMecy npu
3arpysKe neym.

Ha BTopom yuacTke rasoxoga tnarofaps CHWKEHHIO
CKOPOCTM TBEPAbIX YacTUL, WX chepouan3aL MK W YKPYNHe-
HMIO YMEeHbLUAIOTCA 3pOo3noHHbIe npouecchl. [pu Baaumo-
[edCTBUM CO GTEHKAMM rasoxofja CKopOCTh ra3oBoOro NOTOKa
yMeHbLUaeTcs B 3-5 pa3. 310 No3BoNseT OCYLUeCTBUTL 06-
paboTky napa 1 rasa nyTem nojadyu BOAOBOIAYLWHOW CMe-
CH yepes GopcyHKM BTOPOro yyacTka rasoxoga. Ha sogo-
OXNaxJaeMblX CTEHKax (hOPMUPYETCA MaropacxXoayembli
[apHHUCaX, 3ALMLLAIOLLMA CTEHKN OT MEXaHW4YECKOro W3Hoca,
B aToi 06nacTu razoxoda ocyLLecTBNSIETCS OXNaxaeHue ra-
30BOrO MOTOKA W ArNOMepPHUPOBaHHbIX YacTUL 4O TeMneparTy-
Pbl HIKE TemnepaTyphl cnekaHna aTux Yactuy (~ 400 °C).

Ha TpeTbem yyacTke (kamepa ocaxaeHus — Wwakocbop-
HUK) YCTAHOBNEH TPETUA NOSC BOJOBO3AYLIHbIX (DOPCYHOK,
B KOTOpble BOAa NOAAETCA TOMbKO NPWU NPEBbILIEHNN raso-
BbIM NoToKoMm Temnepatyph 400 °C.

UeTBepThIN YYaCTOK rasoxoaa, COSAUHSIOLWA Wnakoc-
DOpPHUK ¢ pyKaBHEIM UNETPOM, UMEET, Kak NpaBuno, Bonb-
WY NPOTSKEHHOCTb. OH BbINOSIHEH € TENNOUIONSALMOH-
HOW 3alUWTOW M pacnpepeneHHOM nogaved Bosgyxa Ana
OXNaXAEHUs ra3oBOro NMoToka JO AOMYCTUMBIX ANS PyKas-
Hbix hunsTpoB Temnepatyp 120-130 °C.

Kaxablit 13 nepeurcneHHsIX yYacTKoB 1a3oxoaa WMeeT
[laTYuKu M3MepeHuss NapameTpoB ras3oBOro NoToKa, conps-
KEHHBIE C CUCTEMOW ABTOMATU3NPOBAHHOTO YMpaBIEHUS
TEXHONMOMMYECKMI MpoLeccoMm obpaboTku naponbinera-
30BOM cMecH. AINTOPUTM YNpaBNeHWs BOJOBO3AYLUHbLIMM
(hopCyHKaMKU YUMTLIBAET MAcCOBLIA pacxol W Temnepary-
pY MbIErasoBoro MoToka, NocTynakoLero U3 paboyero npo-
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CTPaHCTBA MYy, W BKIOYAET Mnu OTKMYaeT Nofaqy Bofbl
B (hOPCYHKA.

TemnepaTypa rasa Ha Bbixofg W3 LinakocOopHUKa He
[OMKHA OTKNOHATBECA OT pabounx NapameTpoB, T.e. BblXO-
[MTk 3a Npefenel gnanasoHa 300-400 °C.

Ha nepeom 1 BTOpPOM y4acTkax rasoxofa NpoBoauTcA
MUHAMM3ALUMA PACXOMOB PacnbiNeHHOW Bodbl M BO3OYXa,
nogasaemblix Yepes chopcyHk. basoebie napameTtpbl atux
PaCXof0B NPeABapUTENbHO PACcCUNTLIBAIOTCA AMA KOHKDET-
HbIX aNeKTponeYen U OCYLLECTBIAEMON TEXHONOMK NNaBKK.
KonuyecTso BO3ayxa, MOCTYNaKLWEro Yepes 3a30p COCThi-
KOBKM CTaLMOHAPHOTO rasoxofa (HakaTHas cekuus) ¢ na-
TpyOKOM Ha cBOZE INEKTPONEYH, JOMKHO BbiTe MUHUMAL-
HbIM Ha NPOTSXEHUA BGEW NNaBKKA. 3T0 NO3BONSET CHU3NTD
obLyro Maccy rasa, nepemeLlLalolLeroca B ra3oxofe, 1 yHoo
NbINKY B YETBEPTHINA YHACTOK ra3oxXofa.

B uncno daktopos, obecnedynBaoWwmx AIMTENbHYIO
£e33p03MOHHYI0 paboTy yCTpolcTea 4nA 0bpaboTku napo-
NbINErasoBol CMECH, BXOOWUT 0OpasoBaH1e Ha BOAOOXNaxX-
[lAeMblX NOBEPXHOCTAX NEPBOW CEKUMK rasoxogda NNoTHOro
W CBEPXNNOTHOND FAPHUCAXA — NPU TEMNEPATYPAX HUKE NU-
HWM conuayca (NMWHUM 3aTBEPAEBaHUS Ha Auarpamme Cco-
CTOAHMA) OQHOrO Ui Gonee martepuanos, NOCTYNaWWX Ha
BbICOKOTEMMNEPATYPHYHO NOBEpXHOCTe. B paccMaTpusaemom
YCTPOWCTBE CYLLECTBYET KBA3UCTALMOHARH bIVi TBEPALIV rap-
HWCaX, KOTOPbI (DOPMMPYETCA NPW NEPBBIX NYCKaX Neuu Ha
BOLOOX NAXAAeMON NOBEPXHOCTH NEPBOH CeKUMM rasoxoaa
He TOMbKO 3a CYET TPAAMUMOHHLIX TENNOBbIX NPOLECCOB, HO
n Bnarodaps yuacTUIo KMHETUYECKOH aHEpriU TBepAbIX, BA3-
KMX MNK KUAKAX YaCTULL U BLICOKOTEMMEpaTYPHOrO rasa.

Y4yacToKk Nepeoll CekuwW rasoxoda, Conparaembli co
CBOAOBBIM NATPYOKOM, PACLUMPSETCA MO CEYEHUIO NS YBe-
NU4EHNs CKOPOCTM rasa, napa, TBEepAblX U BA3KKMX YacTULL,
B pesynbTate dhopMupyeTca NNOTHBIW U CBEPXNNOTHEIA rap-
HUCAX, UMEIOLLMA Pa3NUYHLIe CBONCTBA HaA BHYTPEHHEN NOo-
BEPXHOCTH rasoxofa. Hanbonee nnoTHeIA cnoi obpasyeTen
Ha y4acTKax NOBepXHOCTEN, NepneHankyNApHLIX Hanpaene-
HWK ABMKEHWA NaPONLINErasoBoro noToka. Hanuyue rpagu-
eHTa NNOTHOCTM FapHMCcaMa Ha BHYTPEHHEW NOBEPXHOCTM
ra3oxofa okasblBaeT OBOWHOE BMMAHME Ha 3KcnnyaTaum-
OHHble napameTphl: 0DecneynBaeT MEexaHNYeckylo YCTon-
YMBOCTL FAPHUCAXHOrO CNoA NP TennocMeHax (Harpese
W OXTNaXAEHWM B NEPHOL, 3arpyakn Neyun) U MakcUmManbHyro
TENMNONPOBOAHOCTE B 0OMacT HaubonblWuX TennoBbiX
NOTOKOB.

TonuwmHa KeasucTaUMOHAPHOIO rapHucaxa & (M) pac-
CYMTLIBATCA NO YPABHEHHUIO

5=,

1
- (1)

g  — TennonposofHocTe, BriwK; T, — Temneparypa co-
nupyca, K T, - Temnepatypa oxnaxpatwouwedn soasl, K ¢ —
YAEmbHbIV TENNOBOK NOTOK Yepes3 rapHucax, Brim?.

V13 ypaeHenua (1) cnegyert, yTo TOMWWHA rapHUcaxa
U3MEHAETCH BO BPEMEHU B 3aBUCKMOCTN OT TEMNEPATYPhI
¥ COCTaBa MaponkLINerasoBoi CMECH, Bbixopallen 3 pabo-
Hero NPOCTPaHCTBA NEYK, @ TaKKE UHTEHCHMBHOCTH OKMIa-
Hua CO u 0OpasoBaHus BOOCPOOHOW COCTABINSOLLEH
BCMeOCTBHE NPoTeKaHWA peakLi 3aMelleHna CO +H O =
= CO,_+H, CoctodHue fuHamuieckoi Tennosoi CUCTEME,
onpefensioLei TONWUHY rapHUcaxa, 3aBncuT oT obluero
9HEprocoepkaHus NepBUYHLIX NapOMNbINerasosbiX Bhlae-
NEHNA B eOuUHWLY BpEMeHU. JHeprocopepXaHve rasos,
npegcTasnsiowee coboi TENNOBYH M KUHETUYECKYIO MOLL-
HoCTW moTokoB rasoB Q. (MBT), Aengetca cymmoi Tpex
COCTaBNANWMX — HU3MYEcKoil TennoThl razos QF. , XuMK-
YecKon aHeprum Q. 1 KMHETMYECKOR IHEPTMU dBMKYLLE-
rocsi rasa Q. . Puanyeckas TennoTa raace onpegernsercs
WX pacxomom (M*/MUH), TENNoeMKocTbio N TEMNEpaTypoi,
KOTOpas CYU|ECTBEHHO yBenu4neaeTcs B oObeme neproil
cekunu rasoxopa 3a cuet goxuradua CO npu nogaye Bo-
L0BO3AYLLHON cMecK vyepes (opeyHku. [TepBudHas Xumn-
YyecKkas SHEpPruA onpefenseTcs cogepxannem B rasax CO
W H,, KOTOpble AOXUIakTes B NePBOW U BTOPOH CeKLMAX ra-
3oxopa. JTa cocTaBnslwan sHepretTnyeckoro banauca
3HaYMTENBHO NPEBLILIAET HayanbHoe (U3NYECKO. HEPIO-
COOEPKAHNE [a30B.

Tennocogepxanue TBepablX YacTuy (MbinW) onpede-
NAeTCA TENNOeMKOCTLIO, Maccoi 1 TeMnepaTypoil 4acTul,
B nepeoi cekuuu rasoxopa Temnepartypa HYacTWL, MoxeT
YBENMYMBATLCA, TaK KaK peaKuus 3aMeLLEHUs Npw Aoxura-
Huu CO npaTexkaeT MHTEHCUBHO HA UX NOBEpXHOCTH. Kpome
TOrG, HacTULbl ABMKYTCA CO 3HAYUTENBHOM CKOPOCTBIO, M-
JTOMY NMPU YAARHOA BCTPEYE C NOBEPXHOCTHI) FAapHUCcaXa UX
TEMMNEPATYPa CYLIECTBEHHO BodpacTaeT. B pesynerare Ha
NOBEPXHOCTY KBA3NCTALMOHAPHOTO rapHUcana MopMupyeT-
CHA OUHAMWYECKHUIA CNOW pacnnaga, KoTOPLIA 13-3a BLICOKOW
BA3KOCTH He CTekaeT, a cOecneunBaeT Koarynsaupio yacTul
Lo pasmepor 1-2 MM v Bonee. 3T NPoULCCH NPOTEKAKOT
Moy Temnepatypax, Bnuskux Kk TemnepaTypam pacnnas-
neHns YacTul, Bnarogaps Yemy npoucxoanT ux cgepo-
npvsauus. [lanee 4acTuupl YBNEKAITCS ra3oBbiM NOTOKOM
BO BTOPYIO CEKLMIO ra3oxofa ANA 3akanky 1 OXNMaxeHus.
CHepruo KoHAgHCalUK napoB BellecTs B 00Liem sHeproba-
NaHce MOXHO HE YYUTBLIBATE W3-3@ €8 ManocTh No cpasBHe-
HUHO C XMMWYECKOW 3HEpruen.

BHellHWA BUA NEPBON M BTOPOW CEKLMIA razoxoda npu-
BEZSH Ha puc. 3 1 4, roe BUAHbI MecTa YCTAHOBKM paboumnx
W Pe3epBHbIX BOAOBO3AYLLHBIX (POPCYHOK CNeLuanbHON KOH-
CTPYKUMM, Nossonsiowen obecneqnTs gUCNepcHoCcTs pac-
nuina He Honee 100 mkm.




NPHUPOOOOXPAHHBIE TEXHONOTMKM U OBOPYAOBAHME

@

PucyHok 4 — BHelwHWit BUA BTOPO CeKLWK razoxoaa

BbIBOAb!

Mpu onTMManbHOM BeAEHUM NpoLecca TexHonorude-
Cckov 0BpaboTki NaponLINera3oBoi CMecH ra3oxos UMeer
CONMUAHBIN 3anac HafexXHocTH U obecneynsaeT ynasnuea-
HWEe BPEAHbIX BELECTB. B HEM NCNONL3YHTCA NONOXUTENb-
HbI€ CBOICTBA MOKPOI O4YMCTKM ra30MbINesoro noToka ¢ non-
HbIM UCKITIOYEHNEM OTPULIATENbHBLIX CBOACTB 3TOM0 METOAA.

Hasenero onuve Hosol cucTemu TexHonoriuHol oBpobku
NApONUNOIA30BUX NOTOKIB Y MA3OXOAAX OYTOBMX ENeKTPA-
neve#, wo sabesneuye aonamosanks CO 1 H,, koHaeH-
CALjIO NAPOBOT HOCTHHM NOTOKY, KOarynauio | chepoianaa-
L0 MY TO LUNGKOBMX YACTUHOK, [X OXONOMXEHHA JO DIBHS
HIKUE TEMNEPATYRM CNiKaHHs Ta yTunizauiio 95 % Teepaux
HOCTHMHOK Y KaMEP OXONOLXEHHA, WO LO3BONAE 3HAYHO
3MEHLIMTI ERO3IFAHMA 3HOC ra30X0AIB, 3BINBIKTI TEPMIH X

CNYXOM TA 3HALLMTA EKCNYATALIFHY BUTPATY BOAM.

lpuMeHeHne HOBOW KOHCTPYKLIUK ra3oxoaa No3BONAeT:
*  ONTUMW3MPOBATL CMCTEMY MOAAYM rasoB Ha PyKaeHble

unetpel 63 00pa3oBaHWs 3arpa3HEHHbIX MOTOKOB

BOZb! N OTBaNbHbIX LUNAKOB (B WNaKoCOOPHIMKE KOHLIEH-

TpUpyeTtcs Ao 95 % YacTuy meTanna, Wwnaka u nerkone-

TYYUX UBETHLIX MEeTannoB B OKUCHbLIX U METANNUYECKNX

(hpakymsix);

*  COKpaTWTb B 2-3 pasa yHOC NblN B PYKaBHbLIE (DUNLTPbI
Onaropaps koarynsiuuu Menkown dpakuyum;

*  CHM3UTL B 2-5 pa3 CKOPOCTL ra3oBOro NOTOKA B KOHLE
nepBoro atana ¢ hopmupoBaHuem 00nacTy noBbILEH-
HOro JaBNeHNs raza BONU3u rapHucaxa;

*  YMEHbLWTb A0 HYNS CKOPOCTb YacTuL Nbinv Npu nona-
AaHUA Ha MOBEPXHOCTb XKKMAKO-BA3KOr0 CMOSA rapHuca-
Xa ¢ nocneayrLwum hopMUPOBAHUEM BTOPUYHBIX KOa-
rynNMPOBaHHbIX LWINAKOBbIX YaCcTUL, NPy B3aumoaeicTamu
C XMAKO-BA3KMM CNoem nog AeNCTBUEM MbiNerasoBoro
noToKa;

*  yBENU4MTb BpeMs npebbiBaHnA rasa v koarynuposaH-
HbIX 4acTuL Ha BTOPOM 3Tane 0bpaboTku (B pesynerare
Yero KoHAeHcauus napos NerkoneTy4ux npumecei Ha
NOBEPXHOCTH OXNaXAaeMblX KOarynupoBaHHbIX YacTuL
OCYWECTBNAETCA NPEUMYLIECTBEHHO Ha 3TOM 3Tane)
npu WX nocnegylulei nepegadye no TpakTy rasoxoga
B 0bnacTb 3akanku raza u OXnaxaeHus koarynupoBaH-
HBIX 4acTuL 32 CYET UCNAPEHNsA BOAbI B 30He pacnono-
XEHUA rapHucaxa (B KOHLe Mepeoro arana TEXHOMo-
ruveckol 0bpaboTkn naponbinerasosoro NOToka U Ha
y4acTke 3akanku rasa).

[a30x04 HOBOW KOHCTPYKUMM AMSA TEXHONOrM4EecKol 0b-
paboTku naponbinerazoBoi CMecH NPOAEMOHCTPUpOBan
BLICOKYI0 3(heKTMBHOCTL B paboTe W ANUTENbHBLIA CPOK
cnyxBbl. MepBbIi 3K3eMNNAp razoxoAa, YCTaHOBNEeHHbIR Ha
AYrOBOW CTanennasunbHOM anektponeyn emkoctbio 100 T,
obecneunn ycroiumsyo paboTy v besaBapuitHyt akcnnya-
TaUKUI0 CUCTEM ra3oouUCTKI INeKTponeym B TeveHue 36 Tbl-
¢s4 nnaeok. Mpy 3TOM pacxoA oxnaxaaroLen BoAk! CHU3NI-
ca B 3,2 pasa n B 0CafuTenbHON kKamepe (LnakocbopHuke)
yTUNU3upoBanock A0 95 % nbinu 1 KOHAEHCaTa.

Mocmynuna e pedakyuro 15.04.2013

The paper gives o description of the new system for reat-
ing steam-dust-gas mixture flue in gas ducts of electric arc
furnaces providing afterburming of CO and H., condensa-
fion of steam part in a flue, coagulation and spheroidizing
of dust and slag particles, its cooling up fo the temperature
below the sinfering one, recovery of 95 % of salid particles
in a cooling chamber for dust and particles; significant re-
duction of erosive wear of gas ducts, increase of its service

life and lower of operational water consumption.
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