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A.JLYaiika?, B.B.JIe6ean’, A.A.Coxankuii’, 5.B.Kopnumios!,
A.A.Mockamunaal, B.JO.Iocrax!, P.B.ABneeB?, A.Il.®omeHK0?,
I1.B.Kapnayxos*

HCCJIEJOBAHUE U AHAJIN3 ITIPOEKTOB KOHCTPYKIHAM ITPODUIA U
IMOKA3ATEJIEM JOMEHHOM IIJIABKH IIPH IIEPEXO/IE K
TEXHOJIOTYUUA PABOTHI C IPUMEHEHUWEM TIBUIEYT OJIBHOT O
TOILINBA B YCJIOBUSIX YKPAUHBI
1 — Uncmumym ueprnoti memannypeuu um. 3.14.Hexpacosa HAH Yxpaunut,

2 — Y40 «MK «Azoscmanv»; 3 - [IA0 «3anoposxccmans»

4 — 000 «Memunsecm HH’CUHUpUHS»

ITpuBeneHb! pe3yabTaThl aHAIM3a IPOEKTOB MPOGMIL JOMEHHOW MEYH IOJE3HBIM
obbemoM mopsaka 2000 M3 ¢ pasiMuHON KOHCTPYKLMEH CHCTEMBl OXJIAXKICHHUS,
MaTepuaoB M TOIIIUHBI (PYTEPOBKH IIPU BIYBAaHUU B €€ TOPH NBUICYTOJFHOTO TOILTHBA
(ITYT). BbImonHEHbI pacyeThl paclpelesICHUsl TEIUIOBBIX HArpy30K M TEMIIEpaTyphbl
paboueii HOBEpXHOCTH CTEHKH 110 BBICOTE IAXThI IPH N3MEHEHHHN TOIIIMHEI ()Y TEPOBKH,
BBICOTBI YCTaHOBKM MEIHBIX M YYT'YHHBIX XOJOJMJIBHHKOB, KOMOMHAIMI OXJIaXICHUS
axTel CUCTeMOM ucnapurenbHoro oxiaxaeHus (CHO) U «XONOAHON» XUMHUYECCKH
OUMINEHHOW BOJOH. J[aHO 000CHOBaHME KOHCTPYKUMH MPOPHIS U C HCHONB30BaHUEM
MOJTHOTO YHEPTeTHYECKOro OanaHca OMpENeNeHbl IPOTHO3HBIE TEXHOJIOTHYECKHE
rmapaMeTpsl paboTHI Iedd NpH Tepexone Ha paboTy c BayBanueM IIYT B ycmoBumsx
YKpauHsl.

KnroueBble cioBa: aoMeHHasi me4yb, NpPoduIb, MNbLIEYroabHOE TOILUIMBO,
TeIJI0Bble HATPY3KH, TeMIIepaTypa, NOJIHbII YHepreTuyecKuii 6ananc

Cocrosinue Bompoca. B Hacrosiiiee BpeMms, H3-32 BBICOKOH LIEHBI
HNPUPOJHOTO ra3a u ero AeuInTa, METALTypruieckue KOMOMHATHL Y KpanHbl
HEepexosT OT TEXHOJOTHH pabOThl C NPUPOIHBIM Ta30M K TEXHOJOTHH
JoMeHHoH maBku ¢ BayBaHueM IIYT: [TAO «AndeBckuil MeTauTyprudecKui
komOuHaT» («AMK») — 2009 rom, ITAO «3amopoxcrame» — 2011 rog,
YAO «MapuynonbCKuii MeTaTyprudeckuii koMOuHat wumeHun Mipnua»
(«MMK um. Unenua») — 2012 ron, [TAO «/IHENpOBCKHI METaLTyprUYeCcKUii
koMmOuHaT uM. J[3epxunckoro» («IMKJ») — 2014 rox, ITAO «ApcenopMurran
KpuBoit Por» («AMKP») - 2016 rox, YAO «EM3» - 2016 rogx,
ITAO «Asoscranp» - 2017 rou[1-8].

ITpn nepexone TOMEHHOTO MPOM3BOACTBA Y KPaHHBI Ha TEXHOJIOTHIO TITaBKU
¢ IIYT u3MeHMIHCH YCIOBUS 00pa30BaHMS TapHHUCAXKA, BOCCTAHOBUTEIHHON H
TETJIOBOW pabOThl ra30BOr0 MOTOKA, KAYECTBO M XUMHYECKHIl COCTAB TOILINBA,
YTO MOBJIMSIO KaK HA TEXHOJOTHIO BEICHMS TOMEHHOU IUIAaBKM, TaK M Ha ee
TEXHUKO-DKOHOMUYECKHE MIOKa3aTeln 1 pecypc paboThl JOMEHHbIX TIeUeH.

[Ipu stom B 2-3 paza yMeHBIIWICS pecypc paboThl 3aIUICYMKOB U HH3a
LIaXThI [1€YH, YTO CHIKAET MPOJOJDKUTEIBHOCTh KaMIIAHUH TEYU U SIBIISETCS
OJHOM M3 TMpPUYMH YXYALICHHS TEXHHKO-DKOHOMHYECKHX IIOKa3arenei
JIOMEHHOH TUIaBKM M 3(QQEKTUBHOCTH 3TOH TEXHOJOTMH Ha JOMEHHBIX Iedax
YKpauHbI B CPaBHEHHUH C TIEpeI0BOH MUPOBOi npakTukoii [1-8] (puc.1).
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PucyHok 1 — ConocraBneHue ¢ 3apy0eXHOH MPaKTHKON JUTMTEIBHOCTH KaMIIaHUH U
nmy4mux nokasateneit padotsl ¢ [IYT nomennsix neueit [TAO «3amoposxkcTanb»,
YAO «MMK nm. Unbpraa» u ITAO «<AMK»

YMeHbIIeHHsT pecypca paboThl Tedeld YKpauwHbl, NEepexXOAslIuX Ha
TexHoJoruto padbotsl ¢ [TYT, cBA3aHO ¢ UCIIOIB30BAaHUEM THIIOBOH KOHCTPYKIIUH
JOMEHHBIX Tledeil YKpawHBl Il BBIIUIABKH TIE€PEIEIbHOTO YyryHa C
NPUMEHEHHEM PHPOIHOTO Tasa (puc. 2).

OCHOBHBIMU OTJIHYUTEIBHBIME OCOOCHHOCTSIMH THIIOBOW KOHCTPYKIUH
JOMEHHBIX Tledell YKpawHBl JJIs1 BBIIUIABKH TIEPEACTBHOTO UyryHa C
MIPUMEHEHHEM IIPUPOTHOTO ra3a SBISIOTCS.

-KOHCTPYKIIHSI C OMOPHBIM KOJIBIIOM (MapaTopoM), Ha KOTOPBIN Oomupaetcs
LIaXTa U BepX IEUH;

- BepTHKaJbHbIC YYT'YHHbIC XOJOIWIBHUKH B 3aIUICUMKaX W JIO CEpeNHbI
LIaXTHI;

- OTCYTCTBHE OXJIXKJICHHUS 11€YN OT CEPEIMHbI IIaXThI 0 KOJIOIIHHKA,

- (byTepoBka maxTel onupaercst Ha «L»-00pa3Hble XOIOIUIBHBIE TUTUTHI;

- pacnap Qopmupyercs QyTepoBKOH, a HE BEPTHKAIbHON XOJIOAWIBHOMN
TUTUTOH,

- 3amIevynkd M maxta oxnaxnparorcs CHUO (3a uckmouenunem I Ne 9
ITAO «AMKP», o6wemom 5000 M3 rme c yBenuueHueM obbema Medu
YBEIHYMIINCH TEIUIOBBIE HArPY3KH — 3aIUICYMKH M HHU3 IMIAXTHI OXJIAXKAAIOTCS
TEXHUYECKOM BOJIOK).

Pucynok 2 — KoHCTpyKiuu W NpOQHIM BBIIYTHIX JOMCHHBIX IMe4ed YKpauHbI H
Poccuu, paboTaBIux ¢ IpUpoAHbIM rasoM: 1, 2 — MMK, 1370 m5; 3, 4 — 3CMK,
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2000 u 3000 m3%; 5 — KMK, 1462 m%; 6 — KapMK, 1719 m3; 7 — HIIMK, 2000 M3,
8 — UepMK, 2700 m3; 9, 10 — IMK um. [Izepsxunckoro, 1386 m3, 11 — AMKP,
5000 m3
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Konctpykumss momeHHOW medn s paboOTBl ¢ TPUPOAHBIM Ta30M
obecrieunBana B cpenHeM 10-15-netHroro kammaHuio, 0e3 NPUMEHEHHUs
JOPOTOCTOSIINX MEIHBIX XOJOJUIBHUKOB, P MAKCUMAJIbHOM HCIIOJIb30BaHHH
BOCCTAaHOBHTENILHOTO IMOTEHIMAJla MPHPOJAHOTO Tra3a 3a cueT OoJjee
«BBITSIHYTOTO» BBEPX M y3KOro B pacnape npoduis medd, B CpaBHEHUH C
3apyOeXHBIMU KOHCTpyKuusimMu nieun Just [TYT.

AHau3 CymIeCTBYHOIIMX KOHCTPYKUMHA Npoduias JOMEHHBIX Ieuvei,
padoraromux ¢ IIYT. OCHOBHBIMH OTIHYUTENFHBIMH OCOOCHHOCTSIMHU
COBPEMCHHOW KOHCTPYKIIMM JIOMEHHBIX Tmedeid EBpombl, pabortarommx c
MBUICYTONBHBIM TOIUTHBOM, B CPAaBHEHHWH C JOMEHHBIMH II€9aMH Y KPaWHBI
SIBIISTFOTCSL:

* KOHCTPYKITHUS ITEYH C CAMOHECYIITIM KOXKYXOM;

* BepTHKaJbHBIC (MpenBapUTEIbHO (HyTEPOBAHHBIC) MM TOPH30HTAIBHBIC
MeIHbIe XOJIOANIBHUKH B 3aIUICUMKAX M IO CEPEANHBI IIaXThI,

* C CepeAMHBI MIAaXThHI U 10 KOJOIIHUKA I1eYb OXJIaX/IaeTCsI BEPTUKATBHBIMHY,
NPEABAPUTENBHO (YTEPOBAHHBIMH, YyTYHHBIMU XOJIOJMJIbHBIMU IUTUTaMH 0e3
«L»-00pa3HbIX BBICTYIIOB;

* pacmiap GOpMHUPYIOT BEPTHKAIHHON XOJIOIUIEHON TUTUTOMH;

* 3a[UICUMKH U IAXTa OXJIDKIAFOTCS «XOJIOTHOM» XMMHYECKH OUUILEHHON BOJOM.

KoHcTpykuus 3apy0exHBIX JOMEHHBIX Teueil st pabotel ¢ [IYT (puc.4)
obecrieunBaetr B cpemHeM 10-15-71eTHIOI KaMITaHWUIO W TPU MaKCHMAIEHOM
pacxone BayBaemoro IIYT 3a cuet 6omee «609K000pa3HOTO» MPOGUIIS TIEUH C
MEHBIIIUM YTIIOM HAKJIOHA 3aIJICYUKOB, OONBIIMM IHaMETPOM pacmapa H
KOJIOITHWKA, MEHBIIEH BBICOTOW MIAXTHl W YIJIOM €€ HAaKJIOHA, B CPABHEHUH C
KOHCTPYKLIMEH MIe4H CONIOCTaBUMOT0 00bema Jijisi paboThl C MPUPOTHBIM T'a30M.

Pucynox 4 — Konctpyxkims npoduiist 3apy0exHBIX JOMEHHBIX Iedel, paboTaronmx ¢
TIVT: 1 - Ijmuiden, Ne 7; 2, 3 — Salzgitter, A, C; 4, 5 - Rogesa Dillingen, Ne 4, 5;
6 — Lulea, Ne 3; 7 — Linz, A; 8 — Kuraii
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I[TAO «3amopokcTaib» OJHMM M3 TEPBBIX B YKpanHE KOMIUIEKCHO, C
NPUBJICYEHUEM MIEPEIOBOTO 3apyOEIKHOTO OITBITA, OTEYECTBEHHBIX MPOSKTHBIX U
Hay4HbIX opranusanuii ¢ yuactuem M4YM HAHY, nogomunm k pemieHuro 3a1auu
MO YJIYYIIEHUIO KOHCTPYKUMH Npoduiist JOMEeHHOH neun it pabotsl ¢ [TYT
(puc.5). Ha nomennbix neyax [TAO «3anopoxcTaib» peatn30BaHbl U HAXOSTCS
Ha CTaJHUU BHEJPEHUS!

* KOHCTPYKIHSI IEYX C CAMOHECYIIUM KOXKYXOM;

* BEpTUKAJIBHBIE, IPEIBAPUTEILHO (DyTEpOBaHHbIE, MEHbIE XOJIOIMIBHUKI
B 3aIICYUKAaX, pacHape U J0 CEPEeIUHBI IaxTh,

* BEPTUKAIbHBIC ME/IHBIC XOJOAWIBHUKHM B 3aIUICUMKaX, pacrape W a0
CEepEIHBI MIAXTHI,

Pucynox 5 — Koncrpyknust npoduns nomenssix nedeid [TAO «3amopoxcTaib»,
paboraromux ¢ IIYT: 1 — tpamuuuonHas (crapas) koHctpykuus; 2,3,4 —
CYIIECTBYIOIINE KOHCTPYKIHUH; 5 — IIPOEKT.

* C CepeauHbl LIaXTHl M IO KOJIOIIHHWKA IeYb OXJAXIAaeTCs YyTYHHBIMH
XOJIOAMITBHBIMY TUTUTAMH,

¢ YMCHBIIICH YT'OJI HAKJIOHA 3aIllJICYMKOB U YBCINYCHA UX BbICOTA, YBCINYCH
JUaMeTp pacnapa,

* YroJI HAaKJIOHA 3aIlJICYMKOB YMeHbleH ¢ 80° o 72°, oTHOIIeHHEe AuamMeTpa
pacmapa K JuameTpy ropsa ysenuueso ¢ 1,16 no 1,25;

* CHCTEMa MCHAPHUTENILHOTO OXJIAXICHHUS C IPUHYJUTELHON IUPKYIISIHe
BOJIBI;

* 3aIUICYMKH W LIAXTA OXJIAXKJAIOTCS «XOJOJHON» XUMHUYECKH OYHMIICHHOMN
BOJOH;

* TIpPUMEHEHHE COBPEMEHHBIX KapOMIOKPEMHHEBBIX OTHEYNOPOB B
3aIyIeYrKax ¥ BHA3Y IIAXThI;

* YCTaHOBKAa aBTOMAaTU3MPOBAHHBIX CHCTEM KOHTPOJIA TEIUIOBOH paboTH M
pasrapa (QpyTepoBKH IevH,

* ycTaHOBKa coBpeMeHHOro b3Y, MozepHH3alus ¥ COBEPIICHCTBOBaHUE
Cpe€acTB KOHTPOJIA n yapaBJICHUA paanajbHbIM pacupeacicHucMm,
BOCCTAHOBHTEJILHOW U TEIIOBOM PabOTOM Ia30BOro MOTOKA.

DKoHOMHYECKHIT 3PPEKT OT NMPUMEHEHHs1 HOBOM KOHCTPYKIMH HIAXTHI B
CPaBHEHUH C KOHCTPYKIMEH, TJIe HCIIOIb30BAIMCH TPAUIUOHHbIE PEIICHNUS IS
TEXHOJIOTUH pabOTHl C TPHPOAHBIM Ta30M, COCTaBMJI B cpenHem ~18 xr
9KOHOMUH KOKCa Ha TOHHE BBIIUIABJICHHOTO YyTyHa.

Boibop npoduis nmeyn mosiesHeIM o0bemoM mopsaka 2000 m° mpm
npumeHenun IIYT B ycaoBusix Ykpaunsl. [Ipu paspadorke UM HAHY
KOHCTPYKLIMM COBPEMEHHOTO NPOQMIL TOMEHHON I1eYd IOJE3HBIM 00BEMOM
nopsaka 2000 M® yuutsiBancs coBpeMeHHbI onbT ITAO «3anopoxcrans» u
EBponbl. KojuuecTBO BapHaHTOB MPOEKTa KOHCTPYKIMM HOBOTO MPOGUIIs
00YCIJIOBIICHO ITOUCKOM PAIlMOHAIBHBIX BAPUAHTOB, B KOTOPOM Obl JIOCTHUTAJIOCh
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mo kpurepusim «llema - HagexHocts —

KOMIIPOMHCCHOE ~ PeLlIeHHE
DddextuBHOCTEY (pHc.6).

28

T

Pucynok 6 — Dckus craporo (1) 1 mpoekTHbIe BApHaHThI (2-7) KOHCTPYKLUHH TIPOGHILL
JIOMEHHO# rieun mosne3nsiM oobeMoMm nopsiaka 2000 m3 st pabotsr ¢ ITYVT

O6IIII/IM UId  BCEX BApUAHTOB KOHCTPYKHOHWHU HOBOI'O HpO(l)I/IJ'ISI neuyun
SIBJISICTCSL.
S*KOHCTPYKUHUS II€YM C CAMOHECYIIUM KOXKYXOM,

*[IPUOPUTETHOE MIPUMEHEHHE BEPTHKAIBHBIX,
(yTepoBaHHBIX, MEHBIX XOJIOJMIIFHUKOB B 3aIICUNKAX U O CEPEINHBI IaXTH;

*yBEJIMUCHNE BHYTPEHHETO ANAMETPa, 3yMIi(a 1 ITOJIE3HOM BBICOTHI TOPHA;
*TIPIMEHEHNE COBPEMEHHBIX OTHEYTIOPOB,;
*OXJIAKACHHE 3alICYMKOB UM IIaXThl

XUMHUYECKH OYUIIIEHHON BOJIOH,
*yMEHbIIIEHUE YTJIa HAKJIOHA 3aIJIEYMKOB U YBEJIMYEHUS UX BBICOTHI;

npeaABapUTCIbHO

0 KOJIOIIHHMKA «XOJIOIHOM»

*BpIcOTa pactapa 2700 mwm;
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PPICyHOK 71— Pacnpe}leneHI/Ie TEIUIOBBIX HArpy30K I10 BBICOTC IAXThl U TEMIICPATYpPhI HA pa60t{e171 TOBEPXHOCTHU CTCHKHU IIAXTHI IIPU

ucnonb3oBanuu craporo (1) u BapuanTos (2-7) KOHCTPYKIUK HOBOTO TIPO(HMIIS JOMEHHOM MEYH MOJIE3HBIM 00HEMOM TIOPSIIKa

2000 M my1st paGotel ¢ ITYT B ycnoBusx YKpauHbl
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*yBeJIMYCHHE JUaMeTpa pacrapa U KOJIOIIHHKA.

OTnu4atoTcsl MPOSKTHBIE BAPHUAHTHI SCKU30B MPO(HIIS:

*TOJIIIMHON (DYTEPOBKH M COOTBETCTBEHHO I'€OMETPHYECCKUMH pa3MepaMu
BHYTpPEHHETO Mmpoduis;

'KOM6HHaHHCﬁ BEPTUKAJIBHBIX U TOPU30OHTAJIbHBIX MCIHBIX XOJIOJUJIbHUKOB
B 3aIrICYMKax.

Haubonee paunoHanbHBIM, TPOIPECCUBHBIM pEIICHHEM H30aBHTHCS OT
UCKakeHUsT POt B paifoHe CThIKa METHBIX U UyTYHHBIX XOJIOJUIBHUKOB B
BapuanTtax No2 — Ne7 sBisieTcsi MpUMEHEHHE MPeIBapUTENHHO (yTEepOBAHHBIX
YYTYHHBIX HWJIM CTAJIBbHBIX XOJOIMJIBHUKOB JUIS OXJXKACHHS I[IAaxThl. JTO
penieHre TpeOyeT MOMOJHUTENBHBIX 3aTpaT M 3aBHCUT OT (DMHAHCHPOBAHUS
MIPOCKTOB MO PEKOHCTPYKIMU JOMEHHBIX MIEUCH.

IIpumeHeHre COBpEMEHHBIX KOHCTPYKIMM [TOMEHHBIX MEUed U aHaln3a
pacmpelieNieHHsl TEeMIIepaTypHO-TEIUIOBBIX HAarpy30K Ul HUX IIO3BOJIUT
YBEJIUYUTH TPOJODKUTENHHOCTh KaMIIAaHUM IOMEHHOW IIeYd M TeM CaMbIM
00ECIIeYnTh YCICIIHOE OCBOCHHE TEXHOJIOTMHM JOMEHHOW IUIaBKH C
npumMenerreM [TY T Ha METAIUTypPrHYECKUX MPEANPUIATHIX YKpanHst [1-8].

HccnenoBanue pacnpenejieHus TeMIIEPATYPHO-TEIUIOBBIX HATPY30K B
maxre B 3aBHCHMOCTH OT e€e KOHCTPYKUMH M CHCTEMbI OXJIAMKIEHMSI.
Pacnipenenenne ra3oBoro moToka IO pajuycy JUis BapUaHTOB KOHCTPYKIHMH
HOBOTO MpOQWUIs TIeuH Mose3HbM 00bemom nopsiaka 2000 M3 u Temnepatypb
raza 1o ee BBICOTE PACCUMTHIBANACH NPUMEHHUTEIBHO K YCIOBHS YKpPaWHbBI C
NPUBIICYCHHEM JKCIEPUMEHTANBHBIX JaHHBIX, OPHIMHAIBHBIX Mozeneii UM
pacdeTa paclpelesieHUH TeMIIEpPaTypHO-TEIUIOBBIX HAarpy30K W Ta30BOTO
MOTOKA, OTBITH paboTsl ¢ [TYT moMeHHBIX meueii cpeanero oobema (1500+3000
M%) u ITAO «3anoposxcTans», [TAO «MMK um. Mibuua», [TAO «AMK» [1-8].

Ilo pe3ysibTaTaM BbIIIOJTHEHHBIX I/ICCJ'ICI[OBaHI/II‘/II YCTaHOBJICHO, YTO TCIIJIOBLIC
HarpyskKu B BerHCI\/II YJacCcTH MaxTbl UMCIOT MUHUMAJIbHYIO BEJIMYNHY. HO3TOMy,
NPU KCIOJIb30BAHUH TOJICTOCTEHHOW (DYTEPOBKH, B MPOEKTE IEYH IOJIE3HBIM
oobemom Topsaka 2000 M3 HeT HEOOXOAMMOCTH OXJN@XAaTh IIAXTy 0
KOJIOILTHUKA.

[TokazaHo, 4TO IMPUMEHEHHE ANTIOMOYTIIEPOIUCTOTO KUPIINYa, B CPAaBHEHUN
¢ IIIT/], B koMOMHALMHK C YYTYHHBIMH XOJIOJAWIIbHUKAMH Ha CTBIKE C MEITHBIMU
NPUBOJIUT K YMEHBLICHHIO rPaIeHTa TEILIOBBIX HArpy3okK B 1,5 pa3a u B 2 pa3a
WHBEPCHUHU TEMIIEPaTYPHOTO TI0JISl B 9TOI 30HE.

ITepeBon cuCTEMBI OXJIaXKICHHS IAXTHl ¢ XUMHUYECKH OYMIICHHON BOJBI Ha
CHUO mnpuBOAMT K HE3HAYMTENLHOMY YMEHBLICHHIO TEIUIOBHIX HArpy3ok Ha
~6%, yBeIHMYEHHIO TeMIepaTyphl Ha pabouell MOBEPXHOCTH CTEHKH IIAXTHI HA
~40-80°C, He3HAUNTEIHPHOMY YMEHBIIICHUIO HTHBEPCUH TEMIIEPATYPHOTO MOJIS Ha
3y6b§[X XOJIOAUJIBHBIX IIJIUT, CThIKAX CUCTEM OXJIAXKIACHUS.

B pesyibraTte pacyera TEIUIOBBIX HAarpy3oK M TEMIEpPaTypHOTO OIS JUIs
TpEX BapHaHTOB MPOdUIICH — TOICTOCTEHHOrO (BapUaHT 2, 7), TOHKOCTEHHOT'O —
C TPeMs psIaMU FTOPU30HTABHBIX XOJIOAMIFHUKOB B 3aruieunkax (BapuanTt 3,5)
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U TOHKOCTEHHOTO — 0€3 TOPH30HTAIBHBIX XOJOAWIBHUKOB (BapuaHt 4, 6) B
3aIIeYrKax II0Jy4eHO:

B pesynbrare pacuera TEIUIOBBIX Harpy30K M TEMIICPaTypHOI'O HOJIS IS
TpEX BapHaHTOB MPODHUIICH — TOICTOCTCHHOTO (BapHaHT 2, 7), TOHKOCTCHHOTO —
C TPeMs pAZaMU TOPHU30HTAIBHBIX XOJMOAMIFHUKOB B 3aruteurnkax (Bapuant 3,5)
U TOHKOCTEHHOTO — 63 TOPHU3OHTAIBHBIX XOJOJWILHUKOB (BapuaHt 4, 6) B
3aIUIeYnKax MOJIyYeHo:

- mpu ucnois3oBanuu 3-r0 (5-ro) u 4-oro (6-oro) BapHaHTOB MPOGIIL
TEIUIOBbIC HATPY3KU B pailOHE MEIHBIX XOJIOAMILHUKOB Oolblie B 2-3 pasa 1o
CPaBHEHUIO C MEPBBHIM BapHaHTOM Mpoduis;

- mpu ucnonb3oBanuu 3-ro (5-ro) u 4-oro (6-oro) BapHaHTOB MPOQUISL
WHBEPCHS TEMIICPATypHOTO TMOJs Ha CTBIKE UYTYHHBIX M MEIHBIX
XOJIOAMIEHHUKOB B 2 pa3a 0oJibllie, 4eM IPU MCIOJIB30BaHUH 2 U 7-TO BapHaHTa
PO IS

ObecrieueHne paruoOHANBHOTO TEMIEPaTyPHO-TEIUIOBOTO PEKUMa pabOTHI
JOMEHHOW TI€4M TIO3BOJHT COBEPIICHCTBOBATh TEXHOJOTMYECKUI PEXHUM
JIOMEHHOW TUIABKU JJIS JOCTIDKCHHS TPEOYEeMbIX TEXHHKO-IKOHOMHYCCKUX
nokasateneii [1-8].

Pacuer TexHosIOrHYecKMX mapamMeTpoB padorbl meud. IIporHos
TEXHOJIOTHYECKUX MapaMeTPOB PabOThl JOMEHHOI MEYH MOJEC3HBIM 00BEMOM
nopsiaka 2000 M® B ycioBusx paboThl YKpamHBI IPU MEPEXOJE Ha PaboOTy ¢
BayBaHueM I[IYT BBINOJHEH C HCIOJB30BAaHUEM IIOJHOTO J3HEPreTHYECKOro
OamaHca.

[onatne «monHBIA YHEpreTHUecKuii 6amanc» BBeneHo B. C. CTtenmaHOBBIM
[9], o3HauaromEM pacdeT W COBMECTHOE PACCMOTPEHHE MAaTepUaIbHOTO,
TEIUIOBOTO M JKCEPreTHYecKnX  OamaHcoB. MarepuanbHbI  OamaHC
paccuutsiBaetcs mo cucreme yuera B. I1. Mxesckoro [10, 11], TeruoBoii — mo
tertosHepreruueckoi Mogenu M. JI. Cemukuna [11, 12], skcepreTndeckuii —
SBJIIETCS pa3BUTHEM TpynoB A. B. Bopoaymuua u B. C. Cremanosa [9, 11, 13].

C wucrnojp30BaHMEM pE3YJIbTATOB pacueTa MaTepHajbHOro OanaHca II0
cucreMe ydera B.II. MxeBckoro U  TEIIOIHEPreTUYECKOH  MOAEIH
N.J. CeMuKHHA PaCCMOTPEHBI MPOTHO3HBIC BAPHAHTHI TEIIOBOI paboThI revn
npu BAayBaHuM MuHHManbHOro 120 kr/t uyryna (185 1T/u m 20 1/4) m
MakcumansHoro ~180+160 kr/t uyryna (28 1/4) kommuecta IIYT mis 2-x
BapuaHToB npousBomutensHocTr neun 3700 t/cytkm u 4000 Tt/cytku ¢
MHUHUMAJbHOW M MakCUMaIbHOM [JOJIEH 3arpyXkaeMblX OKaThILIEH mpu
W3MEHEHUH ¥ NPH MOJJCPKaHUH Ha IOCTOSHHOM YPOBHE TPEXKOMITOHCHTHOU
ocnosHocTH muxTH (((Ca0+MgO0)/SiOy)) (Tadm. 1-2).

[Tpu pacyerax TeMJI03HEPreTHUECKOro 0asaHca COCTaB U PACXOJl IIMXTOBBIX
MaTepUaOB NPU U3MEHEHUM JOJIM OKaTellled B ImMxTe U pacxopa IIVT
OPUHUMAJICS TI0 JAHHBIM MaTepUalbHOTO OataHca.

Heobxoqumasi MpOU3BOAUTENBHOCT MEYHM JOCTHIACTCS BapbUPOBAaHHEM
pacxoja AyThsi W KOHIEHTpaiuu kucnoposaa (Oz) B HeM HpH MOAACPKAHHH
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TEOPETHYECKOH TEeMIepaTypbl B palloHaIbHOM auanasoHe mopsaxka 2000 —
2200°C:

*  IIPH MAaKCHMAJILHOM» Pacxojie IyThs U «MHHUMaJIBHOM» COJCPKaHHN
O? B HewM;

*  [IpPHU KMUHUMAIBHOMY PAcXoJie AyThs U «KMaKCHMAIbHOMY COJCPIKAHHH
O, B HeM.

ITo pe3ysibTatam BBHIMOJHEHHBIX HCCIIEAOBAHUI ONpeneeHbl MPOrHO3HBIC
MOKa3aTeN TEXHOJOIMYEeCKOro PeXKMMa paboThl JOMEHHOHM IMe4M IOJIE3HBIM
obbemom nopsika 2000 mM® mpu mepexone Ha paboty ¢ BayBamumem IIVT ¢
MUHUMAITbHOM/MAaKCUMAILHON JTOJIeH OKAaThIICH B 3arpyKaeMol IIUXTE MpU
W3MEHEHUH OCHOBHOCTH LIMXTHI. B 4acTHOCTH, OKAa3aHO, YTO:

* Ilpu mnpousBomurensHoctn ~3700 T/cytkm w BayBanmu IIYT B
kommdectBe 28 T/u wim ~180 kr/T uyryHa, paboTe ¢ MHHMMAIBHOW HOJCH
okartbleif, pacxoae Ayt ~3700+3800/3150+3250 um®/MuH U comepixaHuU
Kucimopoaa B HeM ~21,2/25% nocturaercs pacxonx kokca ~383+398 kr/t uyryHa,
pacxo/1 yciaoBHOTro TomnBa ~580+593 kr/T uyryHa mpu CTENeHH UCTIOIb30BAHMS
CO 43 1 41% cOOTBETCTBEHHO.

* TIlpu npousBogurensroct ~4000 T/cytkm u BmyBanwu I[IYT B
konmmyecTBe 28 T/u winm ~168 kr/T 4yryHa, paboTe ¢ MHHHMAIbHOW HONeH
okarbluel, pacxogae Ayt ~4000+4100/3400+3500 um3/mMuH M comepkanuu
kuciopoja B Hem ~21,2/25% nocruraercst pacxo kokca ~397+410 kr/T uyryHa,
pacxo ycinoBHOro Torutiea ~579+592 kr/t 4yryHa npu cTerneHu UCIoib30BaHHsI
CO 43 1 41% coOTBETCTBEHHO.

* [Tpu npomssoautenprocTr ~3700 T/cyTku u BryBanuu [1YT B KoHuecTBE
18,5 /g mim ~120 kr/t uyryHa, paboTe ¢ MUHMMAJIBHON OJEH OKATHIMICH,
pacxozie oyThs ~3650+3750/3300+3400 uM3/MUH U cofiepKaHUM KHCIOPOa B
Hem ~21,2/25% nocturaercs pacxox kokca ~440+453 kr/t yyryna, pacxon
ycioBHOTO ToTUHBa ~568+581 kr/T uyryHa npu crenenu ucrons3oBanus CO 43
u 41% cooTBETCTBEHHO.

* [Tpu npoussoautensHoctu ~4000 T/cyTku u BryBanuu [1YT B KomiuecTBe
18,5 t/u wnu ~120 kr/t 4yyryHa, paboTe ¢ MUHHUMAJIBHOU JOJICH OKAThIIIEH,
pacxozie ayThs ~3950+4050/3600+3700 uM3/MUH ¥ costepkaHnuK KUCIOPOaA B
Hem ~21,2/25% pocruraercst pacxon kokca ~441+455 kr/t uyryHa, pacxon
ycaoBHoro toruea ~570+583 kr/t uyryHa npu crenenu ucnons3zoBanus CO 43
1 41% coOTBETCTBEHHO.

* [Tpu npomsBoautenprocTr ~3700 T/cyTku u BryBanuu [1YT B KOHUECTBE
28 1/a wim ~180 kr/T uyyryHa, paboTe ¢ MaKCHMAIBHOW MOJIEH OKATBIIICH,
pacxozme myTha ~3650+3100 HM®/MMH M cofepaHMH KHMCJIOPOZA B HEM
~21,2+25% nocruraercst pacxoa Kokca ~382 Kr/T 4yryHa, pacxoj| yCIOBHOTO
torutiBa ~578 kr/t uyryHa npu crenenu ucmnoib3oanus CO 43%.

* [Ipu npoussoautensHoctr ~4000 1/cyTku u BryBanuu [1YT B komiuecTBe
28 1/ wnm ~168 kr/T uyryHa, pabore ¢ MaKCHMAalbHOM JOJICH OKATHIIICH,
pacxozmie myThs ~3950+3350 HMP/MMH M comepaHMM KHCIOpOJa B HEM
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~21,2+25% mocturaercst pacxoa Kokca ~395 Kr/T 4yryHa, pacxoi yCIOBHOTO
TorutiBa ~577 Kr/T uyryHa npu crenenn ucronp3oanus CO 43%.

* [Tpu npomssoautenprocTr ~3700 T/cyTku u BryBanuu [1YT B KoHIeCcTBE
18,5 1/u mnm ~120 xr/t yyryHa, pabore ¢ MaKCMMAJIbHON JOJIE€H OKATBIIIEH,
pacxozme ayThs ~3600+-3250 HM®/MHMH M comepKaHMM KHCJIOpOJa B HEM
~21,2+23,5% nocrturaercst pacxox kokca ~438 kr/T 4yryHa, pacxoj yCJIOBHOTO
TortiBa ~566 Kr/T uyryHa npu crenenu ucnoib3oBanus CO 43%.

* [Ipu npoussoautensHoctu ~4000 T/cyTku u BryBanuu [1YT B KomiuecTBe
20 1/a wnmn ~120 kr/t uyryHa, pabore ¢ MaKCHMAalbHOM JOJICH OKATHIIICH,
pacxome nytbs ~3900+3500 HMS/MUH © CONICpKAHUM KHUCIIOpOJa B HEM
~21,2+23,5% nocruraercst pacxoa kokca ~439 kr/tT 4yryHa, pacxoj yCIOBHOTO
ToriBa ~568 Kkr/tT uyryHa npu creneHu ucnoibzoanus CO 43%.

Hcnonp3oBaHHe TOJHOTO JHEPreTHYECKOro OallaHca, COCTOAIIEro H3
OJTHOBPEMEHHOTO PACCMOTPEHHs OOBEKTa HCCIIENOBAHUS KaK COBOKYIIHOCTH
MaTepHaIbHOTO, YHEPIeTHYECKOT0 M DKCEPreTHYECKOro OaaHCoB, ITO3BOJISET
YTOYHHUTh 3aKOHOMEPHOCTH, OOOCHOBaTh  IEJIECOO0OpPA3HOCTh U JaTh
KOJIMYECTBEHHYIO  OLEHKY, YriyOuTh aHaiu3  3HeprodddexTuBHOCTH,
9KOJIOTMYECKUX M HHBIX POOJIEM METAILTYPIUYECKUX TPOU3BOACTB, PACIIUPUTH
KOJIMYECTBO ITyTEH IPON3BOJICTBA METAJLIA: OT arperaToB eMHUYHON MOITHOCTH
JI0 pallMoOHANN3alMU SHeprodanaHca S5KOHOMUKHU OTPACIIH B LIEJIOM.

BruiBoabl. Pa3paborka coBpeMeHHOTro NpoQuist, KOHCTPYKIUH CHCTEMBI
oxnaxaenus u ¢pyreposk, cpeacts ACY TII npu peKOHCTPYKIINH TOMEHHBIX
TIeueil ABIseTCs] aKTyaJIbHOH 3a/1aueil, peleHne KOTOPOoil 03BOJIUT YBEITMYUTh
pecypc pabOThI IEUH H YIYULIHTh €€ TEXHUKO-IKOHOMUYECKHE MOKA3aTeNH IPH
BIYBaHHHU B TOPH IBUICYTOIBEHOTO TOILIHBA.

B nacrosmee Bpems B YkpauHe u Poccun COBpeMEHHBIE KOHCTPYKLMH
JOMeHHO# neun 1yt paboTsl ¢ [IYT peanusyrorcs o ABYM HalpaBICHUSAM:

1. Co3nanue KOHCTPYKIMU MEYH MO «KIOY» 3apyOeKHbIMUA (pUpMaMH,
Hanpumep, mpoektsl Danieli Corus peanuzosansr Ha JIIT Nel TTAO «AMK»
IMAO «AMKP» u IIT Ne4 OAO «Cesepcranb», Paul Wurth — ma JITT Ne 6 u Ne7
ITAO «HJIMK>».

2. MopnepHu3anys KOHCTPYKLUMHM II€YH C W3MEHEHHEM OTIENbHBIX e
9JIEMEHTOB HJIM ITOJHBIM M3MEHEHHUEM KOHCTPYKIHMHU NeYH CHJIaMH KOMOWHATa
WJIN XOJIIVHTA, OTIMPAsICh HAa CBO U IEpPEI0BON MUPOBOM OIIBIT, C IIPHUBJICYEHHEM
HayYHO-TEXHUYECKUX CIICIMAINCTOB U OpraHU3anunii.
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I[lo Hamemy MHEHHIO, BTOpOE HAMpaBleHHE SIBISETCS  Ooliee
palMOHANBHBIM, T.K. CIIOCOOCTBYeT PAa3BUTHIO TEOPHH U  IMPAKTHKH
KOHCTPYHMPOBAHUS TIeYell NPUMEHHUTENBHO K YCIOBUSIM YKPaWHbI, YMEHbBIIACT
3aTpaThl Ha PEKOHCTPYKIMIO TeUeii W IMO3BOJISACT BHIOPATh ONTHMAIBHOE
COOTHOIIICHHE MEXIy CTOMMOCTBIO PEKOHCTPYKIIMM U JJIMTEIBHOCTBHIO
KaMIIaHUW JTOMCHHOM ICYH.

Baxneiimieii cocTaBistomiei 3pQeKTHBHOM U 0€30MaCHOM KaMITAHUH MTCYH
SIBIISICTCS OCHAIIICHUE €€ COBPECMCHHBIMH aBTOMATH3UPOBAHHBIMU CHUCTEMaMHU
MOHHMTOPHUHTA COCTOSHHUSI PO IS

1. OcBoenue paboTsl OMEHHO# neun moje3nsiM oobemom 3000 M3 ¢ npuMeHeHHeEM
nbuteyronbaoro toruea / B. M. Bonbmiakos, A. JI. Yaiika, B. B. Jlebens u ap. //
Mertanyprudeckas 1 TOPHOPYIHAS NPOMBIIUICHHOCTE. — 2012, — Ne 4. — C.36-40.

2.  OmbIT ¥ NepCHeKTHBEI IPUMEHEHNUS IBUICYTOIBHOTO TOILIMBA HA IOMEHHBIX IeYax
Vxpaunst / B. U. Bosbiiakos, A. JI. Yaiika, B. B. JIe6Genp u ap. // Merasmn u nutbe
VYkpaunsl. — 2013. — Ne 10. — C.5-10.

3. TemnoBas paboTa ¥ NMEPCHEKTHBHbIE KOHCTPYKLUUH IIAXThl ¥ METAUIOIPHEMHHUKA
JIOMEHHO# Me4H MPU MPUMEHEHHH MbUICYTrobHOro Tormea / B. Y. Bonbuiakos, A.
B. Bbopomynun, A. JI. Yaiika u ap. // Meramtypruyeckas ¥ TOPHOPYAHAs
MpOMBIIUIeHHOCTD. — 2014, — Ne 3. — ¢. 106-110.

4. Anamms sueproddexruBHoctd npuMenenus [IYT B 1OMEHHOM IPOHM3BOJCTBE C
HCIIOJIb30BAHMEM 3KCepreTuueckoro merona ucciemosanus / A.Jl. Yaiika, B. U.
Bonpmakos, A.A. Coxanxuii, A. A. Mockamuna, B.JO. Iocrak [/
OyHnaMeHTanbHbIe M NPUKIIAIHbIE NPOOJIeMbl uepHOi Metamwtypruu. — 2014, —
Beim. 28. — C. 32 — 46.

5. BiusHne TEXHOJOTMM NPHMEHEHHS MBUICYTONBHOTO TOIUIMBA HAa MOKA3aTeNn
TEIIOBOM paboThl JOMEHHOM neuH, mose3usiM o6bemom 3000 M3 / B.W. BonbIiakos,
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Cmamusi nocmynuna 6 pedakyuio coopnuxa 19.04.2017
U NPOULILA BHYMPEHHEee U GHeULHee PEYEH3UPOBAHUe

O.1.Y9aiixka, O.A.Coxauvkuii, b.B.Kopninos, A.0.Mockanina, B.JO.Illocmak,
P.B.Asoces, O.I1. @omenko, I1. B.Kapnayxoe

JociifzkeHHs i aHATI3 NPOEKTIB KOHCTPYKUiil npodiio i NOKa3HUKIB J0MEHHOT
IUIABKH IIPM Nepexoli A0 TeXHOJOrii po0oTH 3 BUKOPHUCTAHHAM NHJIOBYIJILHOIO
NaJMBa B yMOBax YKpaiHu

HaBeneno pesynpratu aHamily NpOEKTiB MPOQiLII0 IOMEHHOI Iedi KOPHUCHUM
06'emom 61u3pKk0 2000 M3 3 pi3HOI KOHCTPYKLI€IO CHCTEMM OXOIOKEHHS, MaTepiais
Ta TOBIIMHMA (YTEPOBKHM NP BAyBaHHI B 1 ropH mwioByrimpHoro manusa (IIBIT).
BukonaHO po3paxyHKH pO3NOALTYy TEIUIOBHX HAaBaHTAXEHb 1 TEMIEpaTypd poOouoi
MIOBEPXHi CTIHKH II0 BUCOTI LIAXTH IPH 3MiHI TOBIIUHU (YTEPOBKH, BUCOTH yCTAHOBKU
MIiHUX 1 YaBYHHHX XOJOJMJIbHHKIB, KOMOIHAIIi OXOJNOKCHHS MIAXTH CHCTEMOO
sumnapHoro oxonokeHHs (CBO) Ta «xonoaHO0» XiMiYHO 04HIIeHO Bogok0. HaBeneHo
OOIpYHTYBaHHS KOHCTPYKLIH HpOQiI0 3 BHUKOPUCTAHHSAM IIOBHOTO EHEPTETHYHOTO
0anaHCy, BU3HAYCHO MPOTHO3HI TEXHOJIOT1YHI MapaMeTpH poOOTH Iedi Py Nepexoi Ha
po6oty 3 BayBanHsaM [1BII B ymoBax Ykpainu..

KiouoBi cioBa: noMeHHa miy, mpo¢iib, NUIOBYTrijibHe NAJMBO, TeIUIOBi
HABAHTAKeHHs, TeMIlepaTypa, NOBHUM eHepreTHYHMIi 6anaHc

A.L.Chaika, V.V.Lebed, A.A.Sokhatsky, B.V.Kornilov, A.A.Moskalina,
V.Yu.Shostak, R.V.Avdeev, A.P.Fomenko, P.V.Karnaukhov

Research and analysis on the projects of blast furnace profile designs and
parameters of blast furnace smelts under ukrainian conditions of work with
pulverized coal fuel

The research results reported in this article are in the form of the analysis made on
the profiles of blast furnace useful volumes of 2000 mé. The calculations of the heat duty
distributions and temperatures of the wall working surfaces are performed with respect to
the changes in the wall lining thickness per the furnace shaft, the installation height of
copper and cast iron coolers, combinations of the shaft cooling modes with evaporative
cooling systems and ‘cold’ chemically purified water. The control on the furnace profile
design is given and based on the overall energy balance, forecasted production parameters
of the blast furnace drive are determined when the production mode is substituted by the
one with pulverized coal. The study has been carried out for the specific character of the
work under conditions of Ukraine.

Keywords: blast furnace, profile, pulverized coal, thermal loads, temperature,
total energy balance
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