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HJIT IO OL[EHKE KJIMMATHUYECKOI HEUTPAJIBHOCTU
JJOMEHHOT'O TTPOLIECCA

B nacmoswee epems 6 P® npakxmuuecku Kaxcowlii agmop nojib3yemcs ceoel
MEMOOUKOU OnpeoeneHuss IHeP20eMKOCIU U DHEP20IKON020éMKocmuU. B pabome
npuseoden npumep peuleHus 3a0a4 GblAGIeHUs HAUTYYUel OOCMYNHOU MexXHOI02Uuu
(H/[T) no eounoii memoouke Oas onpedenenusi 6 PD snepeosxonocoémxocmu
npou3eo0Cmea MemauilonpooOyKyuu 6e3 yuyema 3IHEPeOEMKOCIU Hello8eHecKO20
mpyoa, Hnoka, OMHOCUMEIbHO, He O00CMOBEpHO onpedenseMmou. B cmamuve
npeonazaemcs oyenusamo HJ[T no 3nauenusm cnedyrowux mexHoiocudecKux 4ucei:
MONUBHO20, IKOJO2UUECKO20, aAMOPMU3AYUOHHO20, NAPHUKOBO20 U UX CYMM.
Texnonocuyeckue wucia umerOm CKEO3HOU Xapaxmep — om 000blYU Cbipbsl 00
nonyyenusi 2omosou npooykyuu. HJ/[T 6 oOamnom ciuyuae Xxapakmepuszyomcs
HaumeHbulel CYyMMOU 8CeX MeXHO0SUYECKUX YUCE]L.

KitoueBsie ciioBa: kiumamuueckas HeumpaibHOCMb, HAULYyYuUe OOCHYnHble
MEXHON02UU; Memallypesuieckue mexHoI02UU; 6peoHble BblOPOChl;, 6blOPOCH
NApPHUKOBBIX GEU4ECMS.

Yu. D. Melchakova®, A. V. Lapteva®, Yu. N. Chesnokov’,
Ya. M. Shchelokov', V. G. Lisienko®
'Ural Federal University, “Ural State Economic University, Ekaterinburg

BAT ACCORDING TO CLIMATIC NEUTRALITY
OF BLAST-FURNACE PROCESS

Now in the Russian Federation practically each author uses exclusive
technique of definition, both power consumption, and power ecological capacity.
Here the example of the solution of problems of identification of the best available
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technology (BAT) for uniform technique for definition in the Russian Federation of
power ecological capacity of production of steel products without power
consumption of human work, yet authentically not defined is given. In article it is
offered to estimate BAT for values of the following technological numbers: fuel,
ecological, depreciation, greenhouse and their sums. Technological numbers have
through character — from extraction of raw materials before receiving finished
goods. BAT are characterized by the smallest sum of all technological numbers.

Keywords: climatic neutrality, the best available technologies, metallurgical
technologies, harmful emissions, emissions of greenhouse substances.

Beeoenue. Knumatnueckass HEUTPpaIbHOCTh — MHOTJIAa €€ Ha3bIBAIOT
«YTJIEPOJHBIM HEUTPAIUTET», HYJEBOW YHUCTBHIM IMOKA3aTENIb MW YHACTHIN
HOJb — SBJSIETCSI HUYEM HHBIM, KaK BOCCTAaHOBJEHHEM OanaHca Ha
TJIaHeTe, ¢ TOUYKHU 3peHuUsl BEIOPOCOB, cOpocoB u T. 1. [1]. 3aeck nmpuBeaeH
MpUMEp PEIICHUs 3a7a4 BBISBICHUS HAWIy4IIed JOCTYIMHON TEXHOJOTHH
(HAT) 1o €IMHOW  METOAWMKE 1  omnpeneneHus B PO
AHEPrOIKOJIOTOEMKOCTH MPOU3BOJICTBA METALIONPOAYKIIUM, HO 0€3 ydeTa
HSHEProOEMKOCTH YEJIOBEUYECKOTO TPYJa, T. K. €CTb MHEHMS, YTO MOKAa ATOT
MOKa3aTellb HE JOCTATOYHO JTOCTOBEPHO OMPEAEIISIETCS.

Ocnosnas yacms. 3ajada peImIacTCs Ha OCHOBE CYIIECTBYIOLIEH
METOJMKH CKBO3HOI'O »HEprol’kojorundeckoro anaimmza (CODA). Kak u
OpU ONPEAEIECHUN SHEPrOEMKOCTU MPOAYKIMH [1—4], Tak U onpeneneHnn
AMUCCUU BPEAHBIX BBHIOPOCOB MPHUMEHEH CKBO3HOW MOJXOJ K OIICHKE
yACIBHBIX BHIOPOCOB MAPHUKOBBIX T'a30B, YIIEPO OT KOTOPHIX BhIpAXKAETCs
B DHEPreTUYECKUX EJIUHHIAX. JTO JAaeT BO3MOXHOCTh COINOCTAaBIATH
paHee OMNpENENICHHYI0 SHEPro€MKOCTh NPOAYKIUU PACCMATPUBAEMBIX
MPOU3BOACTB C Yy4eToM yiiepOa OT BBIOPOCOB TMAPHHUKOBBIX Ta30B.
CKBO3HOM aHaJU3 O3HAYAET, YTO BCE €r0 MapaMeTphbl ONPECIISIIOTCS C
MOMEHTa J0OBIYH U TPAHCTIOPTUPOBKU PECYPCOB.

Metonuka  SHEPreTHYECKOrO  aHajgu3a  ObUla  CYIIECTBEHHO
YCOBEPIIICHCTBOBAHA U JIOMOJHEHA METOJUKON 3KOJOTHMYECKOr0 aHAIN3a,
YTO W COCTaBUWJIO SIIPO, TaK Ha3bIBaeMOro, mHrerpupoBanHoro CO2A. B
CODA BemeHbl TMOHATHA: IIOKa3aTellb CKBO3HOTO 3HEPreTUYECKOTO
aHaim3a (COA) — TTY [3], TEXHOJOTMYECKOE 3KOJOTHYECKOE YHUCIIO
(T2OY) [5], TexHosmormueckoe amoptu3zanmonHoe uwuciao (TAY) [5],
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TexHojorndeckoe nmapuukoBoe unciio (TIY) [5] u ux komOuHaIuy.

TTHY — paBHBIM CyMMapHbIM pacxoJaM BCEX BHUJIOB JHEPIrUU B
JAHHOM ¥ BO BCEX IMPEIIECTBYIOIINX MPOU3BOACTBAX TEXHOJIOTMYECKUX
MPOIECCOB, TMEPECUUTAHHBIX Ha HEOOXOIUMOE JUIsi HX TMOJYYCHHS
MEepBUYHOE TOIUIMBO, 3a BblueTOM TTY, oOpasyemblx BTOPUYHBIMU
sHepretudeckumu pecypcamu (BOP). Meroauka wucnosb3zoBanus TTY
IpOLIECCa TO3BOJSET CPABHHUBATH YJEJIbHBIE JHEPrOEMKOCTH OTAECIBHBIX
BUJIOB MPOJAYKUMH TO PA3JIUYHBIM OTPACISIM  MOPOMBIIIIEHHOCTH,
ONPENECIATh OCHOBHBIE MCTOYHHKH MOTEPh HSHEPTUM, HAIPABJICHUS €€
SKOHOMUH, OOBEKTUBHBIE PE3YJIbTaThl SHEProcOEPEraroImnuX MEPONPUITHI
B OTHENIBHBIX TEXHOJOrMYeCKHX mpoueccax. CTpyKTypupoBaHHas
metoauka COA paccmarpuBaet cienyromuit coctaB TTY [3, 4]:

TTY = 91 + 92 + 93 — 94, (1)

rae D1 — PHEprus UCKOMAeMOro TOIUIMBA, KT y. T./€ll. IPOIYyKIMH (IIPOJ.),
C y4YeTOM 3arpaT Ha €ro Ja00b4y, NOATOTOBKY WIH OOOralleHue,
TPAHCIIOPTUPOBKY M JAp.; D — TMPOU3BOJHAS DHEPIUs, HAIPUMED,
AIEKTPOIHEPIus, nap, KOMIPECCOPHBIM BO31YyX, KMCIOPOA U T. IL; D3 —
CKpBITasi SHEPrusi B UCXOAHBIX MaTepHanax, 000pyJ0BaHUU, KATUTAIbHBIX
COOPYXEHHSIX JAHHOIO MPOIIECCA, a TAKKE B ONEPALHIX IO NOAACPKAHUIO
o0opy1oBaHUs B pabOTOCIIOCOOHOM COCTOSIHUM, HAIIPUMEP, PEMOHTHI U T.
1.; D4 — oTpuLarenbHas s3Heprust BOP (KOkCOBbI, TOMEHHBIH a3 U T. I1.).

[Tapamerp TAY npu pacuerax TTY yuureiBaeT 3arparsl Ha
aMopTH3alni0 OOOpYIOBAaHMS, MPEACTABICHHBIE B JHEPreTHUYECKUX
€IUHNLIAX, HW3PACXOJOBAHHBIX B IpEAbIAYIIMX mporeccax — 3. Ilo
onpeaeneHuto, TAYU — 310 KoJM4ecTBO 3HEPrUuU (KI' YCIOBHOTO TOILUIHBA,
Kl y. T., I'JI5K), 5KBUBAJICHTHON BEJIMYMHE aMOPTU3ALMOHHBIX OTYMCICHUN
(AO) Ha eauHMUIY BBIMYCKAEMOW MNPOAYKIMU M UCIOJIb3YEMOM MpH
ONpENIETICHUN BEIUYUHBI D3 I yyeTa CTENEHU HM3HOca 000pyAOBaHUS B
KQKJIOM TEXHOJIOTUYECKOM IEpeee.

3nauenue TAY paccuntsiBaercs o popmyie
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A Qi
= o 2)

Ip.T. HY.T

rae A — senndnHa AO B feHexxHoM dkBuBanente, $ CIIA/exn. npon., Cyp
— 1eHa mnpupogHoro rasa; $ CILIA/M°. Benuuuna Cupr IpUHATA PABHOM
0,55 $ CIIA/M®; Qo = 35,8 MJIk/M®, QPyyr =29,33 MJI/kr y. T. C
y4eToM duciaeHHbIX 3HaueHn TAY = 2,231-4 xr y. T./ea. mpo.

B C25A BBeaeno npeacrasienue o TOU. TOY onpenensiercs Kak:

Coo. Quips
Taq:mn'KBC):Z(Mk-Ak)C“ . Pp (3)
k np.r QH.y.T’
rone my, — YACIbHAsA TIPUBCACHHAA MacCCa BPCIHBLIX BBI6pOCOB (T y.

BBIOp./en. mpoa.) [3]; K,, — YCIOBHBIA MOKa3zaTeldb, XapaKTePU3YIOIIUI
CTEIIEHb KOMIICHCAIIMH YKOJIOTMYECKOro yiepoa B KT y. T./T y. BBIOp.; My —
(akTUUecKas yIeibHas Macca BPEIHBIX BBIOPOCOB K-ro 3arps3HSrOIIEro
BEIIeCTBa, T BBIOp./el. mpoid. mius i-ro mepeaena; Ag — KO3POHUITUCHT
arpecCUBHOCTH K-TO 3arps3HSIONIETO BEHIECTBA, T Y. BBIOP./T BBIOD.; C,p —
maTa  NPUPOJIOIOIL30BATENISI 32  CBEPXJIMMUTHOE  3arpsS3HCHHE
okpyxaromieii cpenbl, $ CIIIA/T y. BeiOp. Benuunna C,, npuHSITa paBHOM
0,045 $ CIIIA/t y. BeIOp. B pesynbrate eaunmma usmeperus TOU — kr .
T./€d. IpoJ.

TIIY onpenenseTcs KOIWYECTBOM KI Y. T., HEOOXOJIUMOIO JJIs
MOTallleHUsT CTOMMOCTH HSKOHOMHYECKOTO yiiepda OT  BBIOPOCOB
NapHUKOBBIX Ta30B Ha EIWHMIY BBITyCKaeMoW mnpoxaykiuu. Ilapamerp
TIIY onpenensercs Kak

Cn.r. Qg-ﬂp-r N ILT.
Hp.F. QH’Y'T k:].

T f; =
rae M — dakTuueckas ynenpHas Macca BEIOPOCOB MAPHUKOBBIX Ta30B, T
BBIOp./eA. mpoxa. mas i-ro mepenena; N — KOJUYECTBO YUHUTBIBACMBIX
MapHUKOBBIX Ta30B (371e€Ch YYUTHIBACTCS HOMHUCCHUS TOJBKO JUOKCHAA
yraepoga, T. €. N = 1), C,,. — miara 3a 3MHCCHIO HapHHUKOBBIX Ia30B
IIPUPOJIOIIOIL30BATES 3a 3arpsI3HEHUE OKpY KaloIel cpeabl BHIOpocaMu B
aTMocdepy HapHUKOBBIX Ta30B, MpuHATO 3HaueHue 0,045 $ CIIIA/T n. r. B
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pesyabTate pazmepHocts TIIH — kry. T./ea. npoa. C yyeToM YHCIEHHBIX
sHauenuit K,; = 0,101 xr y. T./T 1. T.

Bce 3Ti ynciia UMEIOT 3HEPreTUYECKY0 pa3MEPHOCTh: T YCIOBHOIO
TOIJIMBA / €IUHUILY TPOAYKIMH, YTO TMO3BOJAET UX CKJIAJIbIBaTh.
TonnMBHOE TEXHOJOTMYECKOE YMCIO XapaKTEPU3yeT HHEPrOEMKOCTh
MPOAYKIMHU. TEXHOJIOTHYECKOE 3KOJOTMYECKOE YHUCIO NEPEBOAUT IJIATY
MPEANPUATHS 34 3arpA3HEHUE OKPYKAKOUIEW CpPENbl B JIHEPreTUYECKUE
€IMHUIBI. TEeXHOJIOTUYECKOE AaMOPTU3ALMOHHOE YHCIO MEPEBOJUT
aMOPTHU3AIMOHHbIC OTUYUCICHUS W3 PYOJie B SHEPreTUUECKUE €IMHUIIBIL.
TexHOMornyeckoe NapHUKOBOE YHCJIO MEPEBOAUT IJIATY OPEANPHUITUS 3a
BBIOPOCHI ~ MApHUKOBBIX  Ta30B B JHEPreTUYECKUE  EIUHUIIBL.
TexHoNMOornYecKkn TOIIIMBHO-3KOI0rnuecKko-napHukoBoro uncia (TTIIY)
MPEJICTABISIET OUEHKY KIMMATUYECKON HEUTPAIBHOCTH NPOU3BOACTBA
MPOYKIIMUA YEPHON METAJTypIUH:

TTOIIY = TTYy + TOY + TIIY = ZW¥;- TTY; + TAY + TOU + TIIY, (5)

rne TTYUy — cymmapnoe TTU. TTOIY omnpenenser CKBO3HYIO
DHEPrO3KOJIOTHYECKYK) W MAapHUKOBYK) XapaKTEPUCTUKY mpouecca. Uem
Menble 3HadeHue TTOIIY y nporecca, TeM MEHBIIIE €0 YHEPTOEMKOCTh U
MEHBIIINHN yIiepd OH HAHOCUT OKpy:karoiieit cpeae. [lo atomy mapamerpy
neaecooopasno BeiOupars HIT s BHEApEeHUSI.

Bwvigoowr. Tlpennioxen kputepuit mist Beibopa HT (5) B Buze
€IUHOM METOAMKUA II0 ompeneciaeHuto B P®D 3HEProskoaoroEMKOCTU
MMPOM3BOJICTBA METALIONPOIYKIHU. DTAa METOAUKA MMO3BOJISIET MPOBEACHUE
CKBO3HBIX CYMMAapHBIX PAacCU€TOB PECYPCOEMKOCTH TEXHOJOTMYECKOTO
IpPOAYKTa B 3aBUCUMOCTH OT IMOCTABJICHHOMW 3aJ1a4H:

— B BuUJE sHeproéMkoctH (1),
— B BHIE  IIOKasareiasd  KIMMATUYECKOW  HEUTPAIBbHOCTHU
MPOU3BOJICTBA METAIIONPOAYKIUH (5).

CunTaeM BO3MOKHBIM HCHOJIb30BAHUE JTAHHOTO METOJA JJISl JPYTUX

BHUJIOB SHEPTrOEMKHUX ITPOU3BOICTB.
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