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KOMIIJIEKCHUIN TEXHIKO-EKOHOMIUHUI AHAJII3 BIVZIUBY
KOHCTPYKUII BEPXHIX ITPOJAYBAJIbHUX MMPUCTPOIB HA OCHOBHI
ITIOKA3HHWKNU BUPOBHUILITBA CTAJII B KUCHEBNX KOHBEPTEPAX

AHomauis. Y cmammi HaeedeHO pe3ynbmamu po3paxyHKO80-AHATIMUUHOI OYIHKU 8NaU8Y
KOHCMPYKUii 8epxHb020 NPOO0y8aAIbHO20 NPUCMPOI HA OCHOBHI MeEXHIKO-eKOHOMIUHI NOKA3HUKU
npoyecy 8uniasku cmani 8 KUCHegux KoHeepmepax 3 JOHHOW0 nodaueio HelimpanvHo20 2a3y.
IIposederHs KOMNIEKCHOT eKOHOMIUHOI OUiHKU 0A3y8an0cs HA CYMYBAHHI 8i0XUNEHHS 8IOHOCHUX
eumpam 6upoOHUYmMea, ui0 noe’s3aHi 3 3abe3neueHHsAM BUNIABKU 3a]i308Yy2/1eYe6020
Hanienpodykmy (8apmicmes OCHOBHUX WUXMOBUX Mamepianig), 06e3 epaxysaHHs eapmocmi
MoOdepHizayii 0CHOBHO20 MEXHOJI02IYH020 YCMAMKye8aHHsA. 3a pe3yibmamamu NnposedeHux
docnidxncerv 8CMAHOBJIEHO, WO NPU BUKOPUCMAHHI KAACUUHOT KOHCMPYKYIi 8epxHb0i KUCHe8oi
GypmMu HUMCHA Menoma 320psHHI KOHBepmepHoz20 2a3y ckaadae 10 MIx/m3. Y nopisHaHHI 3
KAACUYHOI0 KOHCMPYKUi€lo 080spycHd, 080KOHMYpHA ma mpusipycHa @ypmu 3abesneuyroms
3HUMCEHHS] HUMUOI Meniomu 320psHHA KOH8epmepHozo 2a3y Ha 8,5, 4,4 ma 27,1 % 8ioH.
8ionoeioHo. IIpu KomheHcauii 3HUMNCEHHS Mmenaiomu 320psHHA OUMOBUX 2a3i6 34 PAXYHOK
BUKOPUCMAHHS NPUPOOHO020 2A3y mMa 8PAXY8aHHS YCiX OCHOBHUX napamempieé mexHon02iuH020
npoyecy suniaeku cmani ekoHomia cknadae 3,23 $ CIIA / m cmani 0as deokoHmypHoi, 6,81 $
CIIA / m cmani — dns deoxapycHoi ma 11,61 $ CILLIA / m cmani — 0211 MpbOXAPYCHOI KOHCMPYKUYIi
GypM y NOpieHAHHI 3 BUKOPUCMAHHAM KAACUYHOT KOHCMPYKUII.

Knrouosi cnoea: exoHomiuHa OuiHKA, KOHCMPYKUiA 8epxHb0i hpodysanvHOi (ypmu, mexHiko-
eKOHOMIYHI NOKA3HUKU, KUCHesUll KoHeepmep, 8MOPUHHULL eHepzemuyHuiil pecypc.

Annotation. The article presents the results of the analytical estimation of the impact of the
design of the top blowing devices on the main technical and economic indicators of the
steelmaking process in oxygen converters with bottom blowing with neutral gas. A comprehensive
economic assessment was based on summing up the deviation of relative production costs for
crude steel melting (the cost of basic charge materials), without taking into account the cost of
upgrading the main process equipment. According to the results of the carried out research, it has
been determined that application of the classical design of the oxygen lance, the net calorific value
of the converter gas is 10 MJ/m?. In comparison with the classical design, the two-tier, two-circuit
and three-tier lances ensure a reduction in the net calorific value of the converter gas by 8.5, 4.4
and 27.1% rel. respectively. When compensating for reducing the net calorific value of exhaust
gases with natural gas and taking into account all the main parameters of the steelmaking
process, the savings amount to $ 3.23 / ton of steel for two-circuit, $ 6.81 / ton of steel for two-
circuit and 11.61 $ / ton steel — for the three-tier lances, compared with the use of the classical
design.

Keywords: economic assessment, design of the top blowing lance, technical and economic
indicators, oxygen converter, secondary energy resource.

© Momuanos JI.C., YepusateBuu A.T., Bakynbuyk B.B., Uybina O.A., 2019

62 ISSN 1991-7848



“Cyuacni npo6iemu meranyprii”, N2 22 — 2019

Beryn

B cydacHMx ymMoBax MeTajypriiiHi MiJIpMeEMCTBA € OIHI€I0 3 HAMOI/IbIII eHepro-
Ta pPecypCOBUTPATHUX JIAHOK BMPOOHUYO-TIPOMMCIOBOTO KOMILIEKCY. 3BaXKalouM Ha
Ile B yMOBax Oi/JIBIIOCTI MeTanypriiHMX IiAIPUEMCTB  BIIPOBAIKYIOTHCS
TeXHOJIOTiIUHi, OpraHisalifiHi Ta KOMIUIEKCHI 3axoau 1oao e(peKTUBHOI
peLupKyJsLii BTOPMHHUX eHepreTuuHux pecypciB (BEP) B pamkax BMpPOOHMYOTO
uuKiay [1]. 3OiMiCHIOETbCS PEKOHCTPYKIiS TPakTiB Tra30BiABeAeHHS KUCHEBUX
KOHBepTepiB 3 IepexoJoM Ha poOOTy 3a CUCTEMOIO «0Oe3 HOoIMalfoBaHHS», IO
JI03BOJIIE 30MpaTV KOHBEPTEPHUII ras, sSKuii MictuTh He MeHie 30% CO B
rasroJibJepu ¥ MpoBOAUTHU Or0 MiATrOTOBKY [0 MOAAJIbIIOTO BUKOPUCTAHHS B SKOCTI
najauBa. BUxoastum i3 3aKOpIOHHOTO JOCBiAy BUPOOHMIITBA CTasli [2], Bimomo 110 mpu
OTpMMaHHi 1 MJIH. T piJiKOi cTaji yTBOPHOETbCS 6/113bK0 80 MJIH. M> KOHBEpPTEPHOTO
rasy 3 TeIJIOTBOPHOIO 31aTHicTio 7,7-8,0 MIIk/m®. IIpu i10ro BUKOPUCTAHHI Y SKOCTi
ra3oIioIibHOro IajanBa, BiH MOXKe 3aMiHUTY 6JIM3bKO 16 MJTH. M3 IPUPOAHOTO rasy.

ITocTaHOBKa MeTH i 3aBIaHb JOCTiI’)KeHHS

[Mpouec gonanenHs CO go CO; B MOpPOXKHMHI KOHBEpPTEpPa 3 BMKOPUCTAHHSIM
IBOSIpDYCHOI GypMM € OJHMM 3 HaMKpalluxX CIIOCO0iB TMOJIMIIeHHSI TerIOBOTO
O6ajaHCy KOHBepTepHOi IIaBKM. Tak mpyM ii BMKOPMUCTAHHI BHAIOCS 30iMbIINTU
BUTpATy OpYXTYy Ha 7% i CKOPOTUTHU TPUBAJIICTh ITPOAYBKY Ha 22%, 3HU3UTU BUTPATY
BallHa, BaITHSAKY Ta IUIaBMKOBOro Immarty [3]. Pazom 3 Tum dyepe3 36i/blieHy
KoHLeHTpauito CO; B BiAIpalbOBaHMX ra3ax 3HMKYETbCS TEIUIOTBOPHA 3IaTHICTb
OCTAaHHbOTO, 10 HEOOXiTHO BPaxOBYBAaTU IIPU POOOTI KOHBePTEpPiB 3i 300pOM rasy B
rasroJibJiep Ta NoAajbIIO HiArOTOBKOIO 0 YTUJIi3allii.

Buxonsunm 3 Bullle BUKIAJEHUMX MaTepiajaiB € [OOLUJIbBHMM MpPOBEIdeHHS
€KOHOMIUHOI OLIHKM BIUIMBY Pi3HMX KOHCTPYKIIili KMCHEBMX (ypM i CIiocobiB
MIPOAYBKM KOHBEPTEPHOI BaHHM 3 [IOMAJIEHHSIM OMMOBUX Tra3iB Ha e(deKTUBHICTh
BUMPOOHMIITBA  3a/1i30BYIVIEI€EBOTO  HAMiBOPOAYKTY 3 ypaxyBaHHSIM CKJIamy
BiAIpaLbOBaHUX Ia3is, 110 MOCTYIIAIOTh B ra3rojibAep, 3 HACTYITHUM 3aCTOCYBaHHSIM
OCTaHHIX B fKOcTi mnanuBHoro BEP B ymoBax cydacHOro meTtanypriiiHOro

MiAIIpMUEMCTBA.

MeToauKa IIpoBeieHH TOCTIiIKeHb

O1rinka e@eKTMBHOCTI 3acTOCyBaHHS 0araTOsSIpyCHUX KUCHEBUX GypMm, IO
NO3BOJISIIOTh ~ MiJABUIIUTU  TEXHOJIOTIUHI i TEXHiIKO-€KOHOMiUHi TMOKa3HUKU
KOHBEPTEPHOI IJIaBKM B YMOBAX 3HMKEHHS TEIIOTBOPHOI 34aTHOCTI IMMOBMX ra3iB

npoBoamiaacd ajd YMOB BUIIVIABKM CTa/JIM B KOHBepTepax KOMOiHOBaHO1 IIPOOAYBKMU 3
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rojavero KMCHIO 3BepXy Ta HeTpaabHOTrOo rasy uepe3 nHuile. B skocti 6a30Boi Oyiia
MIpUIHSTA KIacUMYHA TEXHOJIOTiS BMUIUIABKM CTaji i3 3aCTOCYBaHHSM BePXHBOI
6araTocoIIOBOi KMCHEBOI pypMy 3BMUAIHOT KOHCTPYKIIii.

[lpoBeileHHS €KOHOMiUHOI OIlliHKM [4] 6asyBajiacsi Ha IIiICyMOBYBaHHi
BiIXMJIEHHSI BiTHOCHMX BWTpAT BUPOOHMIITBA, IOB'SI3aHMX i3 3abe3MeyeHHSIM
BUILJIABKYM 3a/1i30BYI/IELleBOTO HAIIBIPOAYKTY (BAapTiCTb OCHOBHMX IIMXTOBUX
MaTepiasiB), 6e3 ypaxyBaHHSI BapTOCTi MOZepHi3allii OCHOBHOIO TeXHOJIOTiYHOTO
obGagHaHHS Ta MOXe OyTU po3paxoBaHa BiJIIOBiIHO 10 BUpa3y:

AE = I](M** = M/*), $ CIIIA / T cTani (1)
me II - Bapricts mmxroBoro marepuainy, $ CIIA / 1 ($ CIIA / m%); M u M™ -
BUTpATa i-TO UIMXTOBOIO MaTepiay [Jid MOPiBHIIBHOIO CIIOCO0Y BUIJIAaBKM CTasi Ta
6a3zoBoro, T/ T cTaji (M®/ T cTasi).

OuiHKka BUTpAaT, MOB'SI3aHUX 31 3HWKEHHSM TEIUIOTBOPHOI 34aTHOCTI
KOHBEPTEPHOTO Tasy, IO YJOBIIOETHCS, 3AiMCHIOBAIACS LIISIXOM BU3HAYEHHS
KiJIbKOCTi 7006aBKM O HBOTO IPUPOJHOIO Tra3y, HeoOximHOi Ay 3abe3redyeHHS
TEIJIOTY 3TOpPaHHS KOHBEPTEPHOTO ra3y Ha piBHi 6a30BOi TeXHOJIOrii KOHBEPTEPHOL
riaBku. [Ipyu 1bOMY TeIUIOTa 3TOPSIHHSI ra30Mofi6HOro manaupa Oysa BU3HAuUeHA
BUXOISIUM 31 BMICTY MOHOOKCHUY BYIJIEI[}0, BOOHIO Ta iHIIMX TOPIOYMX CKIAAOBUX Y
BiZMoOBigHOCTI 10 BMpasy [5]:

Q; =108-H,+126,3-CO+358,2-CH, +560,5-C,H, +..., KILx/m?, (2)
ne H,, CO, CHi C;Hz ... - BMICT OKpemMMX ra3oBUX KOMIIOHEHTIB Yy CKJafi
ra3omnoaioHoro najusa, % 00’€MHMIA.

Po3paxyHOK BUTpaTy NpUPOLHOro rasy 37iliCHIOBaIM BiIMIOBIIHO A0 BUpa3y:

Q. -Q

<Hnop <Hb6a3

=————" M npupo. rasy/m> KoHBepTep. rasy, 3)

n.z. c
~Hn.c.

ne Q¢ Q. wu Q - HWKYA TeIUIOTa 3TOPSIHHS KOHBEPTEPHOro rasy mjis

<unop’ <Hba3 <Hn.c.
TEeXHOJIOTi1, 0 PO3I/IAAA€ThCs, 6a30BOi Ta IS IPUPOSHOIO rasy, KIK/m>.

BpaxoByiouu 0COOJMBOCTI BMIUIABKM CTaJyM B KUCHEBUX KOHBeEpTepax
HeoOXiHO Big3HAUMTM, 1[0 HA CKIAJ] BifiBeleHMX KOHBepTEepHMUX Ta3iB 3HAUHO
BIJIMBAE€ KOHCTPYKI[iSS OCHOBHUX AYTTEBUX MPUCTPOIB IJs BBEIEHHS KUCHIO B
posmuiaB [6]. Ha cyuyacHOMy eTarli PO3BUTKY KOHBEPTEPHOTO BMPOOHMUIITBA CTasi
HaMoOiMbIIOro MoNIMpeHHs HabyIu GypMu Oy BepXHbOi Moavi KMCHIO HACTYITHUX
KOHCTPYKIIili: KIacu4Ha, IBOKOHTYPHA, IBOSIPYCHA i TpusapycHa. Cxemu opraHisariii
KOMOiHOBaHOI TMPOAYBKM KOHBEPTEPHOI BaHHM 3 3aCTOCYBaHHSIM 3a3HaAUEHUX
KOHCTPYKIIili AYTTE€BUX NPUCTPOIB MpeACcTaBaeHi Ha puc. 1.
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PucyHnoxk 1 — Cxemy KOMOiHOBAHO1 TPOAYBKYM KOHBEPTEPHOI BAaHHM 3BYKOBUMMU i
MMOHAA3BYKOBMMM KMCHEBMMM CTPYMEHSIMM ITPU 3aCTOCYBaHHI PypM pi3HOI KOHCTPYKIIii:
a - KJ1acu4yHa; 6 - IBOSPYCHA; B - IBOKOHTYPHA; T - TPUSIPYCHA

Il ouiHKM edeKTMBHOCTI 3aCTOCYBaHHSI 3BMYAMHOI 1 6araTospycHUX
KMCHeBUX GypM B yMOBaxX KOMOIHOBaHOi MPOAYBKM KOHBepPTepHOi BaHHM (puc. 1)
Oy/I BUKOPUCTAHi TeXHOJIOTiYHiI MTOKa3HMKM TUIAaBOK (Tabi1. 1), mpoBegeHux Ha 160-T
KOHBepTepax [7] Ta BiZOMOCTI PO BapTiCTh OCHOBHUX LIMXTOBMX MaTepialiB, 110
BUKOPUCTOBYIOTbCS B KOHBEPTEPHiii miaBLi (puc. 2).

Tabaung 1
TexHoJIOTiYHi ITOKa3HUKM BUIIaBKM CTali B 160-T KOHBepTepax
KOMOiHOBaHOTO IyTTS (KMCEHb 3B€pPXY, HEMTpaabHMIA ra3 3HU3Y) i3
3aCTOCYBAHHSM KMCHeBUX GypM pi3HOI KOHCTPYKIII [7]
Ne | TTokasmuk KoncTpykiis pypmm
IBOKOHTYpPHA | JBOSIPYCHA | KJIaCMYHA | TpUSIpycHa™*
1. | Burpara yaByHY, KI/T 763,6 752,2 788,3 727,6
2. | Burpara 6pyxTy, KI/T 363,7 369,2 331,2 388,4
3. | Butpara BarHa, Kr/T 61,2 61,7 65,1 57,1
4. | Burpara CaF,, Kr/T 2,3 1,7 2,45 1,5
5. | ButpaTa aHTpauuTy, Kr/T 7,5 4.2 7,25 3,5
6. | Burpara KucHio, Mm%/t 49 49,5 57,15 49,8
7. | Buxig nmpupaTtHoro, % 88,7 89,5 89,3 89,6
9. | Burpara ¢yrepiBku, Kr/T 2,443 2,359 2,177 2,294
g, | KVIPKICTB  KOHBEPTEPHUX | ) oy 2,179 2,176 2,917
rasis*, m*/T

* - oLIiHOYHA BeJMYMHA BiANOBiAHO A0 [8];
** - IpOTHO3HI JaHi, o 6a3yITHCS HA pe3yabTaTax J1IabopaTOPHUX MOCITiIKeHb

PesynbTaTy OCaiIiKeHb

[Ipu 06pobLi maHMX IIpO CKAaA rasi, IO BiAXOASTh 3 KOHBepTepa, MIpu
KOMOiHOBaHi# mpomyBli [8] 3 ypaXyBaHHSIM OCOOGIMBOCTEN BILIMBY KOHCTPYKILiit
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KucHeBUX Gypm Ha cTymiHb ponamwoBaHHsa CO mo CO; [9-11] 6yna orpumana
iHpopmarllist 1Mpo ycepemHeHMIT CKIaJ, KOHBEPTEpPHMX rasiB, SIKi 30MparOTbCs B
rasroibaep B iHTepBati Big 20 mo 90 % vacy Bij MoyaTKy MpoayBKu (Tabi. 2).

Tabauig 2
VcepegHeHuit ckiaj, 3i6paHnx B Ta3rojibAep KOHBEPTEPHUX Ta3iB Mpu
KOMOiHOBaHi IMPOAYBIIi 3 ITOJaUYeI0 KMCHIO 3BepPXY uepe3 Pi3Hi KOHCTPYKIIii
dbypM Ta HETPaTBHOIO Ta3y Yyepe3 OHMUIIE KOHBepTepa

. BmicT cionyk, % 3a 06’emoM
Ne | K ’
OHCTPYKILisl Gypmn CcO CO, 0, N, H,

1. Knacuuna 57,25 38,35 0,85 2,95 0,60
2. 2-X sIpycHa 44 .90 49,86 1,70 2,95 0,60
3. 2-X KOHTYpHA 50,99 44,10 1,36 2,95 0,60
4, 3-X sipycHa 38,57 56,18 1,70 2,95 0,60
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Puceynoxk 2 — CepegHsi BapTiCTh IIMXTOBUX MaTepiaiB, 10 3aCTOCOBYBAINACS
B KOHBEPTEePHiii Iu1aBLi HAa YKPaiHChbKUX MianpuemMcrBax B 2014 p mis
LMKJTY BUPDOOHUIITBA CTaJIi, SIKMit Tepeioayae BUTUIaBKY YaByHY 0e3 BuKopucTaHHs [1BIT:
umdpyu Hag CTOBIISIMMU - I[iHA

Po3paxyHKOBiI 3HaUeHHSI HMKYOI TeIIOTU 3TOPSIHHS KOHBEPTEPHOTO rasy, 1o
BiIXOIMUTH 3 pOO6OYOro IMPOCTOPY KOHBEPTEPA IIPY 3aCTOCYBAHHI PiSHUX KOHCTPYKIIii
KUCHeBMUX QypM MpeacTaBieHi Ha puc. 3. BiAmoBimHO 10 maHMX, IpeICTaBIeHMX Ha
HbOMY HaWBUIIY TEIJIOTOI 3TOPSIHHS, Ha piBHi 7,3 MIIX/M®, Ma€e KOHBepTEpHMIA ras,
0 YTBOPUBCS IIPM 3aCTOCYBaHHI BepXHbOI MMPOMYyBaJbHOI GypMM KIaCUMUHOI
KOHCTpYKIlii. Ile MOB'si3aHO 3 HAaNOiNBIIIOW KOHIIEHTpAIli€l0 B IMMOBUX Ta3ax
MOHOOKCcUAy Byrento. [Ipu aHami3i BIUIMBY KOHCTPYKILii BEpXHiX TMPOAYBHUX
MPUCTPOIB BU3HAUEHO, WO 3 MiABUINEHHSIM CTyrneHs aonanoBaHHd CO mo CO;
MPONOPIIIIHO 3HMKYETbCSI HUXKYA TEMIoTa 3TOPSIHHS TasiB, 10 BigXoasaTb. TakUM
YHOM, B TIOPiBHSHHI 3 KJIaCMUHOI KOHCTPYKIIi€l0 BepXHbOI MPOAYyBaabHOI hypMu
IBOSIDYCHA, ABOKOHTYpPHA i TpMsIpyCcHa (QypMM [TO3BOJISIIOTH OOCSTTU 3HIVSKEHHS
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HMKYOI TEIJIOTU 3TOPAaHHSI KOHBEPTEPHOTO ra3y, Ipy BCiX BapiaHTaX KOHBEPTEPHOI
aBky, Ha 21,4; 10,8 i 32,3% BiZHOCHMX BiJIIOBiIHO.
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BapiasT ayTTeROro MPUCTPOLD, MO BHEOPHCTOBYETECA
714 TIoIAaYi KICHEO BiMToBinHo no Tabmam 2

PucyHok 3 — Hukya TenaoTa 3rOpsiHHS KOHBEPTEPHOTO rasy, 10 YTBOPIOETHCS MPU
BUPOOHMIITBI CTa/Ii B KOHBepTEpax 3 KOMOiHOBAHOIO MTPOIYBKOIO ITPU
3aCTOCYBaHHI Pi3HMX KOHCTPYKIIiit pypm:
unudpy HaZL CTOBILSIMM - YMCe/IbHe 3HaUeHHS HYDKUYOI TeIUIOTH 3ropaHHs, KIK/m®

JlJyis1 BCTAaHOBJIEHHST €(PEeKTMBHOCTI 3aCTOCYBAaHHS KOHBEPTEPHOTO rasy B SIKOCTi
BEP HeoOXimIHO IOPiBHSIHHSI HMKYOI TEIJIOTM JOTO 3TOPSHHS 3 AHAJIOTiYHMMMU
MMOKA3HMKAMM Ta30IOMiOHMX MajuB, IO 3aCTOCOBYIOTHCS. Ha cydacHomy erari
HalOiIBIIIOr0 IMONIMPEHHSI B METAJyPriiiHOMY BMPOOHMIITBI 3HAXOMSITh TaKi BUIN
ras’onomiOHMX IaauB: JOMEHHMII ra3, KOKCOBMI Tra3 Ta MPUPOAHMIA ras. Ix
ycepeaHeHMN XiMiuHuii CKIIa TpeACcTaBIeHuii B Ta0JI. 3.

Tabanus 3
YcepegHeHMi XiMiUYHMIA CK/Ia, ra30IMIOAIOHOr0 MaiuBa, 110 3aCTOCOBYETHCS B MeTanyprii [12]

Ne | Bix rasoromi6ioro mamsa BMicT KoMIIOHEHTIB, % 3a 06’eMoM
Cco CO; CH., H, N,

JomMeHHU ras npu

1. | BUpoOGHUIITBI nepepo6uoro | 15,00 27,00 0,35 1,65 56,00
YaBYyHY
JomMmeHHMIT ras npu

2. | BUpOOHUIITBI nuBapHoro | 11,00 30,00 0,35 2,25 56,40
YaBYyHY

3, |HOMeHHWA - Tas  mpH 33,00 0,35 |[3,75 | 56,90
BUPOOHUIITBI (hepocIiaBiB

4. | KokcoBuii ra3s 7,00 3,00 28,00 | 59,00 | 3,00

5. | IIpupomumii raz* - 3,00 90,00 | 2,00 5,00

* - ckJIa[ IPUPOIHOTO Ta3y B3SITU BifMOBimHO o mkepena [13].

Po3paxyHKOBi 3HAaueHHS HMKUYOi TEIIOTM 3TOPSIHHS Pi3HMX Ta30MOAiOHUX

TMaJINB, 1110 3aCTOCOBYIOTBCS Y MeTanyprii, IpeAcTaBaeHi Ha puUC. 4.
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Pizmoeman razononibHoro nanuea v BinmoritHocT 1o
Tabmirn 3

PucyHoK 4 — HyKua TerioTa 3rOpsiHHS Pi3HUX ra30I04i6OHMUX MaluB, 110
3aCTOCOBYIOTbCS Y METAJTYprii: yudpy Haj CTOBIISIMMU - UMCEIbHE
3HAUEHHS HIOKUOI TeIVIOTU 3rOpSIHHS, KIIK/M>

Sk BumgHO (puc. 4), HaANOIMBII KaJTOPiiHMM MMAJMBOM € TPUPOAHUI Tras,
JOMEeHHMI1 ra3 Mae€ HalbOisbll HMU3bKe 3HAUeHHS HMKYOI TeIUIOTM 3TOpSHHS, a
KOKCOBMIA ra3 3a/iMa€e MpOMiXKHe IMOJIOKeHHSI MiXk MPUPOSHUM ra3om Ta JOMEHHUM
rasoM. Y 3B'SI3Ky 3 IIMM B TEXHOJIOTiYHUX ITpOIecax BUPOOHUIITBA METAIOMPOAYKILii
HaloOiMbIIIOr0 TOLIMpPEeHHST Habyjla KOKCO-AOMEHHa IMaJiMBHA CyMill abo CyMill
JIOMEHHOTO rasy i npupogHum [14].

CniBcTaB/ieHHS JaHUX (PUC. 4) PO HWXKUY TEIJIOTY 3TOPSHHSI KOHBEPTEPHOIO
rasy Ta iHIIMX rasoInofiOHMX ITaJMB, IO 3aCTOCOBYIOTHCSI Y METalyprii, CBigumTh
PO HEOOXiAHICTh 3aCTOCYBAaHHS Ia30MOAiOHMUX MPOAYKTiB KOHBEPTEPHOI IIJIaBKU B
gkocTi manuBHoro BEP. lle moB'si3aHO 3 TUM, II0 HMKYA TeIUIOTA 3TOPSIHHS
KOHBEPTEPHOro rasy, 3i0paHOro B TrasTo/bJep MpM KOMOiIHOBaHiii IpPOAYBI
KOHBEpPTEPHOi BaHHM 3 BUKOPUCTAHHSIM Pi3HMX KUCHEBMX (QypM, BuIle B
TOPiBHSIHHI 3 JOME@HHUM ra30M.

3HIDKEHHS HVDKUOI TEeIUIOTU 3TOPSIHHS KOHBEPTEPHOTrO ra3y yepes AOIaJIeHHS
CO mo CO; B MOPOXHMHI KOHBEpTEpa MOKHA KOMIIEHCYBATH JOOABKOK 0 HbOIO
NPUPOOHOTO rasy. PoO3paxyHKOBMII MPUPICT BUTPAT IPUPOAHOrO rasy Ha
KOMII€HCAIL[il0 3HMKEHHSI TeIUIOTU 3TOpSIHHS KOHBEpPTEpPHMX rasiB B pasi 3aMiHu
KJIaCUMUHOI KOHCTPYKIii GypmMu Ha [BOSIPYCHY, ABOKOHTYPHY i TpUSPYCHY B
KOHBEpTepax 3 KOMOIHOBAaHOWO IMPOAYBKOIO MpeAcTaBieHui i Ha puc. 5. Tak mpu
3aMiHi QypMHM KIacMYHOi KOHCTPYKIIii Ha JBOSIPYCHY CITOCTEpPiraeTbcsl MPUPICT
BUTpaT npupoaHoro rasy 0,048 m* / m® KOHBepTepHOro rasy, a mpM 3aMiHi Ha
JIBOKOHTYpHY i TpusipycHy 0,024 i 0,073 m> / M® KOHBEpTEpPHOTO ra3y BiITIOBigHO.

Pe3ynbTaT  KOMIUIEKCHOTO  aHaji3y  TEeXHOJIOTiYHOi e(eKkTMBHOCTI
3aCTOCYBaHHSI AYTTEBUX IPUCTPOIB Pi3HOI KOHCTPYKILii, MO 6a3yeTbCs Ha OIliHITI
BUTpAT Ha 3abe3rmedyeHHS BMPOOHUIITBA CTali, HaBedeHi Ha puc. 6. Ha mimcrasi
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OTPMMaHMX AAHUX MOKHa 3pPOOUTM BMUCHOBOK IPO e(hEeKTUBHICTb 3aCTOCYBaHHS
TEXHOJIOTii KOMOiIHOBaHOI MPOAYBKM KOHBEPTEPHOi BaHHM 3 JOIIaJIeHHS rasis, IO
BiIXOOsITh, B TOPOKHMHI KOHBepTepa. K BUIHO, IMapajeabHO 3i 30iIbIIeHHSIM

yacTku CO; B rasax 3HIDKYIOTbCS BUTPpATU HA BI/IpOGHI/II_[TBO CTaJIi.
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PucyHoOK 5 — BruiuB 3aMiHy ¢pypMu KIaCMYHOI KOHCTPYKIIii HA IPUPIiCT BUTPAT
MIPUPOJHOTO ra3y JJis KOMIIeHCallii 3HMKeHHS TeIJIOTU 3TOPSIHHS KOHBePTepHMX rasiB:
undbpu Haz CTOBMISIMM — 3HAYEHHS IIPUPOCTY BUTPATH MIPUPOSHOTO ras3y

V MOpiBHSAHHI i3 3aCTOCYBaHHAM (QypM KIAaCMUYHOI KOHCTPYKILii UMCTa eKOHOMIs
cTaHOBATH 3,23 $ CIIA / T crami gns nBOKOHTypHOI, 6,81 $ CIIA / T crani - aas
nBosipycHoi i 11,61 $ CIIA / T crani - mias TpuspycHoi. IIpu 1mpomy Heob6ximHO
3a3HAUNUTK, 11O OTPUMAaHi pe3yJbTaTU € aJeKBaTHMMMU TiJibKU [JiS YMOB
BiTYM3HSIHOTO BMPOOHMIITBA, KOJIM BapTiCTh CTaJIEBOrO OpPyXTy HIKYEe BapTOCTi
pigKoro mepepoOHOro 4YaByHY, IO BUIUVIABISIETbCSI B JOMEHHMX Iedyax 6e3
3aCTOCYBaHHS NUJIOBYTiIBHOTO MaIMBa.
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= UncTa exoHoOMiA

PucyHoOK 6 — O1liHKa BIUIMBY KOHCTPYKILii AYTTEBUX MPUCTPOIB /11 MOJavi KMCHIO Ha
BUTPATU 3a0e3MeueHHs] KOHBePTEePHOTO BUPOOHUIITBA CTasIi: IU(pK HaJl KpUBUMM -
cyMapHi BUTpaTy; IMdpu Ha CTOBMISIX - EKOHOMISI IPY BUPOOHMLITBI cTasi

BucHoBku

1. Po3paxyHKOBO-aHaJiTUUHMM  ILUISIXOM  TPOBENEHO  OLIiHKY  BIUIMBY
KOHCTPYKIIilt KUCHeBUX QypM Ha HUXKUY TEIJIOTY 3rOpsSIHHSI KOHBePTepPHUX Ta3iB, 1110
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BiIXOOSITh, MIJIT YMOB KOMOiHOBAaHOiI IPOAYBKM KOHBEPTEPHOI BaHHM 3 YACTKOBUM
nonasieHHsIM CO o CO; B MOpOXHMHI KOHBEpTEpa.

2. BusHaueHo, 110 MOpM 3aCTOCyBaHHI KJIACMUYHOI KOHCTPYKIIii BepxHbOI
KMCHEeBOI (dypMM HMKYA TeIUIOTa 3TOPSHHSI KOHBEPTEPHOTO rasy CTaHOBUTH 10
MII>x/m®. V MOPiBHSIHHI 3 KJIACUMYHOK KOHCTPYKIII€H ABOSIpPYCHA, NIBOKOHTYpHAa Ta
TpuspycHa @ypmu 3a0e3IeuyioTb 3HMKEHHSI HMWKYOi TeIUIOTU  3TOPSIHHS
KOHBepTepHOro rasy Ha 8,5, 4,4 ta 27,1% BiJiH. BiZIIOBigHO.

4. TligTBepIK€HO MOMKIMBICTD  3aCTOCYBAaHHSI Ta3OINOMiOHMX  IIPOIYKTiB
KOHBEPTEPHOI IMJaBKM B SIKOCTi roprouux BEP, 1m0 1moB'si3aHO 3 MepeBaskalouum
3HAUEHHSIM HMWXKYOI TeIUIOTM 3TOPSIHHS KOHBEPTEPHOTO Tra3y B IIOPiBHSHHI 3
JIOMEHHMM T'a30M.

5.TIpoBeeHO KOMILJIEKCHY €KOHOMIUHY OIL[iHKY BIIPOBAIKE€HHS TEXHOJIOTriii 3
migBuineHHsT cryneHs pomnamioBaHHg CO mo CO; B IOpOXHMHI KOHBepTepa.
BigmoBimHO 10 Hei BM3HAUEHO E€KOHOMIUHY e(deKTMBHICTh HaHMX 3aXOMiB [IJis

KOH IOHKTYPHMX YMOB BiTUM3HSIHOTO MeTa/ypriiiHOro BUPOOHMIITBA.
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