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JI.B. Cemenixina, marictp rp. EO-12M, A.Il. MapTuHeHkKo, 10L.
Kiposoepaocvruii nayionanshuti mexuiuHuil yHisepcumem
BukopucTaHHsT TPUXOBAHOI TEIJIOTH KOHJAEHCAITl]
BOI[HHO-I. Imapu 3 HpOI[YKTiB 3ropaHy:Aa IIpUpPOAHOI'O 1a3y
Y crarti OoBeneHa IepeBara JCLEHTPATI30BAHOTO TEIUIONOCTAYaHHS Iepej IIEHTPalli30BaHHM.

JocmikyoTecs eHeproeeKTHBHI BOJIOHATPiBaYi JJIsi aBTOHOMHOTO ONAJICHHS, B SIKMX Iepe0ayeHo TriIHOoKe
OXOJIOJKEHHS MPOYKTIB 3TOPAHHS 1 BAKOPUCTAHHS IIPUXOBAHOI TEIIOTH KOHJICHCAIIT BOJSHOI TTapH.

I[eHeHTpaJIi30BaHe TEeNJoONnmoCTav4yaHHd, KOHTAKTHI BOHOHaniBa‘Ii, KOHTAKTHO - l'lOBerHeBi
BOJOHATpiBayi, 3aXHCT Bif KOpo3ii
HaiiBaxnuBimmM — 3aBIaHHSM  Cy4aCHOTO KHTTS €  BHUPIMIEHHS MPOOJIeMU

palLliOHANIEHOTO BUKOPHCTaHHS NaJMBHO-EHEPreTHUHHX pecypciB. Llg 3arampHa mpoOiema
OB s13aHa 3 HEOOXIJHICTIO 3alpOBa/PKEHHS 3aXOJIB 13 €HePro30epekeHHs Ta PeryIOBaHHS
eHepromnocrayanHs. llIlupoke BUKOpPHUCTaHHS €HEprii Ta MPUCYTHICTH BapTOCTI €Heprii y
BapTOCTI TOBApiB Ta TOCIYT POOHWTH EHEPreTHYHy NpoOIeMy aKTyalbHOIO IJs ycix 0e3
BUHATKY Tay3eil rocrogapcTsa. 3a yMOB 3pOCTaHHsI YaCTKH BapTOCTi €Heprii y co0iBapToCTi
TOBApIiB Ta MOCIYT I TpobsieMa HaOyBae 1me OUTBIIOI TOCTPOTH, BPaXOBYIOUM HEOOXIIHICTh
CTBOPEHHS Ha PUHKY TOBapiB Ta MOCIYT, KOHKYPEHTHOCIPOMOXHOI mpoxaykuii. [Ipobaema
€Hepro30epe)KeHHs Ta PETyJIIOBAHHS €HEPrOBUTPAT HE € CYyTO TEXHIYHOI a00 €KOHOMIYHOIO.
Bona mae mouniTHyHe, colLlialibHE Ta 3arajbHO-EKOJIOTIUYHE 3HAYCHHS, OCKLIBKHA 3MEHILICHHS
€HEeproBUTPAT TPHU3BOAUTH JO 3MEHIICHHS COOIBapTOCTI MPOAYKIi, a OTXKE BIUIUBAE HA
comianbHui 100po0OyT. PO3yMiHHS BaXXJIMBOCTI €HEPro30epekeHHsS HEOAMIHHO (opmye
CBIIOMICTh TOTO, II0 HEOOXiJHO MPUAUIATH OCOOIHMBY yBary 30€peXeHHIO HaBKOJHUIIHBOTO
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Cepe/loBHINA. 3aralbHOBH3HAHMM € (aKT, IO EeHepro30epirawdi 3axoau € HaWOLIbII
e(eKTUBHUM HUISXOM JI0 3MEHIICHHS! TEXHOT€HHOTO TUCKY Ha JIOBKLJLIS.

Bukugun xorniB TEL] 1 xoTeleHb Hal0Th OCHOBHE HaBAaHTA)XCHHS Ha JOBKULIS B
3uMoBHI miepioa. B wHaitOmmxui 5-10 pokiB Pocis, CIIA, ['epmanist mianyioTh 30UIbIIUTH
YaCTKy MPUPOJHOTO Ta3y B €HEPreTHulll, a YKpaiHa — CKOPOTHTH ( 3a paxyHOK 301JIbIIICHHS
YaCTKU BYT1LISA), IO 3aTOCTPUThH €KOJIOTIYHI TPOOJIEMH, B TOMY YHCIIi 1 TAPHUKOBUH e(eKT.

Buan 3a0pyaHiorounx pedyoBWH, sKi (GOPMYyIOTBCS TIiJ Yac MPOIECIB TOPIHHA,
3aJexaTh BiJ CKJaay HajuBa 1 XIMIYHHMX peakuiid. TBepai peuoBHHHU ( 3011a) YTBOPIOIOTHCA
P TOPiHHI TBEpAUX ( B MEHIIIOMY CTYIICHI PIJIKHX ) MAJIUB a00 13 HEroprouux ( MiHEpaJIbHUX )
KOMIIOHEHTIB TaJlBa, a00 3 TOPIOYMNX, alie He MOBHICTIO crnaneHuX. OcTaHHEe MPU3BOAUTH J10
YTBOPEHHS YaCTMHOK CaXKi a00 KOKCY.

[lig yac HarpiBaHHA 1 TOPIHHS BYTULIS 3MIHIOETBCS IMPOMOPIIS 307U B BUXITHOMY
najauBi. BumapoByeThbes rigpaTHa BOJa, IUCOIIIOIOTH KapOOHATH, TIPOKAPIOIOTHCS MIPUTH (
cipka, 10 € B HHUX, 3r0pa€), B 3aJCKHOCTI BiJl aTMochepu B Kamepi 3ropaHHsS MeEHIIe
OKHCJICHHI OKCHAM 1 MipHTHE 3aimi3o abo okucmioioTbes 1m0 depym (III) okcumy, abdo
BiTHOBIIIOFOTBCS JI0 3aJ1i3a; JIYTH JIETATh 1 KOHACHCYIOThCs mpu Temieparypi 900° C.

[TanuBO CKIama€ThCs 13 BYTJICIIO 1 JIETKOTO MAJWBHOTO KOMIIOHEHTY, IO MICTHTh
HE3HAuHY KUIbKICTh 30J14. Jleska yaCcTHHA 30JIM 3aJMIIAETHCS B 30HI TOPiHHSA ( B KIIIHKEpi a00
[UTaKy), a YacTHHA HAKONMUYYEThbCS Ha HArpiBaJIbHUX TOBEPXHAX 1 B KoTil.  Hmkde
IpeJCTaBJIeHI Cepe/iHi 3HAYCHHS YaCTKH 30JIM B MAPOBUX KOTJAX JUIS PI3HUX THIIIB meyeit (y
% B1/1 30JIbHOCTI TIAJTMBA):

Tun neui [IunoBe ocamKkeHHs Bukun B cemaparop abo B
B MeJax Y BUTSDKHUX MIOBITPS 32 BIZICYTHOCTI
Tpybax cenaparopa

3 (iKCOBaHOIO PEITITKOO 80-90 5 5-15
3 CTPIYKOBOIO PENIITKOO 75-80 5 15-20
3 CTPIYKOBOIO PEIIITKOIO i CTPYITYBAHHAM 40-50 5 45-55
3 pyXOMOIO PEIIiTKOIO 55-65 5 30-40
['panynsuiiina 5-15 5 80-90
3 Kameporo MJaBJIeHHS 30-40 10 50-60
[uxmonna 70-80 10 10-20

Posmip i ¢dopMa 3071pHMX YACTHHOK 3ajJeXaTh BiJl XIMIYHOTO CKJIaay 30JIbHOT
pEYOBWHHU, TEMIEpAaTypu TOpiHHSA, TUIy OOpoOkM mnammBa ( TOAPIOHEHHS BYTrUUIA B
IpaHyJLIMHUX Teyax), BUIY 30HU TropiHHA. [IpiOHoaucrepcHa 30512 YTBOPIOETHCS B
rpaHyJSLIMHAX TIeYaX, Tpy0o JUCIIEpCHA — B MeUYax 3 PEIITKOO.

[Ipornec ropiHHs — 11 JIaHIIOroBa XiMiuHa peakiis, 1o BiA0yBaeThCs B JEKiIbKa (a3.
PedoBuHM B3a€MOAIIOTH 3 BHUIAUICHHSM BEJIWKOI KUIBKOCTI TeIUla, IO MPU3BOAUTH IO
IIBUJKOTO 301JbIIEHHS TEMIEpaTypH CyMilli, TOMY XIMIYHMHA CKJaJ 30JIbHUX PEYOBHH
BIJIPI3HAETHCS BiJ] XIMIYHOTO CKJIaAy NajdvBa 1 MICTHTh IEPEBAXXHO OKCHJIU KPEMHIIO,
aJIOMIHIIO, KaJIbllit0, MarHiro, 3aii3a (II) 1 3amiza (III).

[TpuposHi mxepena eHeprii MICTATh Pi3HY KUTBKICTh CIPKH 1 1 CIIONYK, CITIJIOB1 KIJTBKOCTI
XpOMY, BaHAJil0, CBUHLIIO, repMaHiio, MULIKY 1 Oepuiito. Cipka MepeBaKHO 3HAXOIUTHCS Y
BYTUUTl Y BUIVISII MIPHUTY, CylibdaTy ado y CKajai pi3HUX OpPraHiYHUX CroiyK. BoHa mpucyTHs
TakoX B eneMeHTHOMY craHi. CynbgdiaHa 1 3B’s13aHa B OpraHiyHi CMOJIYKU CipKa MEpeXOAuTh y
BUKHIM B TIPOIECi CIIANIOBAHHS y BEJIMKUX Iedyax, a Cyjib(aTHa Cipka MepexoauTh B Ta3
YacTKOBO, X04Ya PY BUCOKHMX TeMIIepaTypax CTyMiHb AUCOLIAL] CyIb(aTiB 3Ha4YHa.

Bwmict cipku y Byriuli KOJIMBAETHCS B 3aJICKHOCTI Bl BUIYy 1 T€HE3HCY: B KaM’ sTHOMY
Byriwi ii — 1%, B Oypomy — Bix 1 10 5 %. Ilpu cnamoBaHHI BYriuis cipka MepexoIuTh Y
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BiaxigHi rasu y Burmial cyiaedyp ( IV) 1 (VI) okcumy. Ilpu HemoBHOMY 3ropasHi
YTBOPIOETHCSI OKCHJI BYTJICIO, BOJICHb, HCHACHYCHI BYTJICBOAHI, albJerian i caxa. YacTka
CIpKH, III0 TTOTPAIUISE y BIAXIIHI Ta3u MPH CIATIOBAHHI BYTULIA, 3aJIEKUTh BiJl TEMIEPATypH
nporecy. B cyuacHux medax Jiuiine HeBeluKa i KiTbKICTh 3aJIMIIAETHCS B 3071 ab0 muTaKy, a
95-98 % y BursIAl OKCHAIB i€ y BUKHA. ['a30Bi CyMillll BETUKHX EJICKTPOCTAHIIIM, IO
IpalioTs Ha Oypomy Byriu, BmimyoTts Bix 0,1 mo 0,2 % cynedypy (IV) okeuny Bin
00’emy.

IcHye Tpu OCHOBHUX HamlpsSMK{ yTBOpeHHS y Bukuaax SO; — aucolianis cyib(aTis,
peaxiiisi B moiayM’i JIOKCHAY 3 aTOMapHHM KHCHEM, T€TepOTeHHE KaTaJiTHYHE OKUCIICHHS
TIOKCUAY CipKu. 3Ha4Ha yacTuHa BuAUIeHOTo SOj; - 1€ pe3ynbTar KaTaJiTUIHOTO OKUCIICHHS
nepeBaxHo Ha okcuji Mapranifto 1 3amiza (II1). Karamitnuny aito mposiBIsitOTh TaKOX 30714,
OKCHJIU KpeMHito 1 anmoMiHito. BmicT SO3y Bukunax 5-8 % Bix Bcboro 06’ €My CHOIYK CipKH.
Tennoenekrpoctaniiiss npoayktuBHicTio 800 MBt / pik cnoxwBae 6 MIH. m
HU3bKOKaJIOpiiHOrOo Oyporo Byriumis. Skmo cepenHiié BMICT cipku B Hbomy 1,5 %, TO
IOpIYHO B aTMoc(epy BUKUIAETHCS 85 TUC. m CipKH, 1m0 ckiaaaae 165 tuc. m SO;3 15 tuc. m
cipku. Jlns 3BU4aiiHUX Jiarna3oHiB TEMJIOTBOPHOI CIPOMOKHOCTI HU3bKOCOPTHOTO BYTULIIS BiJ
9650 no 11700 x/[x/kr i BMICTY CIpKM B HbOMY Bim 8 10 16 I/Kr MUTOMHIA BMICT CIpKH
3MIHIO€ThCS B Mexkax 0,684-1,66 r/MJlx .

PoGotn BiTUM3HSHUX 1 3apyObKHUX aBTOpiB [1-3] M03BOJMWMIM CKJIACTH TMEpENiK
TOKCHUYHHMX PEYOBMH B TUMOBHUX ra3ax Ipu CIAJIIOBAaHHI PI3HUX BUAIB MaJIHUBa:

TokcuuHa peuoBHUHA [MaponponykruBHic | KamsHe Byrimsa Ma3zyTt ITpuponuuit
Th KOTJa, T/TOJI. ras

Oxcunn cipku | 1250 0,8-1,5 0,8-1,5 0,9-1,8

( B mepepaxyHKy Ha (6000) (8000) 0)

SO2)

Oxkcunu aszory | 475-950 0,4-1,0 (11700)

( B mepepaxynky Ha | 170-230 0,25-0,4 (5900)

NOy) @170 0,06-1,0 (4700)

3oxa , i 60-950 (120-2000) (140-700) (0-140)

Oxcuau ByrJeio | 60-950 0,02-0,3 0,05-0,5 0,01-0,1

( B mepepaxyHKy Ha (4-60) (10-100) (2-20)

CO)

Anpnerign 60-950 0,007-0,07 0,004-0,04

( B mepepaxyHKy Ha (200-2000) (114-1140)

CH,0)

Caxa (C) 950 0,035-0,07 0,001-0,1 0,0075-0,015

(230-460) (70-700) (50-100)
3,4-6en3mipeH 60-950 (10-50)10° (2-30)10° (0-2)10°®
( CyHip) (100-500) (20-300) (0-20)

AKTyallbHOIO TPOOJIEMOI0 TEIUIOCHEPTEeTHKH YKpaiHu € e(eKTUBHE 3HIKEHHS
BUKH/IIB OKCHJIIB CIPKH 1 @30Ty MPH MiHIMaJIbHUX KaMiTAJIbHUX 1 €KCIUTyaTallliHUX BUTpaTax.
CucreMy OYMCTKHM BHMAraloTh 3HAYHUX KamitamoBkiaaeHb ( 30-50 muH. mon. Ha | koren
eHepro00ky notyxHictio 300 MBT) 1 3011b1IyIOTh €KCIUTyaTalliiiHI BUTPATH 1 COOIBapTICTh
enekTpoeHeprii Ha 15-30 %. BapTicTh aMiadHO — KaTaTiITHYHOI CUCTEMHU OYHMCTKH MPOIYKTIB
3rOpaHHs MajuB BiJl OKCUIIB a30Ty 15-30 muiH. o7, Ha 1 KOTen eHeproOIOKy MOTYXKHICTIO
300 MBT.. OcHaleHHsT KOTJI0arperaTiB JOPOTHMH YCTAaHOBKAMHU OYHMCTKH JHUMOBHX Ta3iB Bif
CIPKH, 110 HPALOIOTh 32 NOBHOK TEXHOJIOTIYHOK CXEMOIO 3 YTHUJII3aLI€r0 IPOAYKTIB ra30Boi
OYHUCTKH a00 IX pereHepari€ro, He BUIIPABIAHO.

Enepretrika mpu3BOAUTH 1 10 TEIUIOBOro 3abpyAHeHHs OiocdepH, 10 MOB’A3aHO 3
HEJOCKOHANICTIO TEIUIOBUX arperariB. OcrtaHHI MarTh HeBucokuid terioBmid KKJ[ i

87




Haykogi 3anmcku, Bui.13, 2013p.

BHUKHUAIOTh B aTMOCc(hepy 3HaUHy KITBKICTh TETUIOTH. TUIBKK Ha TEIJIOBUX €JIEKTPOCTAHIIISAX
mopoKy Brpauaetbest 42x10'% k. 3HAUHA KiTbKICTh ©IEKTPOEGHEPTii, SIKY CIIOKHBAIOTH
pI3HI TpWIaay, Y BUTJISAL TEIUIOBUX BUTPAT PO3CIIOETHCS B HABKOJUIIHIN mpocTip. barato
TEIUIOTH HAIXOIUTh y JOBKULIS BiJl OMAaIlOBaJbHUX CHUCTEM, TEIUIOTPAC, TPAHCHOPTHHX
3ac00iB, CUCTEM OXOJIOJKEHHS, Ta30BHUX BUKHJIB IICI/A CHAJIIOBAaHHS MajuBa B CylIapKax,
revax Ta IHIIUX HKEPElL.

Bukopucranus BropuHHUX eHepreTudHuX pecypciB ( BEP) mepenbauae He Tinbku
E€KOHOMIIO0 TMajuBa, IHTEHCU(IKALII0 TEXHOJOrIYHUX MPOIECiB, 3aXUCT OTOYYIOUOTO
CepeIoBHINA Bij 3a0pyAHEHHS TEXHOJIOTTYHUMH BHKHIAMH 1 IIKIJJIMBUMH Ta3aMHU, a TaKOXK
MiBUIICHHS EKOHOMIYHOCTI MPOMHUCIOBOTO BUPOOHHMIITBA B IMijoMy. BiamoBa Bifg
IUTAHYBaHHS 3axo0jiB 11010 BuUkopuctanHd BEP sk nnst npirouux, Tak 1 JJig MPOEKTOBAHUX
HiATNPUEMCTB, Y KOXXKHOMY OKpPEMOMY BHUIAJKy, MOXXE MaTh MiCIe TUIBKM 3a YMOBHU
JOBEJICHHSI ~ TEXHIYHOT HEMOXJIMBOCTI  yTWii3amii a00 HEEeKOHOMIYHOCTI  iXHBOTO
BUKOPHUCTAHHS.

BTopunHuii eHepreTHYHU pecypc — €HepreTUYHUM NMOTEHINaT TMPOAYKIlli, BIAXOIIB,
NOOIYHUX 1 MPOMDKHUX TPOIYKTIB, SIKHH YTBOPIOETHCS B TEXHOJIOTIYHHMX arperarax (
YCTaHOBKAX, MpoIiecax) 1 He BUKOPUCTOBYETHCSI B CAMOMY arperari, aje Moke OyTH 4aCTKOBO
Y1 MOBHICTIO BUKOPUCTAHUH JIJIsl GHEProNOCTaYaHHs 1HIIUX anapaTiB ( IpoLeciB).

BropunHi enepropecypcu NoAUISIOTE Ha 11 ATh OCHOBHUX T'PYIL:

- roptoui ( TanMBHI) — BIAXOAM TEXHOJOTIYHUX MPOIECIB, HEMPUAATHI JUIS
MOJAJIBIIOT TEXHOJIOTIYHOT MEPEePOOKH, MO0 MOXKYTh OyTH BUKOPUCTAHI K KOTEJIHHO — MIYHE
MAJMBO, & TAKOX JIJIS IONATIOBAHHS MMApU PO3YMHHKKA B CyIIapKax;

- TEIUIOBI — €HTaJbIIis Ta3iB, 10 BIAXOAATH 13 TEXHOJOTIYHUX arperariB, OCHOBHOI,
no014HO1, MPOMIXKHOI MPOAYKLIi Ta BIAXOMIB BUPOOHMIITBA, TEIJIOTA POOOYMX TIT CHUCTEM
OXOJIO/IPKEHHSI TEXHOJIOTIYHMX arperaTiB Ta YCTaHOBOK, €HTaJbIIisl rapsyoi BOAM Ta MapH,
BIZIMPAIbOBAaHUX y TEXHOJOTIYHUX YCTaHOBKAaX, a TAKOX TEIJIOBA eHepris ( mapa Ta rapsua
BO/Ia), 1110 iX MOMYTHO OJIEPKYIOTh Y TEXHOJOTTYHHUX Ta €HEPTOTEXHOJIOTTYHUX YCTaHOBKAX;

- HAJUIMIIKOBOTO THCKY — TMIOTEHIIiHA eHepris rasiB, M0 BUXOIATH 13
TEXHOJIOTIYHMX arperariB 13 HaJIMIIKOBHM THCKOM, SKHMH HEOOXIHO 3HWXKYBaTH TeEpe.
HACTYIHUM CTYIICHEM BUKOPUCTAHHS IMX ra3iB a0 Mij 4ac BUKUAAHHSA IX B aTMOCdepy;

- wMexaniyHi — BEP y Burisii KiHeTUUHOT 4K MOTEHIIIHHOT €HEPrii B €eHEPrOHOCIAX,
SIKI MO’KHA pealli3yBaTH MEPETBOPEHHSM B 1HIII BUJU €HEPril;

- CWIOBI — €Heprii, W0 TOMOBHIOE NPHOYTKOBY YAaCTHHY e€HEprodajancy i
oJlepKaHa TIpH oOpraizamii BUMNPOOOBYBAaHHS €JNEKTPOCTAHLINA 13 HABAaHTAKEHHSIM Ha
PO3MOALTHYI MEPEXKI MiMPUEMCTBA.

Inero BUKOpHCTaHHS NPUXOBAHOI TEIUIOTH KOHJEHCAIl BOASHOI Hapu 3 MPOIYKTIB
sropanHs npupoaHoro raszy pospoossun ['.b.Ilexenmic, FO.II. Cocuin [1-4] . IIpobremy
YTHUIII3AIi] TEIIOTH BIIX1IHUX MPOAYKTIB 3rOpaHHS TEIUIOBUX arperaris, IO MPAmiOIOTh Ha
npupogHoMy Tasi, B Ykpaini BuBdasm B HJII canitapuoi texniku [5]. JocmimxeHHs
KOHTAKTHUX €KOHOMaii3epiB MPOBOAMIIMCS Mija 3arajbHUM KepiBHULTBOM b.M.JloGaea [6].
Po3po6iieHo KkilbKa KOHCTPYKIIIA KOHTAKTHUX €KOHOMAaM3epiB, AOCTIHKEHO TEIJIOOOMIH Ta
TiIpaBIiYHUNA OMip KOHTAaKTHUX Kamep 3 KepaMiyHMMH Hacajgkamu. IIpoTe KOHTakTHI
€KOHOMan3epu 3aCTOCOBYBAJIUCS MEPEBAXHO I TOTped rapsuoro Bojgomnoctadands. FO.I1.
CocHiH po3pOoOMB KOHTAKTHO — IOBEPXHEBUH BOJOHArpiBay, MmoTyxHicTio 1 ['kan/r s
noTpeO® OmajeHHs, BOJa B SKOMY ITUPKYJIIOE B 3aKpUTOMY KOHTYpi, TOMy OaraTto pasiB
KOHTaKTy€ 3 MPOJYKTaMU 3TOpPaHHA, IO CHPUYMHSE 3POCTaHHA ii KOPO31MHOI aKTHBHOCTI.
BceranoBieno, mo mig yac ONpsSMOro KOHTAKTY BOAM 3 MPOAYKTaMU 3TOPSHHS MPHUPOJIHOTO
ra3y y BOJI PO3UMHSIOTHCS KHCEHb 1 JIOKCHJ BYTJEI0. PoO3uMHEHHS KHUCHIO MOXKHA
MPAKTUYHO YHUKHYTH, SIKILIO CIAJIOBATU MPUPOIHUM ra3 13 Maaum HaanuimkoM nositps. CO;
pO3UMHSIETECS Y BOXI Oinblle, HDK BCi iHIN CKIAJHUKH TNPOAYKTiB 3ropaHHs. Moro
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PO3YMHEHHS MTPUBOAMTH 10 3MEHIICHHs: pH Ta 3pocTaHHS HMOBIPHOCTI OTpUMAaHHS iHIEKCY
Jlamxenbe 31 3HAKOM MIHYC.

ExoHOMaii3ep MOXMBHOI BOJAM 3MEHIIUTH CIOXXHBAHHS NaJMBA MMapOBUM KOTJIOM 3a
paxyHOK Iepeiayi Teruia BiAXiIHUX Ta3iB Boji. [lanbHUKOBI ra3u KOTJIa 4acTO BiIBOASTHCS B
TpyOy mpu Temmeparypax, SKi BHINI TeMIlepaTypu BiampamboBaHoi mapu Ha 55-85° C. B
3aranpHOoMy Bunanky, KKJI korna migBumyerbcs Ha 1% Ha koxkHi 22° C 3HIKEHHA
TEMIIEpaTypHu BIAXIAHUX Ta3iB. YTHII3YyIOUH 1€ TEIUI0, €KOHOMah3ep MOXKE CKOPOTHUTH
BUTpaTH nanuBa Ha 5-10 % 1 okymuTucs MeHIue, HiX 3a 2 pokd. [IpuOnu3Hi BenuyuHU
yTUITI3alii Teria MpUBEAeHI HUXKYE:

‘ [TouaTkoBa KinpkicTp Tema, sike MO>KHA OTPUMATH 32 PaxyHOK yTHii3auii, ['kan/rox.
TemIeparypa

‘BiHXiHHHX rasis, °C| TenoBa noTyXHicTh KoTIa, ['Kan/rox.

| | 6,3 (4,01/ron) | 12,6 (8,0 t/rox) | 25,2 (16,0 t/rom) | 50.4 (32,0 T/rox.)

| 205 | 0,33 ] 0,66 | 1,34 | 2,67

| 260 | 0,58 | 1,16 | 2,32 | 4,64

| 15 | 0,83 ] 1,64 | 3,28 | 6,56

[pumiTka: naauBoO - NPUPOJHUI ra3; KoedilieHT HAUTUIIKY NOBITPs — 1,15; 3HWKEHHS TeMIeparypH
numoBHuXx rasis no 121 C.

[Ipu cnanroBanuHi KyOoMmeTpy ra3zy KpiM (i3W4HOI TEIJIOTH TUMOBI ra3d BUHOCSATH 3
napaMM BOJIU , YTBOPEHHMMHM IMPU OKHCJIEHHI BOJHEBOI KOMIIOHEHTH MajKBa, MPUXOBAHY
TeroTy ¢azoBoro nepexoxy B kimbkocTi — 4010 x/x. IIpu xonneHcauii napiB MOXHA J10
HIDKYOI TEIIOTH 3ropanus pofary me 10 %. 3 sumwkennsam 10 30-35 ° C moxna Buginutu 80-
90% mnpuxoBaHOi TEIJIOTH KOHJEHcalii BOIASHMUX MapiB 1 3MEHIIMTH Ha 2-3% BTpatu 3
(GI3UYHOIO TEIJIOTOI0 AMMOBHUX Ta3iB. HalOouibm epekTUBHO yTHIII3yBaTH MPUXOBAHE TEILIO
(ba30BOro mepexoy A03BOJIAIOTH KOHTAKTHI eKOHOMAi3epu. 1X MOHTYIOTh 3a HPOMHUCIOBHMU
neyaMu 1 KOTJIAaMH, SIKI OTMAJIIOIOTHCS Ta30M. BHKOpHCTOBYBaTH Taki €KOHOMAaM3epu Jist
MepexX He BAAETHCS 13-32 HU3BKOTO MOTEHIiAly TEIJIOHOCIS, TOMY BHUKOPHCTOBYIOTh CXEMHU
JUIS TEXHOJIOTIYHOTO 1 MOOYTOBOTO Tapsdyoro BOJAONMOCTavyaHHs. s cuctem 3 BiAKpUTUM
B0J103200pOM OJHOKOHTYPHI CXEMH HENpPUJIaTHI, TaK SIK HasBHI B BUKHMJAX OKCHIHU a30Ty,
BYTJICIIO, KAaHIIEPOT€HH1 PEYOBUHHU MPU KOHTAKTHOMY HarpiBaHHI MepexoisaTh y Boxay. s
TaKUX CHUCTEM e(EeKTHBHI JBOKOHTYPHI KOHTaKTHI €KOHOMai3epu. Ta iX BHKOpHCTaHHS
oOMmexeHe 10 TPUYMHI HEIOCTaTHHOI TEIUIOBOI TOTYXKHOCTI CIOKHBadiB BOJAH 3
temneparyporo 50-55 °C. HeoOMmexxeHMMH CIIOKMBauyaMU HU3BKO IMOTEHIIAIILHOTO TEIuia
MOXYTh OyTH TEIUIWIll, OCKIIBKH JUIsi CHCTEMH TIPYHTOBOTO MiAIrpiBy moTpiOHa Boaa 3
temneparyporo 40° C, a s nonusy — 20-22° C. [locBia mokasye, Mo JOUUTEHO BiIMOBUTHUCS
BiJl OailimacHOro ra3oxojy, a yTBOpEeHUH B TpyOl KOHACHCAT BIABOJUTU B 30IpHY €MKICTH i
micist ferasamii ( BHIAJICHHS KHCHIO 1 BYIJIEKHCIIOTO Ta3y) HANpaBIsTH Ha IIKUBICHHS
CHUCTEMHU TEIUIONOCTAaYaHHs TeIUIUIlb, 1m0 103Bojsie Ha 10-15 % ckopoTuTh 00°eM XiMIYHOT
BOJIOOYHMCTKU. BUKOpHCTaHHS KOHTAaKTHUX eKoHOMait3epiB miaBuirye KK/ uaByHHUX KOTIIIB
Ha 15-18 %. CTpok OKYNHOCTI KamiTaJOBKJIaJe€Hb B JABOKOHTYPHI KOHCTPYKUii 1-2 poxwu.
Bona mist rapsuoro BoAONOCTauyaHHS HATPIBA€ThCS B KOHTAKTHUX €KOHOMal3epax 3a OJIUH
mpoxig Kpi3b amapar. 3a mux ymoB po3umHeHHs CO, He3Haune. KpiM Toro, sKimo
OixapOOHATHA JTY>KHICTh BOJM MEPEBUILY€E 1 MIr-eKB./JI, TO YTBOPIOETHCS PO3YMH KapOOHATHOT
KHCJIOTH KOHLEHTpAIli€l0 JIECATKH MulirpamiB Ha nitp, npu mpomy pHE6,8-7,0. ko
OikapOoOHATIB y BOJAI HEMa€, TO NMPH PO3UYMHEHHI y HiM He3HauHoi KutbkocTi CO; pi3ko
3pOCTa€ KUCIOTHICTh BOJIM, a OTXKeE 1 ii KOpO3iiiHi BIACTUBOCTI.

Tomy wmetoro poGoTu craB BuUOIp eHeproeeKTHBHOrO BOJOHArpiBada, B SKOMY
BUKOpUCTOBYBaJlacsi O TemjioTra KOHJEHcalli BOJSHOI Mapu 3 MPOAYKTIB 3rOpaHHs
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npupoaHoro razy. Ilepemycim Oyio mpoaHami30BaHO YMOBH 1 PEKHMHI MapaMeTpH, 3a SKUX
BUKOPUCTAHHS PUXOBAHOI TEIJIOTH € JOLIbHUM.

Pesynpratn mociipkeHb CBIMYATh, IO YMM MEHINUN KOEQIIIEHT HAIJIUIIKY MOBITPS
(), 3 AIKMUM CHATIOETHCS IPUPOAHUH T'a3, TUM JI0 MEHIIOI TeMIlepaTypu Tpebda OXOI0IKyBaTh
MPOIYKTH 3TOpPaHHS 1 THM TPH BUIIUMX 3HAYEHHSX TEMIIEpAaTypu BIAXIIHUX MPOIYKTIB
sropanHs MoxkHa gocsartd 100 % 3nauenns KKJ[. OntumanbHUX pexuMiB  poOOTH
KOHTaKTHUX BOJOHArpiBadiB MOKHA JOCATTH, 3aCTOCOBYIOYM MaJbHUKU, L0 TMPAIIOIOTH 13
HU3BKUM 3HAa4CHHSM KoedilieHTy Haummky mnoBiTpsa. Kpim Toro, tpeba edexkrtuBHO
OXOJIOJKYBaTH NPOAYKTH 3rOpaHHs 1 HaMmaraTucs JOTPUMYBaTUCS SKOMOIa MEHILIOTo
nepenany TeMnepaTyp MiX BIAXiIHUMH MPOJYKTaMHU 3rOpaHHS 1 3BOPOTHOIO BOJOIO, a0M HE
3MEHIIYBaTH CYTT€BO TeMmieparypy Boau. LluM BuMoram 3a0BOJNBHSIOTH KOHTAKTHI
BOJIOHArpiBayl 13 3aHypEeHUM MaIbHUKOM. [IpomyKTH 3ropaHHS BUXOAATH Y BOIY Kpi3b
BUXIJHI OTBOPH MajbHUKA. Binrak BoHW 0apOOTYIOTH Kpi3h IIap BOAM, BIIJIAIOUW T TIpHU
IIbOMY OCHOBHY YaCTHHY TEIUIOTH, a MOTIM AOAATKOBO OXOJIOKYIOThCS yTUII3aTOPOM /10 45-
55 °C 1 nuMococoM BUKHJIAIOTHCSA B aTMocdepy. 3BOPOTHA BOAAa HAAXOIUTH IO BEPXHBOL
YacTUHM yTHJi3aTopa 3 Temmeparyporo 40-45 °C 1 narpiBaetbcst Tam ao 50-55 °C. Ilicns
IOTO BOJa HAAXOAUTH 10 0Oaky, ne aorpiBaetbes no 85 ‘C mpoaykramu 3ropaHHs, SKi
BUXOJATH 13 3aHYPEHHMX MAJbHUKIB. 3aBASKH HPSIMOMY KOHTAKTOBI MPOAYKTIB 3rOpaHHS 1
BOJAM TIPOIIEC TEIUIO MacoOOMiIHY I1HTEHCHU(DIKYEThCS TOPIBHSHO 13 TIOBEPXHEBHUM
TEIIOOOMIHOM y TpaJuUiiHuX KoTiax. Lle gae 3Mory 3MeHmmTu rabaputu BoJOHArpisaya i
BUTpATH MaTepialiB HA WOro BUTOTOBJIEHHA. Jl0 TOTO 3K 11 KOHCTPYKIlS KOHTAKTHOTO
BOJIOHArpiBaya yMOXIIUBIIIOE TTTMOOKE OXOJOPKEHHS MPOJYKTIB 3TOpaHHS 1 BUKOPUCTAHHS
MPUXOBAHOI TEIUIOTH KOHJCHCAIlli BOJSHOI Mapu.fIKIIO NPUPOIHUN Ta3 CHATIETHCS TPH
a=1,1, a 3BopoTHa BOJa OXOJIOJXKY€ MPOAYKTH 3ropaHHs a0 45-55 °C, 10 3 HHX
KOHJICHCYEThCS BOJsiHA mapa y KiunbKocTi 0,075-0,025 kr Boau ( 13 po3paxyHKy Ha 1 K CyXux
npoaykTiB 3ropanus). Y npomy pexkumi KKJ[ BomonarpiBaua mepesuimrye 100%. Opun
MOJIyJIb BOJOHArpiBa4a Takoi KOHCTPYKIi morpedye mromi 2,2x2.2 M%, BHCOTA HOro 10 3 M.
KKJI BomonarpiBaua jaexutb y Mexax 98-101 % ( 3a HIKYOIO TEIUIOTOI 3TrOpaHHS
IPUPOJIHOTO ra3y). BukopucTaHHsi Takoi aBTOHOMHOI CUCTEMH 3a0€3Me4YUTh 3MEHIICHHS
BUTpAT Ha onajeHHs y 3,2 pa3u

VY BojoHarpiBayax Takoi KOHCTPYKIIIT MOXHa HarpiTé Boay Makcumym 1o 85° C. [ns
HarpiBaHHsa Boau 710 95° C npornoHyeMO KOHCTPYKIIIO MOAYJIBHOTO BOJIOHArpiBada. Moayiib
MICTUTh KaMepy 3TOpsIHHS 3 MpHEIHAHUM JO0 Hei MNaJbHUKOM, KOHTAaKTHY KaMmepy 3
TETIIO0OMIHHOIO HACAIKOI0 1 MIHHUMU TUIACTUHAMH, BOJIOPO3MOAUTIOBAY 1 KPAIJIeBIOBIIOBAY.
[TaTpyOoK i1 BUXOAY MHPOAYKTIB 3rOpaHHsl MPUEAHYETHCS OO AUMOBOI TpyOu. Y 1bOoMy
BOJIOHArpiBayl MO€JHAHO KOHTAKTHUH 1 MOBEpPXHEBHH MeToau HarpiBaHHs. [Ipupomnuii ras
CHIATIOIOTh 3 TOBITPSAM y KaMmepl 3ropaHHs 3a JOTMOMOTOI 0arato (akedbHOTO MaIbHHKA.
[IpoxykTu 3ropaHHs BiAJar0Th YaCTHHY TEIJIOTH BOJAOOXOJOKYBAJIILHUM CTiHKAaM, BUXOJSTh
3 KaMepu 3rOpaHHs 1 HAAXOASATh 1O KOHTAaKTHOI Kamepu, Je, HPOXOASUH MIXK
TErI000MIHHUMU €IeMEeHTaMU, 0€3M0CcepeTHhO KOHTAKTYIOTh 3 BOJIOIO.

BHacniok  IHTEHCHMBHOTO  KOHTAKTHOTO  TEIJIOOOMIHY  TMPOAYKTH  3TOpaHHS
OXONOKYIOThCS 10 S50-55° C 1 Kpi3b KparieBIOBIIOBAY BHUXOASTH Y JUMOBY TpyoOy.
3BopoTHa Bojia 3 Temneparyporo 40-45° C HaaxoauTh TpyOOTPOBOJOM 10 BEPXHHOI YACTHHH
MOJIYJISI, PO3OPHU3KYETHCSI BOJOPO3MOJLIIOBAYEM, CTIKA€ JOHU3Y HACAIKOIO, HArpiBalOYUCh
npoaykramu 3ropanHs g0 60° C, BiATak HAAXOAWTH Y KUIBIEBUNM KaHAT HA OXOJIOIKCHHS
KaMepu 3ropaHHs, Ae jorpiBaetscs 10 95° C i momaerbcs crokuBaueBi. KKJ[ Takoro
KOHTaKTHO — MOBEPXHEBOro BojoHarpiBaua nepesuurye 100 % ( npu o=1,1). JonaBanus y
BOJly 1HriOiTOpY IUTIBKOBOTO THIy «BiTam» mae 3Mory crabimizyBaTd IMIBHAKICTH KOPO3ii Ha
pieHi 0,02-0,03 MM/pik, 1110 MEHIIIE 32 HOPMATHUBHI BUTpaTH 1715 TerioMmepex (0,04 MM/pik).
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[ToraTkOBE CTUMYIIOBAHHS 30BHIITHBO—CKOHOMIYHOI1
TISJIBHOCTI

CraTTs mMpUCBSIYEHA TOCIIIKSHHIO BIUTUBY ITOIaTKOBOI MOJITHKH JIEPKABH HA 30BHIITHbO-EKOHOMIYHY
ISUTBHICT, @ TAaKOX 3aX0JaM II0JAAaTKOBOTO CTHMYJIOBAHHS CHPSIMOBAHUM Ha 301UIBIIEHHS Ta IMOKPAIICHHS
30BHINIHBO-EKOHOMIYHOT TiIsUTPHOCTI YKpaiHu.

NMOAATKHU, NOJATKOBA MijJIbra, NOJATKOBA 3HUKKA, CTUMY.II0I04Ya GyHKIIfA MOAATKIB, cneliajibHa (BijibHA)
€KOHOMIYHA 30HA

IlocranoBka mpoOJsemu Ta ii akryaabHicTb. CydacHMIl CTaH PpO3BHUTKY
1HTerpauii HallOHaJbHUX TOCHOJAPCHKUX CHUCTEM BHMAra€ IOCTIHHOTO IMOIIYKY
MEXaHI3MIB PETyJIIOBaHHS 30BHINTHBOSKOHOMIUHOI CTpaTerii KpaiHu s 30€peKeHHS
il KOHKYpPEHTOCIPOMOXHOCTI Ha 30BHIIIHBOMY PHUHKY. BaknuBuMm 3aco00OM Takoro
pEryJtoBaHHs MOCTA€E MOAATKOBA CUCTEMA.

B 11p0My KOHTEKCTI BaXKJIMBUM € MUTAHHS MPOBEJACHHS BUBAXKEHOI MOAATKOBOI
HOJIITUKY, CHOPSIMOBAaHOi Ha 301IbIIEHHS Ta MOKPAIIEHHS 30BHIIIHBOTOPrOBEIHLHOIO
000pOoTy KpaiHM, 3adydeHHs I1HO3EMHOTO KamiTaly B HAI[lOHATbHY EKOHOMIKY,
3a0e3neuyeHHs BUKOHAaHHA (icKanbHMX (QYHKUIA O0€3 3HAa4HMX MOTPSCIHb JJs
HaIlllOHAJIbHOI TOCTIOIAPCHKOI CUCTEMH.

Jns YkpaiHu HaraapHOIO MOTPeOOI0 BHCTyNAa€ BJAOCKOHAJIEHHS MOJATKOBOL
CUCTEeMHM Ta TIOJAATKOBOTO  PETyJIOBaHHS, sKi O chopusiiu  crabimi3arnii
KOHKYPEHTOCIIPOMOKHOCTI 11 €KOHOMIKH MPU BXOJKEHH1 y CBITOBE IOCII0IapCTBO.

© H.O. [Namamapuyk, 1. JI. 3arpe6a, 2013
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