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Jleknis 1. TexHiko-eKOHOMiYHi OCHOBY BUKOPUCTAHHSA eJ1eKTPOeHeprii B
TEIUIOBUX i TEXHOJOTIYHUX MPOLECAX CiIbCBKOTOCIOIAPChKOr0 BUPOOHHUIITBA.
E¢exTuBHICTSH I HEepcneKTHBA eJIeKTPUpikalii TEIVIOBUX MPOLECIB Yy
cisibcbkoMy rocnogapcrTBi. TexHiko-eKOHOMiIYHE OOTPYHTYBaHHS 3aCTOCYBaHHA
€JICKTPUYHOI eHeprii B TEXHOJOTIYHHUX Npouecax.

Cman i npobnemu eleKkmpomepmii y CilbCbKomy 20Cno0apcmei

CinbcbKe TOCMOAAPCTBO — BEJMKHUIM CIIOKUBAY TETNIOBOT €HEPTii: B 3arajibHOMY
€HEProcroKMBaHHI OCHOBHA YacTKa MpUMNaJa€e Ha TEIJIoBl mpouecu. PaiionanbHe
TEIUIONOCTAaYaHHS CUIbCBKOTO TOCMOAApCTBa € BaXKJIMBOIO EKOHOMIYHOIO Ta
collanbHOI0 3anaudcto. lle moB'A3aHO 3 OCOOJIMBOCTSMM CLIBCHKOTOCIOAAPCHKUX
HIATPUEMCTB SIK 00'€KTIB TEIUIOMOCTAYaHHS.

[lepmia 0coOMMBICTH MOJIATAE B TOMY, IO JUIsl CUIBCHKOTO TOCIOJApCTBa
XapaKTepH1 HU3bKA IIUIbHICTh TEIJIOBUX HABAHTAXEHb 1 BEJIMKA PO30CEPEIKEHICTh
cnoxkuBadiB. ToMy B OCHOBHOMY IIOIIMPEHI JICLIEHTPalIi30BaHI CUCTEMU
TEIUIONOCTAaYaHHs BiJl MaJUBHUX KOTeJdeHb. OJHAK 11l CHCTEMH MalOTh TaKi HEAOIKH:
BEJUKI TPAHCIOPTHI BUTpaTH HaA JIOCTaBKYy IMajuBa; BTpPATH MalldBa MpH
TpaHCHOPTYBaHHI Ta 30epiraHHi; 3HaYH1 BUTPATH PY4YHOI Ipaili Ha 0OCIyroByBaHHS
MaJIOTIOTYKHHUX MaJTUBHUX YCTAHOBOK (Ba)KKO IMiIAFOTHCS aBTOMATH3AIlil); HU3bKHIA
Koe(DilliEHT KOPUCHOT 1ii.

JHlpyra ocoOJIMBICTh CLIBCHKOTOCIIOJAPCHKUX CIIOKHBAUYIB TEIUIOTH — BEIUKA
HEPIBHOMIPHICTh HABAHTAXKEHHSI Ta MaJMi KOEQIIEHT BUKOPUCTAHHSI MaKCUMYyMY
(ms  momounux ¢epm — 0,25..0,35, mna  cBuHapcekux — 0,55.. 0,75).
HepiBHOMIpHICTh TENJIOBOIO0 HaBaHTaXXEHHS MPU3BOJAUTH A0 MEPEBUTpAT MajluBa B
Mep10aN IPOBAIIB HABAHTAXKEHHS.

Tperss 0cOOMUBICTD CUTLCHKOIOCTIOAPCHKUX CIOKUBAYIB MOJISATAE B TOMY, IO
IUIsl HOPMAJIBHOI JKUTTEISTIBHOCTI TBApUH, MTaXiB 1 POCIMH MOTpPiOHA ONTHUMAaJIbHA
TeMIiepaTypa HaBKOJHUIITHBOTO MOBITPs. BiaxuiieHHa TemnepaTrypu Bij ONTUMAaJIbHOT
HEraTHUBHO TO3HAYAETHCA HA MPOTIKaHHI BciX mporeciB. OcoO0aMBO MIKIAINUBI Pi3Ki
KOJIMBAHHS TEMIIepaTypu MPOTATrOM J100U.

[lepepaxoBaHi  OCOOJMBOCTI  CUIbCHKOTOCHOJAPCHKUX  MIANPUEMCTB 1
OOyMOBJIEHI HHUMM TPYJHOIIl TEIJIONMOCTAaYaHHS 3MYIIYIOTh BUIIYKYBAaTH 1HIII
JpKepena TersioBoi eHeprii. HallOuibn mepcnekTuBHA Ui LMX LUIEH eNeKTpU4YHa
eHepris. [ BUKOpHCTaHHS 103BOJISE:

— aBTOMATHU3yBaTH TEXHOJIOTTYHI POLIECH, 32 PAXYHOK YOTO CKOPOTUTH BTPATH
tertotu Ha 20...25%; 30UIbIIUTH IPUPOCTU Ta 3HU3UTU BUTPATH KOPMIB (3aBISKU
OUTBII TOYHIHM MIATPUMII TEMIICPATYPHOTO PEKUMY);

— MIABUIIUTHA TEXHIYHUHN piIBEHb BUPOOHUIITBA, MPOAYKTUBHICTD 1 KYJIbTYpPY
npari,

— 3MEHILIUTHU 3a0pyJHEHHS HABKOJIMIITHBOTO CEPEOBHUILIA,;

— BUBUIBHUTH BEJIUKY KUIBKICTh TEXHIYHOT'O MEPCOHAITY, 1110 00CIYTOBYE
KOTEJIbHI Ta TEIUIOB1 MEPEXI,

— 30UIBIIUTH HAJIHHICTh CUCTEMHU TEIIONOCTaYaHHS.

J1o He1TaBHBOTO Yacy BBa)KaJocsl, IO €JEKTPOHArpiB 00YMOBIIOE MIEPEBUTPATH
€HEPreTUYHUX PEecypciB 4Yepe3 BTPATU MPU JABOKPATHOMY MEPETBOPEHHI €Heprii



naiuBa (crepury B CISKTPUYHY Ha EJCKTPOCTaHIll, a TOTIM B TEIUIOBY B
CIIEKTPOTEPMIUHIM yCTaHOBIII). B pe3yibTaTi BceOIYHMX MOCTIIKEHb BCTAHOBJICHO,
0 TOpH €JeKTPOHarpiBaHHI NEPBUHHI EHEPreTUYHI pecypcH, HaBMAKH, YacTo
ekoHOoMJIATBhCS. Tak, Tuibku B 1982 p. 3aBOSKM €IEKTPOHArpiBy B CUIbCBKOMY
rocrnoAapcTBi Oyno 3ekoHoMJeHO O0au3bko 1,2 miH. T ymoBHoro nanusa. lllupoke
3aCTOCYBaHHS €JEKTPOEHEPTIl sl eNeKTpU(iKallil TeIIOBUX MPOLIECIB CTPUMYETHCA
MOTYXHICTIO €JIEKTPUYHUX CTAHIIl 1 MPOMYCKHOIO CIPOMOMKHICTIO CLIBCHKHX
CJIEKTPUYHUX MEpEeX, K1 HEeIOCTaTHI JJIsi BUPOOHUIITBA Ta Mepenayl JA0JaTKOBOi
€Heprii, 1o HeoOXiJHA eJIEKTPOTEPMIYHUM YCTaHOBKaM, a TaKOXX OOMEKEHOIO
HOMEHKJIATYpPOIO Ta 00CSITOM BUPOOJICHOTO €JIEKTpOoTepMideckoro obsannans. Ciin
3a3HAYMTH, [0 MACIITa0W BUKOPUCTAHHS €JIEKTPUYHOI €Heprii AJIsl TeTIONOCTayaHHs
3MIHIOIOThCS B 4aci. JIns KOXHOro eramy pO3BUTKY  €JIEKTPOTEXHIYHOI
MIPOMUCIIOBOCTI, €HEpPro- Ta eJICKTPONOCTa4YaHHs ICHYye HaWOUIbll edeKTUBHUI
(ontumanbHuil) piBeHb enekTpu@ikamii TEIIOBHX MPOIECIB Yy  CUIBCHBKOMY
rocriofapcTBi. Jlanuit piBeHb ISl KOHKpeTHOro etamy (BiIpi3Ky 4acy) BU3HAYalOTh
Ha MIJCTaBl PO3PaXyHKY MPUBEIECHUX BUTPAT.

EnexTpuuHy eHeprito B TOCHOJAPCTBAX 3aCTOCOBYIOTh JUIsl. HarpiBaHHS
noBiTps (B CHCTEMaX MPUIUTMBHOT BEHTHJIAIIIT CUTLCHKOTOCTIONAPCHKUX MPUMIIIICHD, B
CUCTEMaxX PpEUHUPKYJALil OBOYECXOBHUI, NpPH CYIIIHHI CLIBCHKOIOCIOAAPCHKOT
NPOJYKILii); HArpiBl BOAW Ta reHepaiii napu (a1 KOpMONPHUTOTYBaHHS, HAITyBaHHS
TBapWH, CAHITAPHO-TIri€HIYHOT OOpOOKM TBapWH i OOJaJHAHHS, MOJHBY POCIIHH),
MiCIIeBOTO 00IrpiBy (Ipy BUPOIYBaHHI MOJIOJTHSIKY ).

Jus  uux  uvied  BUKOPHUCTOBYIOTH — €JIEKTPOTEpMIuHE  OOJaJHAHHS
CUIBCHKOTOCIIOAAPCHKOr0 MPU3HAYEHHS, 0 BUITYCKAE€THCS HAIIOIO MPOMUCIOBICTIO!
KOMOIHOBaH1 1H(payepBOHI Ta yIbTPadioneToBl OMNPOMIHIOBAIbHI YCTAaHOBKH,
iH(pavyepBOHI ONMPOMIiHIOBadl, OpylnepH, €JIeKTPOBOJOHATPIBAUI-TEPMOCH, MPOTOUYHI
CJIEKTPOAHI Ta €JEMEHTHI BOJOHArpiBayi, €JEKTPOJHI MapoBi KOTJH, €IEKTPO-
oOirpiBajibH1 NaHeNl, KWIMMKH, €JIEKTpoKajJopudepHi YCTAaHOBKM Ta CIelialbHUN
HarpiBaJibHUM MpoBiA. KidbKICTh 1 MOTYXKHICTH €IEKTPOTEPMIUYHHUX YCTAHOBOK B
CUILCHKOTOCIIOAAPCHKOMY BHUPOOHMIITBI Oe3mepepBHO 30UIBIIYIOThCSA. Benukum
MOTEHIITHUM CIHOXKMBA4Ye€M €JIEKTPOHArpiBYy MOBHHHI CTaTH POCIUHHMIITBO Ta
IUIOTiBHUIITBO (0OIrpiB MAPHUKIB 1 TEIUIHIB, TEPMOOOPOOKA MPOTYKIIIT).

Jlekuis 2. EnextponarpiBanusi onopom. ®iznuHi 0CHOBH eJIeKTPOHATPiBAHHS
onopom. I[Ipsime narpiBanus onmopom. [lodiune (HempsiMe) HATPiBaAHHSI ONOPOM.
EnexTponyrose HarpiBaHHs.

B enexTpoTepMiuyHUX MpolEcax IMUPOKO BHUKOPUCTOBYIOTh E€IEKTPUYHUMN
HarpiB OMOPOM, MpH SKOMY €JIEKTPUYHA EHEprisi MEepeTBOPIOETHCS B TEIUIOBY
0e3rmocepeIHbO B MPOBITHOMY CepeIOBUIII a00 MPOBITHUKY, IO BKIIOYEHOMY B KOJIO
EJIEKTPUYHOTO CTpyMYy. B EIIEKTPOTEPMIYHUX YCTaHOBKax (ETVY)
HU3BKOTEMIIEPATYpPHOrO HArpiBy TeMIlepaTypa HarpiBajJbHOTO Marepiaay abo
cepenoBuiia He nepeBuinye 673...873 K, 1 TermnooOMiH BiIOYBa€THCS B OCHOBHOMY 3a
paxyHOK TETUIONPOBIIHOCTI 1 KOHBEKIIIl. Taki yCTAaHOBKHM 3aCTOCOBYIOTH JUIsl HArpiBy



MOBITPsI, BOJH, CYIIIHHS CLIBCHKOTOCIOJAAPCHKUX MaTepialiB 1 1HIIUX MPOIECIB.
VYCTaHOBKU CEpeHbO- 1 BHUCOKOTEMIIEPATYpPHOIO HAarpiBy BUKOPUCTOBYIOTH IS
3arapTyBaHHs, OTXKWra, TEPMIYHOI OOpoOKM MeTamiB 1 T.J. Y IUX YCTaHOBKax
TeMIiepaTypa HarpiBaJlbHOro MaTepially abo cepeIoBHUIa MOXKE JOCsraTH
1473...1523 K, a mporecu TemaooOMiHY 3AIMCHIOIOTHCS 32 PaxXyHOK KOHBEKUIi 1
BUMPOMiHIOBaHHS. KiIbKICTh TETUIOTH, 1110 BUALICHA B HArpiBaJIbHOMY MaTepiaii abo

CepelloBHUIIIl, NPOMOpIIiiiHa KBajapaTy cwid cTpymy | 1 3anexurb Bif Omopy
HarpiBaJibHOro Marepiany R 1dacy HarpiBy t:
Q=12Rt.

EnexTpuuHuii HarpiB omopoM — HaWOUIBII MPOCTHHA 1 €KOHOMIYHHM crocid
MEPETBOPEHHS €JIEKTPUYHOI €HEprii B TEIUIOBY. 3a criocoOOM BUJAUICHHS Ta Mepeaayl
TEIJIOBOI €Heprii HarpiBajJbHOTO CEPENOBHUILI a00 MaTepiany po3pi3HAIOTh NPIMUM 1
Henpsmuil (MoOIYHMI) HATPIB.

Ipsamuii nacpie oOPOM 3aCTOCOBYIOTH JIJISI €IEKTPONPOBITHUX CEPEAOBHII 1
MarepianiB. HarpiBanHs 30IHCHIOETbCS 3a PaxyHOK MPOIYCKAHHS EJIEKTPUYHOIO
CTpyMy 0e3mocepeIHhO Uepe3 HarpiBaJibHE CEpeOBUIIE a00 MaTepial.

[Ipsimuit HarpiB OMOpPoOM, y CBOIO UepTy, NIAPO3AUISETHCSA HA 1BA CIIOCOOU:

— IpSIMUI HarpiB METaJEBUX TUI, AKUI HA3UBAETHCS €IEKTPOKOHTAKTHUM;

— IpSIMUIl HArpiB IPOBIIHUX MAaTepiajiB, 110 BOJOAIIOTH I0HHOIO MPOBIIHICTIO,
KWW Ha3UBAETHCS €IIEKTPOTHUM.

Henpsimuii (nobiunuil) Haepié ONOPOM BHKOPHCTOBYIOTH JJISi TPOBITHUX 1
HemnmpoBinHUX MatepianiB. [Ipu nanomy cnocoOi HarpiB cepefoBHina abo Marepiany
3MIACHIOETHCS 32 PAXYHOK TEIUIONPOBIAHOCTI, KOHBEKIi 1 BUIPOMIHIOBAHHS BiJ
CHEellabHUX HAarpiBaJbHUX MPUCTPOIB MNPH MPOTIKAHHI MO HUX EJIEKTPUYHOTO
CTpyMYy.

EnexTpoayroBuii Harpis.

JlyroBuii po3psii — 11 CaMOCTIHHUM €JIEeKTPUYHUN pO3psi B razax abo mapax
MeTaly, SKHM XapaKTepU3YEThCS BEIUKOIO IIUIBHICTIO CTPYMY Ta BHCOKOIO
TEeMIIepaTypol0 KaHaiy po3psiia. B enexkTpoTepMIiYHUX yCTaHOBKaxX 30YHKEHHS TyTH
B1I0YBA€ETHCS MPU MOYATKOBOBY JOTUKY €JIEKTPOIB, A0 SKUX MiJBeAeHa Hanpyra. B
MOMEHT KOPOTKOI'O 3aMHUKAaHHS €JIEKTpOAu po3irpiBatoThcs. [lpu BigBeneHH1
€JIEKTPOMIB 32 PaxyHOK TEPMOECJEKTPOHHOI 10HI3allli ra3iB BHHHUKAE EJIEKTpPUYHA
Jyra, M0 MPEACTaBIse COO00I0 CHIBHO 10HI3YIOUY CYMIII Ta3iB 1 mapiB maTepiana
aHoza Ta karoja. Kanan ayru 3a JOBXHHOIO € HEOJHOPITHUM 1 CKIIAJJAETHCS 3 TPHOX
MOCIIOBHUX IUISTHOK (puc. 1).

JloBKMHA MPHUKATOAHOT JUISHKKA OJIU3BKO 10° wm. Hamnpyxenictp #oro
enexTpryHoro moist cranoButs 107..10° B/M. KaromHe majiHHS HAmpyru
3HaxoauThes B Mexkax 10..20 B (B 3anexHOCTI Bijg MaTepiany eJIeKTPOIiB, POAY
CTpyMy Ta cTaHy Tra3y). Temmeparypa KaToia B pe3yJbTaTi I1HTEHCHBHOI'O
O6ombapayBanHs no3uTuBHUMHU 1oHamu aocsrae 2500...2800 K.

JIOBXHHA aHOAHOI NUTAHKH Oimpmie katommoi i mepesuiye 10° m. Anonme

NaJiHHSA HAIIPYTy CTaHOBUTH 2...6 B. TemmepaTypa aHo/a BHIIlE TeMIIepaTypH KaTo1a
1 nocsarae 2700...4500 K.



HanpyXeHicTh €1eKTPUYHOTO TOJII B OCHOBHOMY CTOBIIi YT 3HaXOJUTHCS B
mexkax 1500..5000 B/m. Temmeparypa B KaHami Ii€i JUISHKA JYTH JIOCSTA€E
6000...12000 K, a xoHmeHTpariist ioHis B Hpomy — 10** 1/m°, T06T0 cTOBI MyTH SIBIISIE
co0010 MIa3My 3 AyXk€E BUCOKOIO MUTOMOIO €JIEKTPUYHOIO MPOBIAHICTIO.
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Puc. 1. O6nacTe AYroBOro po3psiay Ta po3noIil HAIpyEHOCT1 B KaHaJl AyTH:
1 — npukarogHa AUISTHKA; 2 — OCHOBHUM CTOBO JyTH; 3 — IpUaHOAHA AUISTHKA

TakuM 4YMHOM, TOpPIHHS EJIEKTPUYHOI AYTM CYNPOBOKYETHCS HACTYIHUMH
edeKkTamu, sIKi 3yMOBIIOIOTH 00JIaCTH i1 3aCTOCYBAaHHS:

— BEJIMKUM BUAUICHHSIM TEIUJIOTH Ha enekTponaax. Ha mpomy 3acHoBaHa poboTa
EJIEKTPOAYTrOBUX Meuel MPSMOro HarpiBy Ta TEXHIKa €JIEKTPOyTOBOI0 3BapIOBAHHS,

—HOTY>)KHHUM TPOMEHUCTUM TOTOKOM B ONTHUYHOMY Jlama3oHi CHEKTpa
€JIEKTPOMArHiTHUX KOJMBaHb. Ll BIacTUBICTh BUKOPUCTOBYETHCS B €IIEKTPOTYTOBUX
neyax HENpsAMOro HarpiBy Ta B Ta30po3psAOHUX JDKepelaax  ONTHYHOIO
BUIIPOMIHIOBaHHS.

Enextpuuna payra, sK CHOXHBAa4 €JIEKTPUYHOI €HEprii, JOCUTh MOBHO
XapaKTEPU3y€ETbCS CTATUYHOK BOJIBT-aMIIEPHOKO XapakTepucTukorw U, = f(l a)

(puc. 2). Ii yMOBHO MOkHA PO3iMUTH Ha 061acTh Manux ctpyMis (1o 80...100 A);
cepeanix ctpymis (100...800 A) i o6macts Beaukux (Buie 800 A) cTpyMiB.

B oOnacti Manux cTpymiB BOJBT-aMIIEpHA XapaKTEPUCTHKA Mae MaJarouyuil
Burisi. lle mosicHIOEThCS TUM, IO 31 30UIBIIEHHAM CHJIM CTPyMy IUIOIIA
MOMEPEYHOro Tmepepidy Ta NUTOMa eJEeKTPUYHAa MPOBIAHICTH CTOBMA JIYTH
30UTBIIY€EThCA BHIIE, HDK CTpyM. [Ipu 1IbOMY HIIIBHICTH CTPYMY 1 HAIlPY’>KEHICTh
EJIEKTPUYHOTO TOJIs1 3MEHIIYIOThCS.

B o6nacti cepenHix CTpyMmiB Hampyra Ha Ay31 HNPaKTHYHO HE 3aJICKUTh BIJ
CWIM CTPYMY, OCKUIbKHM IIJIOIA@ TIOTEPEYHOro IMepepi3y CTOBMA 30UIBIIYETHCA
MPOIOPIIIHO CTPYMY.

[Ipy BeNMKUX CTpyMax 3pOCTaHHS CHJIM CTPYMY HE CYIPOBOJKYETHCS
NPOMOPLIMHAM POCTOM KAaTOAHOI IUIAMU (BOHO 3alHSUIO BCHO IUIONIY MOBEPXHI
KaToj1a). XapaKTepPUCTHKA BOJIbT-aMIIEPHOT IyTH BUXOIUTH 3pOCTAI0YOIO.

VY 3BaproBajpHIA TEXHILI €JEeKTpUYHA Jyra KIacU(PIKyeETbCS 3a POJOM
CepelloBHUIIIA, B IKOMY BiI0YBa€TbCs PO3PS:

— BIAKpUTa Ayra, 10 TOpUTh B IMOBITPI, Mapax MeTaly Ta KOMIIOHEHTaX
EJIEKTPOAHUX MOKPUTTIB;



— 3aKpura Ayra, o ropuTh mig ¢aocoM B mapax Mmetany i1 ¢gutocy. dmaroc —
JOTIOMIXKHA PEYOBWHA JJI 3aXUCTy 00JIACTI 3BapIOBaHHS METaJiB, TaKOXK
JOTIOM1KHA PeUYOBHUHA JJIsl TAaWKU METaiB;

— Jyra, 1110 TOPUTh B 3aXMCHUX razax (aproH, rejii, TBOOKKHC BYTJICITIO).
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Puc. 2. CtaTtn4Ha BoJIbT-aMIepHA XapaKTEPUCTUKA TyTU

BonbT-amnepHa xapakTepHCTHKa BIIKPUTOI IyI'M Ma€ MaJaloyuil BUTIIAN, a
3aKPUTOI 1 3aXUIIEHOIO — 3POCTAIOUUH.

JIkepeno S>KUBICHHS JOYrd TOBMHHO 3a0e3nmedyBaTd CTiike i1 TOpiHHSA,
CTaOUIbHICTh PEXHUMIB 3BaploBaHHsA 1 Oe3neKky oOCIyroByBaHHS ycTaHOBOK. Lli
BUMOTY BHKOHYIOTHCS BIAIMOBIIHUM BHOOPOM MapaMeTpiB JKepesia UBICHHS: POy
CTpyMy, Halpyrd XOJIOCTOTY XOJy, 30BHIIIHBOI XapaKTEPUCTUKHU, CHOCOO0Y
pEryJIOBaHHS 3BaproBaHHs CTpyMoM. EnexTpuuHa nyra Mmoxke OyTH sIK Ha TIOCTIHHIH,
Tak 1 Ha 3MIHHIA Hampy3i. CTIMKICTh AYrdM 3MIHHOTO CTPYMY 3HIKYEThCS depes3 il
yracaHHs TpU KOXHOMY IMEpexoJii CTpyMy dYepe3 HyJb. TOoMy TOpIHHS OYyT'H €
nepepuByacTUM 1 HecTikuM. CTaTMYHA BOJIb-aMIIEpHA XapaKTEpHCTHKA IyTrd Ha
3MIHHOMY CTpYMIi MOA10HA 111 XapaKTepUCTHUIll TPU MOCTIHHOMY CTPYMI.

Hanpyra 3amamioBanHs ayru mnoctiiHoro crtpymy crtaHoButh 30..40 B, a
sminHoro — 50...55 B. Hanpyra xonoctoro xoay jaxepesna moBuHHA OyTH OLIBIIONO 3a
Hanpyry 3anamoBaHHs Ha 10..50 B. Jlyra 1 mkepeno >KHUBJIEHHS YTBOPIOIOTH
CUCTEMY, sika Oyjie 3HAXOJIUTHCS B CTIHKIN piBHOBA3i, SIKIIO MPU Taar04viil BOJIBT-
aMIepHii XapaKTEpUCTHUIl IyT'H 30BHIIIHS XapaKTEpUCTHKa JpKepena Oyae Oulbli
KpPYTOIaal0uoIo. CridikicTh ~ Oyrm 31  3pOCTAalO4Yol0  BOJbT-aMIIEPHOi
XapaKTePUCTUKOIO 3a0€3MeUyEThCS, SKIIO 30BHIIIHSA XapaKTePUCTUKA JIXKEpesia MEeHII
3pocTatoya. PeryntoBaHHS 3BaproBajJbHOTO CTPYMYy HEOOXITHO TpHU 3BaprOBaHHI
AeTayiei pi3HOi TOBUIMHU. JlJIS IIbOTO JIXKEpesa >KUBJICHHS MOCTa4aloTh MPUCTPOSIMHU
CTYIEHEBOIr0 a0 MIABHOT'O PETyJIIOBaHHS 3BapIOBAIIBHOIO CTpyMy. B sikocTi mxepen
KUBJICHHS JYIM 3aCTOCOBYIOTh 3BaploBalibHI TpaHc(opmaTopu, TIe€HepaTopu
HOCTIHOTO CTpyMy (IIEpeTBOPIOBaYi) 1 HAMIBIPOBITHUKOBI MaTepiaiu.



Jlekuis 3. Inaykuiiine HarpiBanns. @i3n4Hi 0CHOBHU iIHIYKIITHOTO HATPiBAHHS.
IIpyHUMIM TAa NPUCTPOI iIHAYKUIMHOI0 HATPiBAHHA CTPYMAaMU NPOMHUCJI0BOL
yactoru. [liesekrpuyne HarpiBaHHs. @i3M4YHI OCHOBH JieJIEKTPUYHOI O
HarpiBanHsa. OCHOBHI HANIPAMM Ta NEPCHEKTHBH 3aCTOCYBAHHA i€ ICKTPUYHOI O
HArpiBaHHA B CLUILCbKOMY rocrnogapctni. /[skepesia skMBJIeHHSA YCTAHOBOK
IHIYKIIIHOTO TA AieJIeKTPUYHOI 0 HATPIBAHHS.

[HayKkuiitHuil HarpiB — HarpiB CTPYMONPOBILAHUX TUI 32 PaXyHOK BUXPOBUX
CTPYMIB, IO THAYKTYIOTBCS B €JNEKTpOMar"HiTHoMy mnoii. [Ipu mpoMmy enekTpuyHa
€HEPrisl ePETBOPIOETHCS TPUUL.

Cnoyarky 3a JONOMOIrOI0 I1HAYKTOpa BOHa TIEPETBOPIOETHCS B EHEPIIIO
3MIHHOT'O MarHiTHOIO MOJIs, sSiKa B pelie, U0 PO3MILIEHE B IHIYKTOP, MEPETBOPIOETHCSA
B CHEpPrir0 eJeKkTpu4Horo mons. [, Hapemni, mig Ji€l0 €JIeKTPUYHOrO IOJsS B
HarpiBaJIbHOMY CTPYMOITPOBIIHOMY Matepiajl NOUYMHAIOTh PyXaTUCh 3aps/u, Kl IpH
31IITOBXYBAaHHI 3 HEUTPAILHUMHU aTOMaMH Ta MOJIEKYJIaMH 30UIbIIYIOTh 1X TETUIOBUM
PYX, TOOTO €HEpris eNEKTPUUHOTO MOJIS IEPETBOPIOETHCS B TEILIOBY.

{inpHICT CcTpyMy 3a mepepizoM (poc. — «CceuyeHHE») HarpiBaJIbHOIO
MPOBIJHOTO TiIa HeoJHaKoBa. HailOuIbIIOro 3Ha4eHHs1 BOHA JOCSTAaE Ha MOBEPXHI
MPOBIHMKA, @ MO Mipl HAOJMKEHHA Horo 10 UeHTpy cnajae. Lle sBuie Ha3BaHe
noBepxHeBUM edekTtoM. B mapi toBumHOo zZ=D, Bunumerscs 87 % TtemnoBoi

eHeprii. Ha Bincrani z=D, Big NOBEpXHI MOTYXKHICTh 3HUXKYEThCS B 7,4 pasu, a

HIUIBHICTh CTpyMy — B 2,7 pa3u. Ha IHTEHCHBHICTH 1 XapakTep HarpiBy 3HA4HO
BIUIMBAIOTh YacTOTa CTPyMy, Halpyra eJeKTPUYHOrO0 Ta MAarHiTHOTO TIOJIB.
3MIHIOIOUM YacTOTy CTPYMY, MOKHAa OTPUMATH HEOOXIIHHWM 3a TEXHOJOTTYHHUMH
yMOBaMHM XapaKTep HarpiBy Ta HOro IHTEHCHUBHICTb.

B 3amexHocTi Bim nOpu3HAayeHHS Ta (QOpMHU  HArpiBaJbHOTO BUPOOY
3aCTOCOBYIOTh I[MIIIHIPHYHI, OBaJIbHI, IIUIAHHI, CTEP)KHEB1 (CTPHIKHBOBI), IJIOCKI Ta
NeTIbOBl I1HAYKTOpU. BupoOu mnpsMokyTHOi (opmMu HarpiBaloTb B OBaJIbHUX,
IUIOCKUX 1 METJIbOBUX IHAYKTOpax. s IWIIHAPUYHUX BUPOOIB BHUKOPHUCTOBYIOTH
IHAYKTOPHU IPAKTUYHO BCIiX THUIIIB.

[wrniaapuuni iHgykropu (puc. 1) HaHOLIBII MPOCTI 3a KOHCTPYKINEK Ta
HajiliHi B ekcruyaTauii. Ix 3aramermit KKJI moctaTHbo BHCOKMiL. IHIyKTOp Mae
0araToOBUTKOBHMM 1HIYKTYIOUUN MPOBIA 3 MITHOI TPYOKH, 1110 CTBOPIOE MAarHiTHE MOJIE,
CTPYMONPOBIJIHI IIMHU Ta KOHTAaKTHI KOJOJIKH I TpPHEIHAHHA JO JKepela
KUBJICHHS, a TaKOXX MPUCTPIM I mojaadl BOAM, SKa OXOJOIXKYe IHAyKTOp. B
IHIYKTOpax JUisi  HackpizHoro (poc. — «CKBO3HOTO») HarpiBy BHPOOIB
BUKOPUCTOBYETHCS TETJIOBA 130151114,

[naykuiiiHi HarpiBaui TUMy «0araTOBUTKOBHUM 1HAYKTOpP y (epomarHiiTHii
Tpy0i» (pHc. 2) MOXYTh BHUKOPHCTOBYBATHCH Yy MPUCTPOSIX JJsi OOIrpiBy TMOJMIB,
naHeseil 1 CTIH B TBAPUHHMIIKUX MPUMIMICHHSX, A OOIrpiBy TPYHTY Ta MOBITPS B
MapHUKaX 1 TETUIALISX.
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Puc. 1. lluninagpuunuii iHaykTop: 1 — iHAYKTOp; 2 — NeTanb

HarpiBau (quB. puc. 2) npencrasise co0or GpepoMarHitpy TpyoKy, ycepeauHi
AKOI pO3TallloBaHa 1HJIYKTyI04Ya OJHO- a00 OaraToKuibHa OOMOTKA, 1110 BUKOHAHA 31
CTEpP>KHIB, YCTAaHOBIIIOBAJIBHOTO MPOBOAA a00 KOHTPOJIbKOro kabento. depomarHiTHa
TpyOKa € OJJHOYACHO MpUIIMayeM eHEeprii MarHiTHOIO MOJisi Ta FTEHEPATOPOM TEIIOTH,
CIIYT'y€ B IKOCTI HECY40i KOHCTPYKIIIi 1 3aXHUI[a€ 0OMOTKY 1HIYKTOpa BiJl MEXaHIYHUX
MOIIKO)KEHb. 3MIHHUNA MAarHiTHUM TMOTIK @, 10 CTBOPIOETHCA IHIYKTYIOUOIO
OOMOTKOIO HarpiBada, HaBOJIUTh y (epoMarHiiTHiil TpyO1 BUXpEBI CTPyMH, SKi
HarpiBatoTh ii. B TpyOi Buauiserbcs 80-85 % Bciei TemoBoi eHepri, B 1HIYKTOP1 —
15-20 %. 3aBasiku MOCIITOBHOMY 3'€THAHHIO XU OOMOTKH IHIYKTOpa MOYThb OyTH
BBIMKHEHI B MEpEXeBY Hampyry. B 3anexxHocTi Bil maTepialy Ta JIiameTpy Tpyo,
MOBITPSTHOTO 3a30py MK OOMOTKOIO 1HIYKTOpa Ta TPYOKOIO KOE(IIIEHT MOTYKHOCTI
HarpiBaya ctanoButs 0,88...0,92.

Puc. 2. bararoButkoBuil iIHAYKTOp Y (hepoMarHiTHiil Tpyoi:
1 — cranesa Tpy0a; 2 — IHAYKTYIOUYHI IPOBiJ

BoponarpiBau-tpancopmarop (puic. 3) BUTOTOBJICHHH HAa MarHiTHIA CHCTEMI
tpudaznoro tpanchopmaropa. Moro mepBuHHa 0OMOTKA, II0 BUKOHAHA MIIHUM
MIPOBOJIOM, PO3paxoOBaHa Ha MepexeBy Hampyry. BropunHa oOMoTKa — 1€ cTajesi



TpyOM B BUIJISAJI CJICKTPUYHO 3aMKHYTHMX HAKOPOTKO 3MIMOBHUKIB, IO SKUM
MPOMYCKAEThCS HarpiBajibHa Boja. [lpu NPOTIKAHHI EJIEKTPUYHOTO CTPyMy IO
MIEPBUHHINA OOMOTIII CTBOPIOETHCS 3MIHHE MAarHiTHE II0J€, CHJIOBI JIiHII SKOTO
3aMHUKAIOThCSl [0 OCEPAI0-MarHiTONMpPOBOAY, MEPETUHAIOTh BTOPUHHY OOMOTKY 1
HaBoJATh B HiKt EPC. Ilix aieto EPC y BropuHHIM 00MOTIIi, 1110 3aMKHYTa HAKOPOTKO,
nporikae crpyMm. OOMOTKa HarpiBa€TbCsi 1 Mepegae Temio BOMAl, WIO
BUKOPHUCTOBYETHCS IS 11 OXOJIOKECHHS.

e e e T e e P

Puc.3. [Ipuctpiii i3 3aMKHYTUM MarHitTonpoBooM (BogoHarpiBad-TpaHchpopmarop):
1 — marHiTOnpoBiA-ocepast (Poc. — «KCEPACUHUKY); 2 — BTOpUHHA 0OMOTKA 31
CTajeBUX TpyO; 3 — mepBUHHA 0OMOTKA; 4 — IIUIIIH, 110 3aKOPOUYIOThCS

[lin nieJileKTPUYHMM  HArpiBOM  pO3yMIIOTh HAarpiB  JIEJEKTPUKIB 1
HAIIBINPOBIJHUKIB Y 3MIHHOMY €JIE€KTPUYHOMY TOJI, M AIEI0 SIKOrO HarpiBaJIbHUM
eJIeMEeHT Toyisipu3yeThes. I[lomspuszamiss — 1ie Tpolec 3MINTyBaHHS IOB'SI3aHUX
3apsAliB, 110 NPU3BOAUTH 1O  TOSIBU EJIEKTPUYHOTO MOMEHTY B OyAb-SKOIO
MaKpocKkomniyHoro enemeHTa o0'eMy. [lomspuzanico NOAUIAIOTH HA TMPYXKHY 1
penakcamiiny: npyxHa (0e3iHepIiiiiHi) 00OyYMOBIIIOE CHEPril0 €JICKTPHUYHOrO IO, a
penakcariiiina (iHepIliiiHa) — TEIUIOTY, 10 BUIUISETHCS B HArpiBaJbHOMY MaTepiali.
[Ipu penakcariiiHii monspu3alii 30BHIIIHIM €JIEKTPUYHUM TIOJIEM CTBOPIOETHCS
poboTa MO TOJOJAHHIO CWJI BHYTPINIHIX 3B'S3KIB («TEpTsI») aTOMiB, MOJEKYI,
3apsAIKEHUX KOMILUIEKCIB. MTOJIOBUHA 111€1 pOOOTH MEPETBOPIOETHCS B TEILIIO.

[ToTyXHICTb, 110 BUAUISETHCSA B ICIEKTPUKY, 3a3BUYall BTHOCSTH /10 OJWHUIIL
00'eMy Ta 0OUHCITIOIOTH 32 POPMYIIOIO:

— 2
= §E2,
& =¢E
ne § — KOMIUIeKCHO-CIIpsDKEHa NpOBIMHICTE Matepiany; E,, — Hampyra

(Hampy KEHICTh) CIEKTPUYHOTO TIOJIsI B MaTepiai.
KommnekcHa npoBigHICTS:

¢ = joeyt,,
e §, —IOBHA KOMIUIEKCHA JieJIEKTPHYHA IPOHUKHICT.



&, =el- jeC,
Jiticna yactuHa €(, siKa Ha3UBAETHCS JICJICKTPUUHOI MPOHUKHICTIO, BILUIUBAE
Ha KUTBKICTh TEIUIOTH. SIKa MOKe OyTH 3amaceHa B Martepiaii. YsBHa yacTuHa €(, ska
HA3MBA€TLCSA (PAKTOPOM BTpaT, € MIpol eHeprii (TEIUIoTH), IO PO3CIIETHC B
Marepiali.

Jleknisa 4. MeTonnka BU3HAYEHHS PO3PAXyHKOBOI NOTYKHOCTi Ta BUOip
TeIJIOTeHEPYIOYHX YCTAHOBOK 32 1000BMMH rpagikaMu TeIVIOBUX HABAHTAKEHb
NiJ Yac BiJILHOT0 Ta BUMYLICHOI0 eJIeKTpocno:kuBanusa. Kinacugikanis
BOJOHATPiBHUKIB i KOTJIIB.

lapsuy BoAy Ta map BUKOPUCTOBYIOTh B SKOCTI TEIUIOHOCIIB B CHUCTEMax
OIEJIEHHS, B IMpollecax KOPMOIPUTOTYBAaHHS, B 3aXHILEHOMY I'PYHTI AJisl TIOJUBY, B
MaMCTepHSIX, IJI 3aJ0BOJICHHS CaHITAPHO-TIME€HIYHUX TOTped 1 T.J. TBapuUHHMII
dbepMu HalOUTBII BeNWKI crokuBaul rapsiyoi Boau. Ha depmax rapsuy Boay 3
temneparyporo 353 K (80 °C) BUKOPHCTOBYIOTH JUIi MHUTTS TOCYIy, CENepaTopiB,
MacTepu3aTopiB, MOJIOKOMPOBOIB, aBTOIMCTEpH 1 T.A. JJia miaMUBaHHS BUMEHI
KOPOB 3aCTOCOBYIOTh Boay Temmeparypoio 313 K (40 °C), a ans moiHHsS TBapuH —
temmneparypoto 285 K (12 °C).

3a3Buyaii Boay HarpiBarTh g0 353...363 K, a moTiM muisxom aoaaBaHHS
X0J10/1HOT (Oe3mocepeIHb0 B CHOXKKMBAaYa) JOBOJATH 11 0 HEOOXITHOI TeMIepaTypH.
Macy rapsiuoi Boau (a00 BUTpaTH), 10 HEOOXITHA 11 OTPUMaHHS 3a7aHOl KLTBKOCTI
Boau (abo Butpat) M, Temmepatypoto 7', , BU3SHA4YAIOTh 32 (OPMYIIOI0:

M =M, T Tx
T. - T,

ne T, —reMieparypa X0Ja0aHOI Boau; 1. —TeMieparypa rapsyoi BOIH.

CM

Butpatu TtemioTM Ha HarpiB BOJAM Ta OTpPUMaHHS mMapa 3aIeKATh BiJ|
yTPUMaHHS.

JloGoBui Tpadik TEIIOBUX HaBaHTaXeHb OyAYyIOTh HAa OCHOBI J100OBOIO
rpadika BUTpAT BOJM Ta Mapa 3a OKPEMUMH TporecaMu. MeToauky mooyJ oBU TaKUX
rpadikiB po3rsiafalTh y AUCUIILIIIHI «TerIoTeXHika Ta 3aCTOCYBaHHS TEIUIOTU B
CUIbCBKOMY TOCHOAAapcTBI». Butpatu rapsdoi Boau, a oOTXKe, 1 TEIJIOTH Ha
TBaApUHHUIIBKUX (epMax pi3Ko 3MIHIOIOTHCS Ha MpoTsI3i n1oou (puc. 1).

3MIHHI ~ TEIJIOBI ~ HAaBaHTAaXEHHS  3HAYHO  YCKJIQJAHIOIOTH  YMOBH
teruionoctadands. OOnagHaHHs JUIsl HArpiBy BOAM 1 reHepaii mapa JOBrUM dYac
npamioe Mpd MIHIMAJIBHUX HABAaHTAXEHHSAX, M0 CYTTEBO TMOTIpIIyE HOro
TEXHOJIOT14H1 MOKA3HUKHU.

B cinbChbKOMY TOCMOAApPCTBI TOpsAYy BOAY 1 Map OTPUMYIOTH y BOTHEBUX 1
CJIEKTPUYHUX BOJOHArpiBayax 1 maporeHepartopax. EneKkTpuyHi BOJoOHArpiBayi Ta
MaporeHepaTopyu BCTAHOBIIOIOTH OE3MOCEPEAHBO Y CIOXKHUBAYiB, IO JO3BOJIAE
BIIMOBUTHUCH Bil TPyOONpPOBOAIB, SIKi BUKOPHCTOBYIOTHCS MPU LEHTPATI30BAHOMY
TEIUIONOCTaYaHH1 Bl KOTeNeHb. lle 3HaUYHO 3MEHIIye BUTpAaTH METaly Ta BTPATH



TEIJIOTH, 10 OCOOJIMBO JOLUIBHO Ha 00'€KTaX 3 HEBUCOKOIO PIYHOIO KIIBKICTIO TOAUH
BUKOPHUCTAHHS 00J1a THAHHS.

PO3MOBCIO/I)KEHHIO €IEKTPUYHUX BOJOHArpIBadiB 1 MaporeHepaTopiB CHpHSE
MPOCTOTA MPUCTPOIB, a TAKOXK JIETKICTh B 0OCIYyrOBYBaHHI, MOCTiHA TOTOBHICTH J0
po0OTH, JIETKICTh aBTOMATH3AIlI].
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Puc. 1. JIo60Buii rpadik TEMI0BOro HaBaHTaXEHHs (hepMu
KPC CraBpormoibchkoro kparo (3MMOBHUI mepion):
1 — rennoBUil NOTIK AJIA HarpiBy BOJM Ta T'eHepallii napa;
2 — CyMapHe TeIUIOBE HaBaHTAXKEHHS pepMu

3a NpUHLOUNOM [ii eJeKTPUYHI BOJOHArpiBayl MOAUIAIOTHCS Ha E€JIEMEHTHI,
€JICKTPOJIHI Ta THAYKIIHHI.

BomonarpiBaui OyBarOTh MPOTOYHOI'O Ta HEMPOTOYHOTO (aKyMYJISIIIHOTO)
tuny. [lpoToyHi amapaTu [O03BOJSIOTH OTPUMATH Tapsdy BOJY OJApaszy MicCIs
BMUKaHHS. [IpoTe BOHM MarOTh OUIbIY BCTAaHOBJIEHY MOTYXHICTh Ha OJUHUIIO
TEIyIoBOi eHeprii. HempoTouHi amapatTu MawTh MEHII TUTOMI BCTaHOBJICHI
MOTYXHOCTI Ta MOXYTh BMHUKATHCS B TOAMHHU MpOBAIIB y J000BUX Trpadikax
HaBaHTaXXEHb IT1ICTAHIIHN.

[ToTyXHICTh MPOTOYHOT'O BOJIOHArpiBaua abo maporeHeparopa:

P = K, D,
p !
NuNe
ne k, —koedimnienT 3anacy; ®,, — MakCHMaIbHNHN TEIUIOBHUH MOTIK HA MPOTSA3i

nobu, Br; n,, n, — KKJI HarpiBaua Ta cucremu Tpy0.
[ToTy>XHIiCTh BOJOHArpiBaya akKyMYJISIIIITHOTO TUITY:
— k3Qz[06
MaNety

P
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Tyr Qo5 n000Ba KiIbKicTh TerioTH, [k (3HaXOAsATh IHTErpYyBaHHIM

1060Boro rpadika TEIIIOBUX HABAHTAXKEHD); 1, — CyMapHumii 4ac HarpiBy Ha MPOTA3i

noowu, c.

BoponarpiBaui (maporeneparopu) oOHMparOTh 3a MOTYKHICTIO, TEMIIEPATYPOIO,
BUTpaTaM Boju (mapa) Ta IMpu3HAYCHHIO. EJeKTpoHI BoJOHArpiBavi B MOPIBHIHHI 3
CJIEMEHTHUMH TPOCTIII 32 KOHCTPYKIIIEO, ACMICBIIN, HaaiiHimI (He BUXOIATH 3 Jaay
npyu BMUKaHHI 0e3 Boju), MaroTh OuTbin Bucokuit KKJI, MoxyTh OyTH BHKOHaHI Ha
3HAYHO OiNBIIi MOTYKHOCTI i T.J. IX HelOMIKH: 3aI€KHICTh MOTYKHOCTI Bifl CKIaxy
Ta TeMIlepaTypy BOJH; BOJA 3a0pyIHIOETHCS MPOJIYKTAMU €EKTPOXIMIYHUX PEaKIIii,
10 BiI0YBAIOTHCS HA €JEKTPOaxX; MAIOTh MIJBUILICHY €JIEKTPOHEOE3IEKYy.

[naykuiiiai BogoHarpiBaui MpocTi, HaAlMHI Ta HE 3a0pyaHIOITH Boay. Jlo ix
HEJOMIKIB Ciig  BigHectn 3aHmwkeHi COS) 1 KKJ/[, a Takox mMiABUIIEHY

MaTepiaiOEMHICTD.

Jlekuisi 5. EneMeHTHiI BoOHATPiBHMKM NepiogU4HOI i Oe3nepepBHOI Ail,
eJIeKTpPoaHi HarpiBHUKH. IIpu3HavyeHnHns, Oy1oBa, TeXHIYHI XapaAKTEPUCTHKH,
3aCTOCYBaHHS, IPUHUMIIK KePYBaHHA Ta apToMatu3aunii. Enexkrpuuni
BOJOHarpiBavi Ta nmaposi koT.iu. bynoBa, npu3HaYeHHs, NPUHLIMII Iii.
BuzHayeHHs MOTY/KHOCTI Ta BUOIp, NPUMHIMIIM KEPYBAHHS Ta aBTOMATH3aIlIl.

B  cuibchkOMy  rocmojgapcTBi  HAMOUIBII — MOUIMPEHI  HU3BKOBOJIBTHI
BopoHarpiBaui Tuny EI13, KEB3, KEB i maporeneparopu tuny KEII 1 KEIIP.

Enextponni BogonarpiBaui. OCHOBHI TEXHIYHI JaHiI  €JIEKTPOIHUX
BOJIOHarpiBauiB mnpuBeneHi B Tabn. 1. Enexrponni BomonarpiBaui tuny EII3
MpU3HAYEH] JUIsl HArpiBy BOJM B CHCTEMAaxX OMNAJCHHS Ta rapsyoro BOJONOCTAYaHHS
NPUMIIIEHb CLILCHKOTOCTIOAAPCHKOTO  MPU3HAYEHHS, a TaKOX IKUTIOBHX 1
rpOMaJICBKUX cropyd. BojonarpiBaui nsi rapsdyoro BOJONOCTAYaHHS MOKHA
BUKOPHUCTATH JIUIIE NPU HASBHOCTI TEIJIOOOMIHHUKA, B MEPBUHHUN KOHTYpP SIKOTO
BKJIIOUEHMI BOJIOHATPiBay, a 3 BTOPUHHOI'O KOHTYPY BiIOMpaeThCs rapsya Boja.

Tabnuusg 1. OCHOBHI TeXHIYHI AaH1 €JIEKTPOJHUX BOJOHATPIBaYiB

Jlonyctumi
. Tlianason IpaHuUlll 3MIHU
[Toryxnicts, | Butpatu BomH, MTUTOMOTO
Tun peTyIIOBaHHS
kBT alc HoTvaHOCTL. 06 | CTOPY BOM
y ! npu 293 K,
OM-M

EI13-25 25 0,24 10...100 10...50
EI13-60 60 0,58 10...100 10...50
EI13-100 100 0,96 10...100 10...50
KEB3-250 250 2,4 20...100 10...50
KEB3-400 400 2,4 20...100 10...50
KEB3-1000 1000 3,5 20...100 10...50




[TponoBxenHs Tabuuui 1. OCHOBHI TEXHIYHI AaH1 €JIEKTPOAHUX BOJOHATPIBAYIB

KEB-40 40 0,38 25...100 10...70
KEB-60 63 0,6 25...100 10...70
KEB-100 100 0,96 25...100 10...70
KEB-160 160 1,53 25...100 10...70
KEB-250 250 2,4 25...100 10...70
KEB-400 400 3,8 25...100 10...70
KEB-1000 1000 9,5 25...100 10...70

[IpumiTka. Y BojgoHarpiBauiB Temmneparypa Boau Ha Bxoni 343 K, a Ha Buxosai
— 368 K; nanpyra mepexi 380 B.

[Ipu TakoMy pexkumi poOOTH CYTTEBO MPOCTIIIE MIATPUMYBATH HEOOXIAHE
3HAYEHHS MUTOMOIO EJEKTPUYHOIO OMOpYy BOJAM, JIETHIE OOpOTUCH 3 KOpPO3i€r0 Ta
HAKHUIIOYTBOPEHHSIM.

[IpuHiMnoBa enekTpuYHa cxema KepyBaHHS BojoHarpiBaueM EII3-100
nokazana Ha puc. 1. Cxema nepenbaydae: pydHUil 1 aBTOMAaTHYHUA PEKUMH POOOTH
(mepemukau SA BIAMOBIAHO B MOJOKEHHS 1 a00 2), MATPpUMKA 33JaHOT TEMIIEpaTypu
Bomu (matumk SK1), 3aXUCT YCTaHOBKH, SIKIIO TEMIIEpaTypa BOJH IEPEBHIIYE
nonyctumy (matumk SK2), BIIKIIOYEHHS BOJOHArpiBaya mpu MOsBI B HYJbOBOMY
NPOBOJIi CTPyMy BTpaT (BHTIKY — pOC. «yTe€4YeKk»), 1o naopiBHIoe 25 % ¢asHoro
ctpymy (peine KA), 3aXUCT CHIOBHMX 1 JONOMDKHHX KT Bl CTPYMIB KOPOTKOI'O
3aMuKaHHs (3amooibkauku FU ).

EnextpoBogonarpiBaui iHmoro Ttuny — KEB, BHUrOTOBISIIOTBCS B JIBOX
BapiaHTax: 3 IUIACTHHYACTUMHU (I BOAM 3 mUTOMHM omopoM p>10 Om:-m) i

mtiHapruaHAME (11 Boau 3 p <10 OM-M) eneKkTpoamMu.

B 3ajie’kHOCTI BiJl MOTYXHOCTI amapara Ta MUTOMOTO ONOpPY BOAU KUIbKICTh
CIEKTPOIHUX TIACTUH 00uparoTh 3N+1, 1e N — 1ijie yucio. EnekTpoaHi miacTuHu
130J1b0BaH1 OJIHA Bi OJIHOI (DTOPOIJIACTOBUMHU BTYJKaMH. BifcTaHb MK MJIaCTUHAMU
PETYNIOIOTh B 3aJIeKHOCT1 BiJl TUTOMOIO E€JIEKTPUYHOIO Omnopy Boau. TpudazHwuii
CTPYM BIJ MepexXl MiJBOIUTHCS JO EJIEKTPOJIB MO TPbOM IMPOBIIHUM KaHAJIaM
(mmuiapkaM), MO 130JIbOBAaHI BiJA JHA MPOXITHUMHU i3oisATopaMu. [lOTYXKHICTH
PETYNIOI0Th HUISIXOM OOEpTaHHs LITypBajia, 110 BCTAHOBJICHUN HAa BEPXHIA KPHUIIII
komia. [lpy nbOoMy maker eneKTPOI3ONSIIMHUX IUIACTHH BXOJIUTh a00 BUXOIUTH B
3a30pU MK €JIEKTPOAHUMU TUIacTUHAMHU. J[J1s1 BUPIBHIOBAHHS MOTY>KHOCTI MO (pazam
KpaifH1 TJJAaCTUHM €JIEKTPOAIB 3'€JHaHI MDK Cco0OI 1 130JIbOBaHI 3 30BHINIHBOT
ctopoHu. OCHOBHA YaCTHHA MOTY>KHOCTI BUIUISETHCS B MDKEJIEKTPOAHUX MPOCTOPAX,
€KBIBaJICHTHIN cXeMi 3'€JHAHHS SIKUX € TPUKYTHUK.
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Puc. 1. IlpuHiunoBa elekTpUyHa cXeMa KepyBaHHS
pobororo BogoHarpisaua EI13-100:
QS —pyounsuuk; FUL...FUS5 —3ano6ixuuky,

SA — yuiBepcanpauil nepemukad; KM1 — niHiitHHI KOHTaKTOP;
KV1...KV3 —npomixsi pene; KA —pene MakCHMaIbHOTO CTPYMY;
TA —Tpancdopmaropa ctpymy; PA —amnepmerp;

XK1 — maHOMETPUYHUH PETyITIOI0YUI TEPMOMETD;

K2 — MaHOMETpUYHHI aBapiitHUI TEPMOMETD;

KM 2 — 6J10K-KOHTaKTH MardiTHOTO IycKada JIBUTYHA Hacoca

Enexrpoani naporeneparopu. KoHCTpYKTUBHO €JIEKTPUYHI TapOreHEpaTOpH
Jeno BIAPI3HSIOTBCS Bil BojJoHarpiBauiB. lle 3yMOBIIOETBCA THUM, IO B
MaporeHepaTopl Boja BUMAPOBYETHCS, a COMi, IO MICTATHCS B Hiid, 3aJIUIIAIOTHCSA, Ta
B Mpolieci poOOTH MPOBIHICTh KOTJIIOBOT BOJW 30UIBIIYETHCS, 10 MOXKE MPU3BECTH
0 BUXOAY 3 JIaly eJNeKTPOAHOI cucTeMHu. ToMy IO B YyCIX MaporeHepaTopax
nependavaeTbesi OesmepepBHa abo mepiogWyHa MPoayBKa (BHUOAJCHHS YaCTHHU
KOTJIOBOT BOJIH 3 TiIBHIIICHOIO KOHIICHTPALIIEIO COJTi).



B  yciX KOHCTPpYKTHBHHX CXEMax [apOreHepaTopiB  IependayaeThes
aBTOMATHYHE PEryJIOBaHHS MMOTYXHOCTI (B 3a/le’KHOCTI BiJl HABaHTa)KCHHS) 3a
paxyHOK MIHOMHHU 3aHYPEHHS SJIEKTPO/IiB B KOTJIOBY BOAY (3MiHa PiBHS BOIH).

B cinbchbkoMy rocmoiapcTBi BUKOPHUCTOBYIOThCs maporeneparopu KEIIP i1
KEII (tab6m. 2).

Tabnuus 2. OCHOBHI TEXHIYHI JjaH1 €JIEKTPOJHUX MMapOTreHepaTopiB

Jomyctumi
. MakcumanbHa | MakcuManbHa | TpaHUIll 3MIHU
IToTyXHICTB, .
Tun <BT MIPONYKTUBHICTB, | TEMIIEPATYpa, IIATOMOT'O
Kkr/ron K Onopy BOJAH,
OM'M

1KEII-25 25 30 437,5 16...64
1KETII-160 160 215 437,5 16...64
1KEII-250 250 334 437,5 16...64
1KETII-400 400 550 437,5 16...64
1KEII-600 600 809 437,5 16...64
KETIP-160 160 200 437,5 20...70
KETIP-250 250 350 437,5 20...70

[Tpumitka. Hanpyra mepexi 380 B; makcumanbuumii Tuck 0,6 MI1a.

EneMenTHi BoOgoHarpiBauyi BHUKOHYIOThCS, SIK NpPaBWIO, 3 TpyOdacTUMHU
HarpiBayamMM, 1 TOMY B TMOPIBHSHHI 3 €JNEKTPOJHUMM BOHHM Oulbll Oe3nedHi B
eKcIUTyartallii, He 3a0pyIHIOIOTh BOJY, MAarOTh MPAKTUYHO HE3MIHHY MOTY>KHICTb.
[Ipore BOHM MeHII HaJiiiHI Yepe3 OOMEXKEHHH CTpPOK CIy>KOM HarpiBayiB, MaroThb
OUTBII BHMCOKI €KCIUlyaTalliiHi BUTpaTh. B OCHOBHOMY e€JeMEHTHI BOJOHArpiBayi
BUITYCKAIOTh Ha HeBeIMKI MOTYKHOCTI (10 30 KBT) 1 3acTOCOBYIOTH I TIOCTAYaHHS
rapsuol0 BOJOI0 HEBEJIMKUX PO3PI3HEHUX CIOXKUBAyiB. 3aBASKU AOOPIH TEMIOBIiH
130JIA1111 BOJIOHArpiBayi 3 akyMyJIlOBaHHSIM 31aTHI qoBruii yac (mo 10 roa) 30epiratu
TeMIlepaTypy TapsA4oi BOJM, IIO J03BOJIsIE BMHKAaTH iX B HIYHMH dYac, KOJH
HABAHTAXXEHHSA €JIEKTPUYHUX MEPEXK MaJe.

B cinbcbkoMy rocmnojapcTBi BUKOPUCTOBYIOThCA BoJoOHarpiaui tumiB Y All,
CAOC, YHC 1 BET.

EnexrpoBononarpiBaui cepii Y All, TexH14H1 XapaKTEepUCTUKHU SAKUX TIPUBEACHI
B Ta0J1. 3, MAIOTh HArpiBay 1 LUT KEPyBaHHS.




Tabnuus 3. OCHOBHI TeXHI4YHI JaH1 BojoHarpiBayiB tuny Y All

Honi K Yac HarpiBy
HaJ.H’Ha Howminaneaa | Ywucio . opncga Po6oua 110 po6oUoT
Tun MOTYXXHICTb, + | 3MIIIYBaHICTb,
<BT Harpyra, B TEH I TemIeparypa | TeMIepaTypH,
ron
VAII-
100/0.4" 2 220 1 100 318 3
VAII-
300/0,2" 6 380/220 3 300 289 2
VYAII-
400/0,9 12 380/220 6 400 363 3
VYAII-
800/0,9 18 380/220 9 800 363 5
VAII-
1600/0,9 30 380/220 15 1600 363 6

" TEH-100B 13/2 I1220.
be3 temoBoi 130s1i.

Enextpuuna npunHnunoBa cxema BogoHarpiBaya YAII-800 npuBenena Ha
puc. 2. Cxema mnependayvae 3aXUCT HArpiBayiB Bil CTPyMIB KOPOTKOTO 3aMHUKaHHS
(3amobixaukamu FUL, FU 2, perymroBanns temnepatypu (maruumkamu K1, K 2),

npomibkaumu pere KV1 i KV 2) i cBitioBy curHamizaiito o po0OOTi HarpiBadib
(curnanpHuMu namnamu HL1 1 HL2).

BoponarpiBau Mose MpaifoBaTi B TPbOX PEKUMAaX.

VY dopcoBanoMy pexxumi BBiMKHEeH1 BepxHs I 1 HrkHst [ 30Ha (Bumukaui SAL i
SA2 3amkHYTI). B akymMysIiitHOMY pexuMi Tpalioe TUTbKK HWKHs | 30Ha (BUMHKaY
SAL 3amkHyTHIT , 2 SA2 pO3IMKHYTHH).

B pexumi posirpiBy 0,25 yacTMHa €MHOCTI BBIMKHEHa TUIBKHA BEpPXHs 30HA
(Bumukau SA2 3amkHyTHIH, 2 SAL PO3IMKHYTHIA).

Cxema kepyBanHs BojoHarpiBaueM Y AII-1600 Bigpi3HS€TbCS Bil OMUCAHOI
TUM, L0 HarpiBayi 30HU | po3aaeH1 Ha AB1 IPYIH, KOKHA 3 SIKHUX KEPYETHCS CBOIM
MarHiTHUM ITyCKa4yeM.
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Puc. 2. [IpuniunoBa eJeKTpuyHa cxemMa KepyBaHHS
pobororo BomoHarpiBaua Y AI1-800:

FU1li FU2 —3ano6ixanku; KM1i KM 2 — marnitHi myckadi,
AK1i AK2 —TEHwu | i1l 301; KV1i KV 2 —npomixHi pene;
Al i SA2 —Bumukaui; K11 SK2 — gatuuku TemnepaTypu,

HL1 1 HL2 — curnaneHi JamMnu

B BoponarpiBauax Y AII-100, YAII-300 1 YAII-400 BincyTHi HarpiBaui 30HU
II. Tomy, 1 cxema KepyBaHHS MICTUTh TUIbKM YaCTHHY CXEMH, LI0 300pakeHa Ha
puC. 2, sika BMUKA€eThcs BUMHKaueM SAL.



Jlekuis 6. EnexkTporepmiune 00/1aJHAHHS CUCTEM 3arajibHOI0
ejieKkTpoonaseHHs. EjexkrpokanopudepHi yCTAaHOBKH, NPUILIMBHO-BUTSIKHI
YCTAHOBKM, KOHANIiOHEePH, TEIUVIOBEHTUJISATOPH, TEPMOAKYMYJII04i YCTAHOBKH.
BynoBa, 3acTocyBaHHsI, TeXHIYHI XapaKTepH, METOAMKA PO3PAXYHKY
MOTYKHOCTI, iX BHOIp.

Cy4acHi TBapMHHUIbKI TPUMILIEHHS 00JIaIHYIOTh MPUMYCOBOIO BEHTHJIALIIELO,
SKy TMOAUISIOTh HA BHUTSKHY, NMPHUILTUBHY (POC. — <«IIPUTOYHYIO») Ta HPUIUTHBHO-
BUTSDKHY.

Jlns BuganeHHs 3a0pyJHEHOTrO TMOBITPsS, OCOOJMBO 3 30H HAWOUIBIIOrO
HAKOMWYEHHS WHIKIUIMBUX PEYOBUH, HAMOUIbII e(pEeKTHBHA BUTSKHA BEHTUJIALIIA.
[IpununBHa BeHTWIALIS 3a0e3leyye IHTEHCHBHY I10J1adyy 30BHIIIHBOIO CBLKOIO
noBiTps. B 3uMoBuii yac mpuIuIMBHE NOBITPS minirpiBaetbesa. [Ipu po3paxyHKy
MPUILIMBHOL 1 BUTSKHOT CUCTEM BEHTHJIALII Mepen0avyaroTh MepeBUILIEHHS TPUILIUBY
noBITPs. HaA BUTsDKKOIO Npubiu3Ho Ha 10...20 %. CrtBoproBaHui TaKMM YHHOM
HIANIP MOBITPs 3armobirae BiJi NIPOHUKHEHHSI B MPUMIIIEHHS CTOPOHHIX YaCTHHOK 1
XBOPOOOTBOPHUX MIKpPOOpPraHi3MmiB. Taki MIpH OCOOJIMBO BAXKJIUBI B MPUMIIICHHIX
JUISI TEJISAT, CBUHEHN 3 MOPOCATaMU Ta B ITaX1BHUKAX.

[loTyxHicTh, BT, onantoBaibHOI CUCTEMH PO3PaXOBYIOTh Ha OCHOBI TEIJIOBOTO
Oanancy:

cDon =CI)O +CDB +chn +cDi - CD)K'
Brpatu Temuia, Bt, yepe3 Bci 30BHIIIHI OTOPOJIKEHHS
n n
Dy=a Py =a AL :
i=1 i=1 N

@ — TeruIoBMiA NOTIK Yepe3 OKpeMI OrOpPOKyBallbHI KOHCTPYKii, BT;

AT — pi3HUIIA TEMIEPATYP BHYTPILIHBOTO Ta 30BHIIIHBOTO MOBITPS.

Po3paxyHok TepmiuHOro onopy R okpeMHX OropomxyBalbHMX KOHCTPYKLIH
MIPOBOJUTHLCS OKPEMO 32 JOMOMOTOIO CIIEL1alI30BaHO1 JITEPATYPH.

TennoBuii notik, BT, 110 #ie Ha HArpiB NPUIIMBHOTO MOBITPSL:

CI)B =thBCBAT’

ne V, — ol0'emHa mopaua mositps, m/c, p,,C, — TyCTHHA Ta MHTOMA
TEIJIOEMHICTD MOBITPS.

Tennosuit notik @, , 10 00yMOBJIECHUI BUNIAAKOBUMU BTPATaMH, CTAHOBUTH

10...15% cymapaux TtemnoBrpar Dy + D, a NOTIK, IO BUTPAYAETHCS Ha
BUIIAPOBYBAaHHS BOJIOTH, BU3HAYAIOTh 32 (HOPMYIIOI0!
— 3
@, =2260m,107,
Ae M, — KUIBKICTb BOJIOTH, IO BHUIIAPOBYETHCS B IMPHUMIMIEHHI 3 MOKPHUX

MOBEPXOHbB, Kr/C.
Tennosuit notik @, , KUl BUAUIAETHCS TBAPUHAMU!

n
cD)K =a CI)ini ’
i=1



ne @, — TennoBuil NOTIK, IKUN BUAUIAETHCSA OIHIEIO TBAPUHOIO JAHOTO BHUIY,
BrT;

N, —YUCJIO TBAPUH JIaHOTO BUAY B IPUMILICHHI.

Jljist omanieHHsT BUKOPUCTOBYIOTh PI3HI €HEProHOCIi: TBEp/E Ta PiAKe MajuBo,
NPUPOAHIH ra3 abo eaeKTPOEHEPTIO.

Bizomo 6arato egeKTpHYHMX CHCTEM OHajeHHs. IX knacugikallis mpuBeaeHa
Ha puc. 1.

LlenTpasibHl  CHCTEMHM  €JEKTPOOIAJIEHHS, OCHOBHUH  €JIEeMEHT  AKUX
€JIEKTPOKOTEIbHI, B TMPUHLHUII HE BIAPI3HAIOTHCS BIJ 3BUYAHHUX CHUCTEM 3
NaJUBHUMU KOTENbHAMH. B OUIbIIOCTI TBApUHHULBKUX MPUMIIIEHb ONTHUMAJIbHUM
MIKPOKJIIMAT CTBOPIOIOTh, 3aCTOCOBYIOUH 1H/IUBINYaIbH1 €IEKTPUYHI CUCTEMHU, TOOTO
TEIJIOT€HEPYIoUe JKEPESIO 3HAXOUThCA B CAMOMY NpUMIILIEHH] abo Oe3mocepeIHbOo
B MICLSIX PO3TalllyBaHHS TBapUH.

Haii6u1b1 nmomupeHi cucTeMH MPSMOro ONaJeHHs, B SIKUX BIACYTHI MPUCTPOT
JUISL  peKyrepanii TeMJoTH TMOBITps, IO BUIANAETHCSI, a JAePIIUT  TEIJIOTH
MPUMIIICHHS KOMIIEHCYEThCS 3a PaXyHOK eJekTpoeHeprii. Bonu mpocti, HasiiHi,
npote  eHeproeMHi  (HeoOXimHI  TpaHchOpMATOPH  BEIUKUX  BCTAHOBJICHUX
MOTY)KHOCTEH).

JACKTIFUYECKUE CUCTIEMB! OIMONAEHUS
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Puc. 1. Knacudikaiiist eIeKTpUYHUX CUCTEM OIAJICHHS



JlocmipKyBaH1 CUCTEMH HEPSIMOTO ONaJICHHS, 1110 3aCHOBaH1 Ha yTHITi3aIlil
TEIUIOTH, K€ BUAAISETbCS 3 TpUMillleHHs . [Ipyn BUKOpUCTaHHI IUX CUCTEM BUTPATH
€JICKTPOEHEPrii Ha onajeHHs Oy/iBeNb 3HIKYETHCS B JIEKUIbKa pa3iB.

B ciibChkOMy BHUpPOOHMIITBI HAMOUIBII TMOLIMPEHI CHUCTEMH MPSIMOTO
KOHBEKTHUBHOTO TMOBITPSHOTO OMAJICHHS 3 BUKOPHUCTAHHIM e€JIEKTpOKaIopudepiB i
KOMOIHOBaHOTO onayieHHs. [Ipn BUKOpUCTaHHI OCTaHHBOI CHCTEMHU TeMIlepaTypa B
yChOMY TMPUMILNIEHHI MIATPUMYEThCS HA MIHIMAJIBHOMY PIBHI 32 pPaxyHOK
eJNeKTpokamopudepa, a B MicHgX nepeOyBaHHS TBapUH MIABULIYETHCS O
ONTUMAJIBHOI 32 PaxXyHOK YCTAHOBKM €JEKTPOKOHBEKTOPIB, I1H(pauyepBOHUX
ONPOMIHIOBAUiB, €JICKTPUYHUX MMaHeNlel abo MiJIJIorT, K1 00IrpiBatOThCA.

Jlekuis /. EnexkTpoHarpiBajibHi yCTAHOBKM ISl TEIVIOBOI 0OPOOKH Ta CyILHiHHSA
CLIBCHKOr0CNOAAPCHKUX NPOAYKTIB | KOPMIB. Y CTAaHOBKH AJIs1 AKTHBHOI0
BCHTHJIIOBAHHS 3€PHA Ta CiHa, IX 0y10Ba, cxemH KepyBaHHs. PospaxyHok

eJIEKTpOomiairpiBaviB noBiTpA.

Kopmu mignarots TepMooOpoOIli (BapiHHIO Ta 3aapIOBaHHIO) JUTS TOJIMIICHHS
iX MOinaHHs Ta 3aCBOIOBAHHS TBAPUHAMH.

[Ipu TepmooOpoOIli KOpMIB, sIKa 3aCHOBaHA Ha TMPHUHIUII 30BHINIHBOTO
€HEpromiABeACHHS, TEIUIOTa yCepeanHl Marepiany pPO3MOBCIOJIKYEThCS 33 PaxyHOK
HOro TerIonpoBiIHOCTI.

OCKUTbKH TETUIOMPOBIAHICT CLILCHKOTOCIOJAPCHKUX MPOIYKTIB MaJia, MpoIiecC
o0poOku TtpuBanuii. KpiM Toro, depe3 wMaidy TEIUIONPOBIAHICTE MPOIYKTH
HarpiBalOThCS HEPIBHOMIPHO, 110 MPU3BOJIUTH 0 MEPErpiBy YaCTHHH KopMmy. Uepes
TPUBATICT, 1 HEPIBHOMIPHICTh HArpiBy BTpPayalOThCsl TMOXUBHI PEUYOBUHU Ta
M1ABULIYIOTHCS BUTPATH €HEPTii Ha 0OPOOKY.

Tomy O1IbII TEPCHIEKTUBHI €JIEKTPOTEXHOJIOTIYHI METOIU 0OPOOKU KOPMY.

Jlnst TepMooOpoOKM BOJOTMX KOpMIiB (KapTorwisi, KOPECHEIUIOAH, 3MOuYCHA
coioma, mejasica (poc. — «MeJjiacca». KOPMOBasi MAaTOKa, MOOOYHBIA MPOAYKT
CaxapHOro MPOU3BOJICTBA; CHPONOOOPAa3HAsl KMIAKOCTH TEMHO-Oyporo IBera co
cnienu(puIeckuM 3amaxom)) i T.1. JlOCHiIpKeHHSIME BCTAHOBJICHO, IO NP BBEACHHI
eHeprii Oe3mocepeJHbO B  MaTepiall MOpouec O0OpoOKKM  IHTEHCU(]IKYEThCH,
3MEHIIYIOThCSI BTPATH TEIUIOTH B OTOUYIOUE CEPEJOBHUILE, 3HUKYETHCS TEMIlepaTypa
HarpiBy Ta 3a paXyHOK IIbOI'0 CKOPOYYIOThCS BUTPATH eHeprii Ha 00poOKy (Tadi. 1).



Tabnuus 1. TpuBamictb 1 TUTOMI1 BUTpPATU

TEII0BOi 0OpPOOKU KOPMIB

€Heprii mpu pI3HUX cHocobax

Enexrpoana o0pobOka O6poOka mapom
MMATOMI MMATOMI
[Tpouecu TPUBATICTH BUTpaTH TPUBATICTH BUTpaTH
00po0OKH, XB eHeprii, 00po0OKH, XB eHeprii,
M Ix/xr M Ix/xr
3anapioBatis 5...8 0,32 40...60 0,4...0,44
KapTOTLTi
Tepmoximiyna
o0poOka 15...25 0,5...0,8 120...180 1,0...23
COJIOMH
Hizirpis 15...2 0,09...0,1 35 0,165
MeEJISCH

Enexktpomna o0poOka KOpPMiB MOXIIHMBA JHMIIE B TOMY BHIAIKY, SKIIO
eJIEKTpUYHE T0JIe B OOpOOJIIOBAHOMY MaTepiajli piBHOMIPHE, MK €JIeKTpOJlaMH Ta
0oOpOoOIOBAaHMM MaTepiaioM HaJIWHUNA KOHTAKT, €po3iiiHa CTIHKICTh eJNEeKTPOIIB
BHCOKa Ta BOHU HE BCTYMAIOTh B PEAKIIiIO 3 00pOOIIOBAHUM MaTepiaioM.

EnexTpuune Ta TemmepaTypHe Mojisi B 00poOitoBaHOMY Matepiajl 3alexaTh
BiJl MOTO TEIUIONPOBITHOCTI, yacy oOpoOku Ta ¢Gopmu eneKkTpoAiB. PiBHOMipHMIA
pO3MOALT TeMIlepaTyp, a OTXKe, 1 eHeprii 3a 00 eMoM Marepiany 3a0e3nedyeThCst
MJI0CKOIapanesibHO CUCTEMOIO €JIEKTPO/IB.

JUiss  HamliHOrO KOHTAaKTy 3 eJeKTpoJaMHu oOpoOdIoBaHUM — Martepial
MOAPIOHIOIOTH, 3BOJIOKYIOTh 00 YIIUTBHIOIOTh.

B skocti MarepiamiB sl €NEKTPOJIB BUKOPUCTOBYIOTH HEP)KaBIIOUY CTalb,
rpadir, tutad. ['padiToBl €NeKTPOaM AOLUIBHO BHUKOPUCTOBYBAaTH MpHU 0OpoOILi
KapTOIUIl Ta KOPEHEIUIOIB; €JIEKTPOAM 3 HEePrKaBir04oi cTali — JiJisi 00poOKH rpyoux
KOpMiB 1 (ypakHOro (KOPMOBOIO) 3€pHa, CJIEKTPOAU 3 THTaHy — i1 OOpOOKH
MEJISICH.

Jlekuisi 8. EeKTpr4Hi X0J10AWIbHI MAIIIMHU TA TEMJIOBI HACOCH.
KomnpecopHi xo10AWibHI MAIIUHM, iX Oy10Ba, MPUHIMAI il
TePMOAMHAMIYHMNA HMKJI, TEXHIYHI XapaKTEePUCTHKH, OCHOBHI €HEPreTHYHI
napamMeTpHu, cxeMu KepyBaHHsl. TepMoeseKTpUYHE 0XOJI0MKEHHS.
®Di3n4HI NPUHIMIIN, EHEPTeTUYHI CIiBBiIHOIICHHS.

BceraHoBneHy MOTYKHICTh Kajlopu@epa MOKHA 3HU3UTH, SKIIO YTHIII3yBaTH
TEIVIOTY, IO BUAANSETbCS 3 3a0pyIHEHUM TOBITpsM. JIns yTumizaiii TemjaoTH
BUKOPHUCTOBYIOTH TEIUIOOOMIHHI anapaTH 1 TeTJI0OB1 HACOCH.

TemooOMinHI amapatu OyBalOTh pEKyNepaTWBHI 1 pereHepaTuBHi. B
pPEKyNEpaTUBHUX TEIUIOOOMIHHUKAX TEIUIOTa MEPENAEThCs Bl «Tapsyoro» MoBITPS,
0 BUAAIAETHCS, A0 MPUIUIMBHOTO XOJIOAHOTO 4epe3 CTIHKY, fKa iX po3AuIse
(nmucToBa crambk, Qombra, CKkio, IUIacTMaca, JaBcaHOBa IUTiBKa (moiimepna)). B




pEereHepaTMBHUX TEIJIOOOMIHHUX arapaTtax TeIulo MEepeHOCHUM MmaTepiall — HacaJKa
(ayrOMiHI€BI TUIACTHHH, MICOiHKA Ta iH.) MOYEProBO NepeOyBalO4YM B KOHTAKTi TO 3
«rapsuuM» TMOBITPSM, IO BUIANSETHCS, TO 3 NPUILUIMBHUM XOJOJHUM, NEpenae
TEIUIOTY BiJ] IEPIIOTO A0 APYroro.

OcHOBHa MpUYWHA, IO CTPUMYE 3aCTOCYBaHHS TEIUIOOOMIHHUX amapaTiB y
CUCTEM] OIMaJieHHs TBAapUHHULBKUX (epM, — oOMep3aHHs TeIulonepeaaBalbHUX
MOBEPXOHB IPU HU3BKUX TEMIIEpaTypax 30BHIITHBOTO MOBITPS.

3 yciX KOHCTPYKIINA peKylnepaTUBHUX TEIUIOOOMIHHHUKIB HaWOLIbII Baja
KOHCTpyKIis amapaty tuny TCH, mo mpenacraBinse coOorw makeT (CeKIriroo)
TEMJI00OMIHHUX METaJIeBUX IUIACTUH, PO3UICHUX NEPEropoJkaMu Ha KaHaimu. Yepes
OJIHI KaHaJi MPOTaHsIEThCS XOJOJHE MPUIUTMBHE MOBITPS, Y€pe3 1HII BUAAIAETHCA
Teruie mositpst. Ilnoma Beix miacTuH cekmiit 38 M°. OmHA CEKIis TemTooOMiHHIKA
pospaxoBaHa Ha Tomady 1 M° MOBITpS B cekyHAy. B samexmocti Bim momaui
MPUTUITMBHOT BEHTUJIAIIT TETUIOOOMIHHUK BUKOHYETHCSI OJHO- YU OaraTOCEKIIMHUM.

OCHOBHOIO YMOBOIO ycmimiHo1 podotu (0e3 oOMep3aHHsS) TEIUIOOOMIHHUKA €
HEPIBHICTD:

(ay+a, )Ty - 273) 3 |ay(T, - 273),
e ajq,a, — Koe(ilieHTH TEIUIOBIAAaul IpU TEIUIOOOMIHI MOBITPA, IO

BHIAIETHCS, 1 IPHILIMBHOTO MOBITPs 6€3 KOHIEHcali BoasHOro mapa, Br/(m*K);

a, — KoeQIIIeEHT TEIUIOB1ayul IpU KOHAEHCAIll BOJSHOrO Mapa MoBITps, 110
Bupasserscst, Br/(m*K);

T,, T, —Temneparypa HOBITps, 110 BUAAIAETHCS, 1 IPUIUIMBHOTO NoBiTpA, K.

Po3pobnena enexTpokasiopudepHa YCTaHOBKA CUILCHKOTOCIOAAPCHKOTO
NPU3HAYCHHS 3 PereHepaTUBHUM TEII000MIHHUKOM (puc. 1). [ToBiTps 3 mpuMillieHHS
nigirpiBaetbest B kanopudepi 2 mo 303...308 K 1 yepe3 By3zon 3 mepeMUKaHHS
3aCJIIHKY TMOJAEThCA B OJHY 3 CEKLIid TeruooOMiHHuKa. [Ipoxonsun yepe3 Hacaaky
TETI000MIHHUKA (aFOMIHIEB] Uepry BajbHI ropOBaHi Ta rIaKi IUIACTUHH), TIOBITPS
HarpiBae ii 1 OXOJOJKEHUI BUKUAAETHCS Ha30BHI. OJHOYACHO NIPYTrUil BEHTUJISTOP
M0JIa€ CBIXKE MOBITPS B APYTY CEKIIi10, /Ie BIH HArPiBA€THCS BiJ HACAJKHU 1 YEpe3 BY30J1
nepeMuKaHHs 3 MOAAETHCS B MPUMILIEHHS. 3aciliHKa yepe3 2...5 XB epEMUKAETHCH,
110 3a0e3nevye NepiouUHy 3MiHY HAMPSAMKY pyXy MOBITPS B CEKIIISX.
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Puc. 1. Cxema enexrpokagopudepHoi yCTAHOBKH 3 YTHITI3AIIEIO TEIIOTH:
1 — BenTunATOP; 2 — Kajgopudep; 3 — By301 IEpEMUKAHHS 3aCIHKH;
4 — cexl1lis pereHepaTUuBHOrO TEII00OMIHHUKA,; S — CTIHA MPUMIIIICHHS



TemoBa notyxHicTh ycTaHOBKM 40 kBT mpu BCTaHOBIEHIH NOTYXHOCTI
16 kBT, nomaya nosiTps 1 Mlc.

[IpuminieHHs: MOXKYTh 00IrpiBaTUCh 3a JOMOMOIOI0 TEIJIOBUX HACOCIB SIK 3a
pPaxyHOK TEIUIOTH MOBITPs, IO BUAAISIETHCS, TAaK 1 32 PAXyHOK IHIIMX JIKEpen
terotu (3emiis, coHile, Bojaa). Hacocu OyBaroTh KOMIIPECOPHOT0, a0COPOIIIHOTO Ta
HaIIBINPOBIJHUKOBOIO THUMIB. B 0CHOBI po0OTHM HamiBOPOBIIHUKOBUX TEIJIOBUX
HacociB JexuTh edext IlenbThe, 1m0 moisirae B TOMy, IO SKIIO Yepe3 Pi3HOPIJHI
Marepianu, fKi CrasiHli Ha KIHISX, MPOIYCTUTH TOCTIMHHUM CTpyM, TO OAMH Crai
Harpi€ThCs, a IHIIUA OXOJIOAUTHCS.

SIKuo  eneKTpuYHe KOJIO, SAKE€ CKJIQJAa€eTbCcs 3 BEJIMKOINO YHCIAa CrHaiB,
po3TamyBaTH Tak, 00 cmai, ae BiAOyBa€TbCs BHUAUICHHS TeIioTH (HArpis),
3HAXOJMUJIMCh B MPUIUIMBHOMY MOBITPOBOJII, a cmai, A€ TMOIJIMHAETHCS TEIIoTa, B
BUTSDKHOMY, TO IPU MPONYCKaHHI €JIEKTPUYHOIO0 CTPYMY MOXHA MIAIrPITH XOJOJHE
YUCTEe MOBITPS B MNPUIUIMBHOMY MOBITPOBOJI. B JiTHIA Yac AOCTaTHHO 3MIHUTH
HaIpsM CTPyMY B KOJI1 1 IPUILJIMBHE MOBITPs Oy1€ 0XOJIOKYBATHUCh.

EdexTuBHICTE pOOOTH TEINIOBUX HACOCIB OLIHIOETHCS OMATIOBANBHUM Kj 1

XOJIOAWIBHUM K, KoedimieHTamu:
kO =QT/Qe;kX =QX/Qe;kO =1+kx’
ne Q, — Temsora, 0 OTpUMaHa B rapsdomy Kasaii;, Q — Temnora, 110
BIJIyYeHa 3 XOJIONHOro KaHalny, Q. — eJeKTpUYHa eHepris, IO BUTpaucHa Ha

CTBOPEHHSI PI3HUII TEMIEPATYP MK CIIasiMU.
Teopernuno rpannuHo mocsxHuil Ky =30, a mpakTHdHO HOro 3HA4YCHHS HE

nepeBunlye 4...5.

BBakaeTbcs, 110 TEMJIOBI HACOCH MOKHAa €(EKTUBHO 3aCTOCOBYBATH JIJIS
OMaJICHHsI MPUMIIIEHb B MIBACHHUX palloHaxX KpaiHU: B3UMKY — B PEXKUMI OMAaJICHHS,
a BIITKY — B PEXKHM1 OXOJIOKEHHS.

Jlekuisn 9. EnexTponarpiBajbHi npwiagu ajs
NPUTOTYBAHHS CTPAB, TAPS40ro BOAONOCTAYAHHS, ONAJICHH,
NePCNeKTUBU PO3BUTKY, 0CO0JMBOCTI OyJ10BM Ta eKCILIyaTalil.

Couianvho-eKOHOMIUHI ma mexHIYHI nepedymosu earekmpuikayii nooymy

B cinbChKMX TOMax OCHOBHHM EHEPrOHOCIEM IS OTPUMAHHS TEIJIOTH €
TBEp/ie NaIHBO. oro BUKOPHCTAHHS HOTPeOye 3HAYHUX BUTPAT IIpalli Ta 4acy.

Pa3om 3 TUM LIeHTpasi30BaHe TEIUIONOCTauYaHHs CLUIbCHKUX HACEJICHUX MYHKTIB
3 1X MAaJoMOBEPXOBOW 3a0yJ0BOI0 Ta MNPUCATUOHUMH JUITHKAMU E€KOHOMIYHO
Hee(eKTUBHO uepe3 HU3bKe TeIuIoBe HaBaHTakeHHs (mpubnmu3Ho 100 kBt/ra).

Pa3om 3 TUM LIeHTpasi30BaHe TEIUIONOCTaYaHHs CLIbCHKUX HACEJICHUX MyHKTIB
3 1X MaJIONIOBEPXOBOi 3a0yJ0BOI0 Ta MPUCAAUOHUMHU JUISHKAMU EKOHOMIYHO
Hee(EeKTUBHO Yepe3 HH3bKe TemioBe HaBaHTaxeHHs (mpuOiauzno 100 kBrt/ra).
[TpoTskHI TEMJIOB1 MEPEXK1 IPU3BEAYTH A0 3POCTAHHS €KCIUTyaTal[liHUX BUTpAT Ha iX
oOCIIyroByBaHHS Ta JO JOJATKOBUX BTpaT TEIUIOTU. TUIBKM 3aCTOCYBaHHS



€JIEKTPUYHOT €Heprii J03BOJISE€ PaIllOHAIIBHO BUPIIIUTH MPOOJIEeMy TEIIONOCTayaHHs
CUIbCHKUX >KUTIIOBUX OYJAMHKIB.

OcHOBHI TexHIYHI (aKkTOpu, WLIO0 BIUIMBAIOTH HAa PO3BUTOK CHUCTEMH
TEIUIONOCTAaYaHHsS >KUTIOBUX OYIMHKIB 13 3aCTOCYBAHHSIM €JIEKTPOEHEPrii, MOXKHa
c(hOpMyITIOBaTH HACTYITHUM YHHOM

—3pOCTaHHS €HEPTreTUUHOI 0a3u Kpainu;

—BUKODUCTaHHS  MOOYTOBMMM  €JEKTPOONATIOBAJbHUMU  MpUIaamMu
HAJUIMIIKOBUX MOTYXXHOCTEH eIeKTpOCTaHI[Ii B HIYHUH Yac;

—oOMeXeHMI 3amac KOMajuH NaJluBHUX pPECypciB 1 TEHIEHLIS 110
MOIOPOKYaHHS iX BUPOOJICHHS,

—MOIABUIICHUN TONMUT Ha  EJEKTPUYHI  OMAaIOBAJIbHI ~ CUCTEMH, IO
3a0e3neuyloTh BEJIMKUNA KOMQOPT, BHCOKHH CTYyMiHb YHUCTOTH MOBITPSHOIO
CepeIoBUIIIA 1 MOKJIMBICTD IJIABHOT'O PETYIIOBAHHS TEINIOBOTO PEKUMY MPUMIIICHb.

[lepepaxoBaHi YUHHUKU OOYMOBIIIOIOTh XOPOIIY MEPCHEKTUBY €NEKTpUPIKALIii
nooyTy.

Enexkmponaczpisanvni npuiaou 011 npu2omyeaHHs cmpae

Enexrponpuiaay, BUKOPUCTOBYBaHI JJisi MPUTOTYBaHHSA DKi, MOJAUISIOTH Ha
YOTUPU BEJIMKI Tpynu: KapoyHi Mmadu, eneKTPOIUIUTH, eJIeKTPOILUIUTKH 1
creniani3zoBaHi npuiIaau (eMeKTpomAILTHYHHMII], €JIEKTPOKACKOBOPOIH,
eNeKTpoBadeIbHUIL, EJICKTPOKACTPIONI, EICKTPOIIapOBapKH Ta iH.).

Kapouni madu ta enexrponauru. XXapouni madu OyBaroTh BOyIOBaHI Ta
HacTUIbHI. BOygoBaHuii xapoyHna mada npencrapisie co000 MeTalaeBUuil KOpIyc, 110
Mae Ttermoizondnito. Illap TeruoizomnsAii MOKpUTHI alrOMiHIEBOIO (DONIBIOKO, sIKa
BUKOHYE poJib ekpany. Kopryc madu kpinuTthcs 10 nepeanboi cTinku mmtu. [llada
3aKpPUBAETHCS JIBEPLSIMU, B SIKY BMOHTOBaHO orjsijgoBe ckio. [Iponykr B madi
HarpiBa€eThcsl TpyOyaCTUMHU HarpiBayamu. Y JeskuX Mmadax BCTaHOBIIOIOTH
MarHeTpoOHHU 1 JJI HarpiBy BUKOPUCTOBYIOTHCSI CTPYMHU HAJIBUCOKOT YACTOTH.

HactinbHi madu ymamToBaHi aHAIOTiYHO (32 BHHATKOM OUIBII SKICHOT
00pOOKH METAJIEBOTO KOPITYCY).

Eaexktpomunra — yHiBepCalbHUIl NpHiaj Ui NpuroryBanHs Dki. Ilnntn
OyBalOTh HACTLIBHI, Mi/UIOroBi Ta BOYMOBaHi. [y roTyroTh Ha KOH(OPOUHiii maHeni
EJIEKTPOIUTUTH a00 B AyXoBIl. OCHOBHI €JlE€MEHTH IUIMTU: KOH(OpPOYHA MaHeNb 3
KoH(OpKaMH, TMaHelb KepyBaHHs, AyXoBka. KoH(opouHi maHenai BUTOTOBISIIOTH 3
YaBYHHUMH, TpyOuacTuMu abo mnipokepamiyHUMU KoHpopkamu. KoHdopka BUKOHYE
¢byukuii HarpiBaya. HaitOunbm nomupena kpyria ¢opMa KOHPOPKH.

YaByHH1 KOHQOPKH MarOTh JBa ab0 TpU CHIpaJbHUX Ma3a, B SKI YKIaJalOTh
EJIEKTPOI30JIALII0 — MEPUKIa3 — 1 HAarpiBaJibHl €JIEMEHTH, 110 BUTOTOBJISIOTHCS Y
BUTIIAI criipaii 3 HixpoMy (X20H80-H). HasiBHICTE y KOH(OPITI JSKIILKOX CITipaiei
J03BOJIIE HAWOUIBII MPOCTO 3MIHIOBATH ii MOTYXHICTh. TpyOuacTi KoH(OpKH
BUKOHYIOTh 3 OJTHOTO, 1BOX a00 Tphox TEH. [Ins minBuiieHHs K.K.J. KOHOOPKH IMij
TEH BcraHoBnio0TH BiOuBad. Y KOH(OpPKaxX BUKOPUCTOBYIOTH SIK OJHOKIHIIEBI
AByXCIipaiabHl, Tak 1 ABYXKiHUEB1 onHocmipaibhue TEHu. TpyOuacti HarpiBaui
npamoioTh npu Bucokux Temmeparypax (800...1000 K), moctiiiHO mimmaroThes
MEXaHIYHHUM 1 XIMIYHUM JiIM, TOMY iX 000JOHKY BUKOHYIOTh 3 HEP>KaB1t0UO1 CTAJII.



[TipokepamiuHi KOHQOPOUHI MaHeNAl — L€ NOJANbIIMK KpOK Ha NUIAXY
BJIOCKOHAJICHHS TUIUT. Bcst moBepxHs KOH(OPOUHOT aHe 1 HOKPUTa CKIOKEPaMIKOIo,
gKa € CTIMKOI JI0 TEIUIOBUX 1 MEXaHIYHUX BIUIMBIB, 3 HU3BKUM KOE(DII[IEHTOM
JHIAHOTO PO3LIKMPEHHS Ta MAJIOI0 TETUIONPOBIIHICTIO.

IndppauepBoHi HarpiBaul poO3TAIIOBYIOTh MiJ KEpaMikolo, a Micusd ix
BCTAHOBJICHHS MO3HAYAIOTh PUCYHKOM. [Ipu HarpiBaHHI yacTHMHA HACTUJIy BXE Ha
BiJiIcTaHl 2...5 ¢M BiJl KOH(OPKU-PUCYHKA 3aJUIIAETbCA MPAKTUYHO XOJ0jHOI. Jliis
3HIDKEHHS BTpaT miJa 1HGpayepBOHUMHM HarpiBauamMu MPOKJIAJACHUM  1Iap
teruioizossnii. IlipokepamiuHi KOH(OpPOUHI MaHedl BUNYCKalOTh 3 JABoMa abo
yotupMma HarpiBadamu. [lif KOXHOIO «KOH(OPKOIO» PO3TAIIOBYETHCS JATUUK
TepMmoperyistopa. B saxocti [Y-HarpiBaya BHUKOPUCTOBYIOTH. CTPIUKY 3 HIXpPOMY,
HaAMOTaHy Ha MikaHIT, cmipanb y kepamiui; TEH; indpauepBoni nmamnu. OcHOBHI
TEXHIYH1 XapaKTepUCTUKHU KOHPOPOK HaBe/ieH1 B Tabmuii 1.

Tabnuus 1. OcHOBI TeXHIYHI AaH1 KOHGOPOK

Yac posirpiBy
: [loTyXHICTB, 0 10 poboyoi
Tun Hiametp, MM Br KK, % TeMIepaTypH,
XB
800, 1000,
145 1500
: 1200, 1500,
YaByHHI 180 2000 69...72 10 (5)
1800, 2000,
220 2600
1000, 1200,
145 1600
Tpy6uacTi 180 1500, 1800, 75...79 3...4
2100
200 2000
145 1000, 1200,
[TipokepamiuHi 1500 70 6
180 1800, 2000

Enexrponintky Ta cneniajgizoBani npuiagu. OCHOBHHM €JEMEHT TUIMTOK —
KOH(OpOYHa NaHeb 1 TaHedb KepyBaHHs. Ha BIIMIHY Bijl €IEKTPOIUIUT KOHPOPOUHY
NaHedb IUIMTOK BUTOTOBJISIIOTH B OJHO- 1 JBOKOH(OPOYHOMY  BapiaHTi.
EnexTporiinTky BUMycKatoTh NOTykHicTiO 1...2 kBT Ha Hanpyry 220 B.

CrnenianizoBaHi Npuiaad MOXKHA PO3AUIMTA Ha Tpu rpynu. Ilepma rpyma
BKJIIOYA€ TpUiagy, B SKUX OOpoOKa TMpPOAYKTY BelIeTbcad 1H(padYepBOHUMHU
npoMeHsMU. Jlo HHUX BIIHOCSATBCA E€INEKTPOrpHIIl, E€NeKTPOLIANUIMYHUII Ta
eJleKTpoTocTepu. Jlpyra rpymna BKIIOYa€ MpUIaJM KOHTAKTHOTO HAarpiBaHHA —
€JIEKTPOCKOBOPO/IU, €JIEKTPOBA(ENbHUIN, €NeKTpokapoBHi. Jlo TpeThoi TIpymnu
BITHOCSITBCSL €TIEKTPOKACTPIOINI, €IEKTPONapOBaAPKH, EIEKTPOPPUTIOPHUILI.




Enekmpomepmiuni npunadu 0nsa Hazpiey 600u

Jlani npunaau NOOAUISIOTBCA Ha JBI TPYHHU: €JIEeKTPOBOJOHArpiBayul Ta
MEPEeHOCHI MPUJIAIN JJIsl HAarPIBAHHS 1 KUI'ATIHHSA HEBEJIUKOT KUTbKOCTI BOJIH.

EnextpoBomonarpiBaui  OyBalOTh HENpPOTOUYHI  (TEIJIOAKYMYIFOBAJIbHI) 1
MPOTOYHI. 3a MPUHIIMIIOM Jii MOOYTOB1 €JE€KTPOBOIOHATPIBaYl HE BIAPIZHAIOTHCS Bl
€JIEMEHTHUX  EJIEKTPOBOJOHATPIBAUIB  CUIBCHKOTOCIOAAPCHKOTO  MPU3HAYEHHS.
OCHOBHI TEXHIUHI XapaKTEPUCTUKHU JESIKUX BOJAOHATPIBAaUiB HABE/IEH1 B TaOIHIIl 2.

Tabnuus 2. OCHOBHI TEXHIYHI JaH1 €JIEKTPOBOJOHATPIBaYIB

HalimeHnyBaHHs 3HaueHHs NOKAa3HUKIB HAarpiBayiB
NOKa3HUKIB YHC «Kypck»

BcranoBiieHa NOTYXHICTS, 1,25 2,00
kBT
Po0oua Temneparypa 358 333
Bo1H, K
MicTkicTh 0aka, i 10; 40; 60; 100 —
OO0'eMHI BUTpaTH BOAH, J/C — 0,65
Yac narpiBy 10 po60o4oi 1:32:48 7.8 B
TEMIEpPATypH, roj

Jlo mepeHOCHUX TpWIaiB JJisi HArpiBy Ta KHUII'SSUYEHHS HEBEIMKOI KUIBKOCTI
BOAM  BIHOCATBCS ~ 3aryIMOHI  E€JIEKTPOKHUI ATWIBHUKH,  €JIEKTPOKYBIIMHH,
EJIEKTPOYATHUKHY Ta €JIEKTPOCAMOBAPH.

EnexTpoKun STUIbHUKN — JAOMOMDKHI MPUJIAN JUIsl HAarpiBaHHS BOJAMU B OyIb-
akoMmy nocyail. KOHCTpYKTUBHO BOHHM MPENCTaBIsAIOTH COO0I0 TpyOUacTHil HarpiBay
TEH, mo 3a0e3neueHuil MmHYpoM >KUBJEHHS. [lOoTyXH1 eNeKTpOKUN SITUIBHUKA
KOMIUJIEKTYIOTh TEPMOBUMUKaueM. [[pOMUCIOBICTh BUITYCKAE €IEKTPOKUI ITUIBHUKH
tunny EIIM, EIIO, EIIOT mnoryxnictio 0,3; 0,5; 0,7; 1,0; 1,2; 1,6 1 2 kBr.
Kun'stuneauku po3paxoBani Ha Hanpyry 220 B.

EnexTpoKyBIIMHY, €NEeKTpOYallHUKH, €JIeKTPOCaMOBapu MpU3HAYeHl IS
IIBUJIKOTO KHII ITIHHS HEBEJIMKO1 KUTHKOCTI Boau. KUI'SITUTH BOMY B HUX MpUiiagax
OUTBbII €KOHOMIYHO 1 3pYYHO, HIX Ha eJeKTporutuTkax. KoHCTpykiis BCIX IHMX
npwiaaiB NpuOIU3HO OJIHaKoBa. BiAMIHHOCTI MONSTalOTh JUIIE Y 30BHIITHBOMY
o opMIICHHI.

Enekmpomepmiuni ycmanoexku 011 OnaieHus

[To6yToBi enekTpoonantoBanbHi npuiaan BEOIT) knacudikyroTs:

— 32 MPU3HAYCHHSM: JIJISl IOBHOI'O MOKPUTTS OMNAaJIOBAIbHOIO HAaBAaHTAXKEHHS,
MOKPUTTSI MIKOBMX HaBaHTaXXEHb Ta JOJATKOBOI'O OMNAJEHHS B OKPEMHX
OPUMILIEHHSAX (TOBOIUHKH);

— 3a crocobom YCTaHOBKH: CTalllOHapH1 (€IeKTPOKOHBEKTOPH,
eJEKTPOpaaiaTOpy, €JIEKTPOJIHI KOTJIH, TEIUIOAKyMYJIOBaJIbHI  TIedi,
CJICKTPOOOITpiBaIbHI  MiJJIOTH, IUIIHTYCH, IIHAJEPH) Ta MEPEHOCHI
(€eKTPOTEINIOBEHTUIISITOPH, EJIEKTPOKAMIHH, 1HpavyepBOHI
CJICKTpOHArpiBayi, CICKTPUIHI MATH 1 iH.);




— 10 HagBHOCTI aKyMYJSIIi TeIuia: akyMyJsiliiHi, oo 3a0e3NnevyyroTh
117101000B€ OMAIIOBAHHS Ta Ti, 10 BMUKAIOTKCS 11 4ac JOOOBUX MPOBATIB
HaBaHTaxeHHsa Ha 10..15 roxa; HamiBakymyJisiliiHI, MO 3a0€3MeuyIoTh
OMAaJIEHHS MPOTIroM 2...4 Toj NpU BIIKIIOYEHH] €JIEKTPUYHOTO KUBJICHHS,
0e3 akyMyJIAllii Teria — NpsSIMOro ONaJIeHHS,

M0 BUAY TEIUIOBI/1/1aul: BUTbHOT KOHBEKIIIT 1 BUTIPOMIHIOBAHHSIM.

Jlekuisn 10. Enexkrpodizuuni ¢pakropu B npupoai, ix BIVIMB HA POCTUHHMI i

TBapuHHU cBIT. EnexkTpodizuyHi Ta eJIeKTPOXiMiYHi IBMIA TA MPOLECH B

Oiosioriunux 00’ ekrax. EjekTporexHoJiorisi, BU3BHa4eHHS TA NePCHEeKTHBHU
PO3BHUTKY.

EnexTpuunuii cTpyM Ha 00'eKT 0OpOOKHM MOXE HaJaBaTH PI3HY A10: TEIJIOBE,
¢13uKo-xiMiuHy, Oiojoriyny. Po3risiHeMo mpolecH, 3acCHOBaHI TNEPEeBaXHO Ha
G13UKO-XIMIYHOMY 1 010JI0TTYHOMY i1 €JIEKTPUYHOTO CTPYMY.

Kopomka xapaxmepucmuxa Qi3uko-ximiunoi 0ii e1eKmpuunozo cmpymy

TexHonoriune 3aCTOCYBaHHS (b 13UKO-XIMIYHOT i CTPYyMY B
CUILCHKOTOCIIOIAPCHKOMY BHUPOOHMIITBI 0a3ye€Tbcsi B OCHOBHOMY Ha HACTYNHHUX
mpolecax 1 MeToJax, IO BHUBYAIOTHCA (DI3UYHOIO  XIMIE€IO:  E€JIEeKTPOi3i,
€JIEKTPOKOAryJIAILliil, €IEKTPOOCMOC, EIEKTPOIiai3i.

Enexmponiz — 11e CyKynHICTh OKMUCHO-BITHOBHUX IPOIIECIB, SIK1 BIIOYBAIOThHCS
Ha eJIEKTPOJax, 3aHYPEHUX B €JIEKTPOJIIT, IPHU MPOXOIHKEHH1 Yepe3 HbOr'0 MOCTIHHOTO
EJEKTPUYHOTO cTpyMy. OCHOBHI 00J1acTi 3aCTOCYBAaHHSI €JIEKTPOII3y — OTPUMaHHS
PI3HUX PEUOBUH Ta HAHECEHHS MOKPHUTTIB.

Enexmpokoacynsayis — METOJ OUHMILIEHHS BOJHOI CHUCTEMH BiJl 3Ba)KEHHUX
HAHAPIOHIMIMX YaCTHHOK JOMIIIOK MIJISXOM BBEJACHHS B HEi KOAryisHTiB (XIMIYHHX
PEUOBHH, IO 3a0€3MEUyOTh MePEKIIaa 3BaKCHUX 4acToK B ocan). CyTHICTh METOY,
3aCHOBAHOI'O Ha OTPHUMAHHI KOAryJjsHTIB 3a JOMOMOTIOI0 €NEKTPOJIi3y, MOJISIrae B
aHOJHOMY PO3YMHEHHI MeTany (3a3BHYail aloMiHII0O a00 3aii3a) y BOJHOMY
CepEIOBUINI 3 MOAAJBIINM YTBOPEHHSIM BiamoBigHOro rigpokcuny [Al (OH)s a6o
Fe(OH)s]. IlnacriBui TrigpOKCHIy, NPAKTHYHO HEPO3UMHHOTO Y BOJI, CBOEIO
MOBEPXHEIO MOMIMHAIOTH 3BKEH1 YACTUHKH 1 pa30M 3 HUMH BUIIaJal0Th B OCa/l.

EnexTpokoarysiio 3aCTOCOBYIOTh JUIsl OUHUILEHHS IPUPOAHUX 1 CTIYHUX BOJI.
VY eneKkTpoKoaryasTop aatoMiHIEBI a00 3aii3Hl IUIACTUHU-EIEKTPOAN 30MpPaIOTh Y
MakeTu 3 MikeneKkTpoaHoto BinctanHio 10...12 mm. OnTuMalibHa MUIBHICTE CTPYMY
10...40 A/m°. TlepeBarn eneKTPOKOATYIALii Mepel TPAAMIIHHOO PEareHTHOIO
KOAryJisili€l0; eKOHOMIS peareHTy, MpoCTOoTa OOCIYrOBYBaHHS, MOXIJIUBICTh MOBHOI
aBTOMaTHU3allii.

Enexmpoocmoc — 11e pyx pilMHU 4yepe3 Kamuisgp ado mopucty aiadparmy mnpu
HAKJIQJIEHH1 30BHIIIHBOTO €JIeKTpUYHOro nmosist. CyTHICTh IaHOTO SIBUIIA, BIAKPUTOIO
B 1807 p. pociiickkum ximikom @. @. PeliccoMm, MOKHA MOSICHUTH HACTYITHUM YHHOM.
Ha xopmoHi koHTakTy ABOX (a3 (TBepaoi i pifKkoi) 3a paxyHOK MEpepo3NOaiTy
CJIEKTPUYHNX 3aPA/iB YTBOPIOEThCS TAK 3BAHMI MOJBIHMI enexTpuunnmii map. Horo
MO>KHA TPEJICTABUTH y BUTJISAI KOHAEHCATOPA, BIACTaHb MK OOKJIAJUHKAMU SIKOTO



CTAaHOBHUTH JIMIIE KUIbKa MOJIEKYJsipHUX MmapiB. OnHa 3 OOKIAJIUHOK TaKoro
KOHJICHCAaTOpa — IIe 3apsau Ha MOBEPXHI TBEPJOTO Tija, IHINA — 3apsAId B PIAMHI.
SKI0 B370BXK T'PAHUIl KOHTAKTY JIOKJIACTH PI3HUIIO €IEKTPUUYHUX MOTEHIlIAIB Bif
30BHIIIHBOTO JKEpela, TO 3apspKeHUi Imap piuHU MiJ JI€I0 30BHIIIHBOTO TOJIS
Oyze mparHyTH MEePeMICTUTHCSA B OIK MPOTHICKHOT (B MOPIBHSAHHI 31 3HAKOM 3apsiiy
I[OTO IIaPy) MOJIOCH JDKEpelia. 3a paXyHOK BHYTPIIIHBOIO TEPTS PyX 3apsIKEHOTO
mapy IMepeaacTbecsi CYCIIHIM BepcTBaM He3apsKeHOi piIuHUA. TakuM YUHOM,
BUHUKAE PyX PIAMHU M1 A1€10 eNEKTPUYHOTO MOJIs BIIHOCHO TBEPO01 (a3H.

Enexmpooianiz — mepeHeceHHs 10HIB MiJ JI€I0 EJNEKTPUYHOTO IMOJs yepe3
10HOCEJIeKTUBHI MeMOpanu. JlaHi MemOpaHH, BHUTOTOBJICHI 31 CHEHIaIbHUX
I0HOOOMIHHUX MaTepiajiB, MICTITh BUCOKY KOHIIEHTpaIlito HepyXxoMux ((pikcoBaHUX)
10HIB, XIMIYHO MOB'A3aHUX 3 KapKacOM MeMOpaHH, 1 TOMY MPOIYCKAIOTh 10HU TUIbKU
OJTHOTO 3HaKa 3apsaay. OCHOBHa 001acTh 3aCTOCYBAHHS €JIEKTPOIai3y — ONPICHEHHS
BOJIH.

CyTHICTP  eNeKTpoAialli3y PpO3IJISHEMO Ha TPUKIAAI  HAWUIPOCTILIOrO
eJIeKTpo/IiaiizaTopa 3 TpboMa kamepamu (puc. 1).
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BuxijHa Boj1a

Puc. 1. Cxema TpukaMepHOTO eleKTpoianizaropa:
1—anon; 2 —xkaroa; A —aHioHiTOBa MeMOpaHa; K — kaTioHiTOBa MeMOpaHa

CepenHs kamepa BiIlJIeHa Bl O1YHUX 10HOCEJICKTUBHUMU MeMOpanamu A 1 K.
VY cepenHio kamepy MOJA€ThCA BUXIJHA OINpICHIOBaHA Boja. Y OIYHUX Kamepax
po3TamioBaHi eylekTpoau — aHoA 1 1 katom 2, A0 SKUX MiABEIEHA TMOCTiiHA
elekTpuuHe Hampyra. Kartionu (+), 10 3HAaXOQAThCA B OINPICHIOBaHIM BOII
PO3YMHEHUX COJIEH PYXalOThCs M €0 €JICKTPUYHOTO TOJIsl B HANPSAMKY KaToja, a
aHioHu (-) pyXaroThcs B HaNpsAMKY aHoja. KationiToBa MmemOpana K B eJ1eKTpruuHOMY
MOJI1 IPOHMKHA TUIBKHU JJIsl KaT1OHIB, aHIOHITOBAa MeMOpaHa A —TUIbKHU JJIsl aHIOHIB.
ToMy cosoHa Boia B cepeHiil kKamepi onpicHIOeTbeA. B aHoaHIN kamepi MpoMUBHA
BOJIa MIAKUCIISIETCS, B KATOIHIN — MITYKA€ThCs (POC. — ITOAIIEITAYUBACTCS»).



Bukopucmanna @izuxo-ximiunoi 0ii erekmpuunozo cmpymy

Ompumanus 0e3iHGIKYIOUUMU POZYUHY .

Ha TBapuHHHLBKUX epmax 1 KOMIUIEKCaX BOAY, MOJOYHUHN MOCYI, TOUIbHE Ta
1HIIIE TEXHOJOT14HE OOJIaJIHAHHS MJIsd 3HE3apa)K€HHsS OOpOOJSIOTh PO3YMHAMHM, IO
MITATH XJIOp. BOHU MOXYTh OyTH OTpUMaHI HUISIXOM €JIeKTPOJIi3y BOAHOTO PO3IUUHY
KyXOHHOi comi. J[ig 1mporo BUKOpUCTOBYIOTH ycTaHoBKy EJIP-0,1, mo MicTUTh
€MHICTb, Y Ky MOMIIIEHUN €NEeKTPOII3HUN anapar.

[lepen moyatkoM poOOTH B €MHICTh YCTaHOBKHM 3anuBaioTh 20 nm 5%-Horo
po3unHy KyxoHHOI coii (1 xr comi wHa 20 1 Boam). [loTiM Ha eJIEKTPOAM
€JICKTPOJII3HOTO anapaTa noAaroTh NocTiiiHy Hanpyra 24 B Big Bunpsmisiua BCA-6K
(nmepBuHHa Hanpyra 3MiHHOTO cTpymy 220 B). Uepe3 BoaHMIA po34rH KYXOHHOT COJi
NaC1 npoxoauts cTpyM, 06ymMoBieHuii epeminienssam ionis Na* i H 1o xatoza, a
ionis C1~ i OH gm0 amoma. Ha xatoni B pesynwTari BigHOBieHHs ioHiB H'
BUJIUISIETHCS Ta30MOIOHUI BOJIEHDb, @ HA aHOJ1 B pe3yJbTaTi okucieHHs ioHiB C1™ —
razononi6uuii xaop. lonu Na®, 3'equyrouncs 3 ionamu OH™ , yTBOpIOIOTH iKuil HATp
NaOH; xj10p, po3UMHAIOYKCH Y BOA1, YTBOPIOE XJIOPHYBATUCTY 1 COJIIHY KUCIIOTH:

Cl, + H,O «> HCIO +HCI.

XJIOpHYBaTUCTA KUCIOTA B3AEMOJIIE 3 IIKUM HATPOM 1 YTBOPIOETHCS
rinoxsoput Hatpis NaOCl:

HCIO +NaOH = NaClO +H,0.

XJIOopHYBaTUCTa KHUCJIOTAa 1 TINOXJIOPUT HATpito, Oyaydyd CHIBHUMHU
OKHUCJIIOBayaMH, OOYMOBIIIOIOTH Je31H]iKytouy [nil0 po3uuny. Jle3iHdikyrounit
po3urH roTyoTh 1,5...2 roa. Ha orpumanHst 1 Kr aKTUBHOTO XJIOPY BUTPAda€THCS
8...10 kr xkyxoHHOT1 coii 1 5,5...7 kB1:rog enexrpoeneprii. [1oTy>kHicTb, ClIOXKUBaHA
ycraHoBkoto, ckiagae 350...600 Bt (wa mocriiiHomy ctpywmi). B mopiBHsHHI 3
BUKOPHUCTAHHSAM TOTOBUX pPEarcHTiB (PIAKOTO XJIOPY, XJIOPHOTO BaIlHA, TIMOXJIOPUTY
KaJIbIlif0) 3HE3apaKCHHS 3a JOMOMOTOK CJICKTPOJIITHYHOTO TillOXJIOPUTY HATPIIO,
OJIep’KYBaHOI'O0 Ha MICI[l, JI03BOJSIE YHUKHYTH TPYAHOILUIB 1 BUTpAT, MOB'A3aHUX 3
TPaHCHOPTYBaHHSM Ta 30€pIraHHsIM TOKCUYHUX PEYOBHH.

Komnnexcna ouucmka ma 3ue3apadicenHs RNUmMHOI 600U HA NACOBUUAX,
depmax i 6 cemuwax TpH K06OBOMY crOXHBaHHI Ommspko 10 M Moxe
3M1MCHIOBATUCA B €JEKTpoXiMiuHii ycTaHoBIlI ¥YB-0,5. YcraHoBka Bkitouae B cebde
GbiTbTp-eneKTpoizep Ui eIEKTPOKOArysili TOHKOAMCIEPCHUX, B TOMY YHCIHI
OakTepiayibHUX, 3a0pyAHEHb; T1IIOXJIOPUTHUN €IEKTPOIII3Ep AJIs 3HE3apAXKEHHS BOJIH;
CpiOHME enekTposi3ep sl KOHCEepBYBaHHsA Bojau. Boma micis oOpoOku 10HAMH
cpibma 30epirae cBOi BiacTUBOCTI Ounbiie Micsisg. CHoXuBaHa TMOTYXHICTh
yCTaHOBKH 2,5 KBT.

Onpicnenna 600u. B yMoBax CLIBCHKOTOCHOJAPCHKOIO BHUPOOHMIITBA,
0COOJIMBO Ha MACOBMILAX, JJISl OMNPICHEHHS BOAM 3aCTOCOBYIOTH EJIEKTPOAiaii3Hi
yctaHoBkH (Ta0i1. 1).



Tabnuus 1. OCHOBHI TEXHIKO-€KOHOMIYHI JaHl AESKHUX EJIEKTPOIialli3 HUX
YCTAHOBOK CUIbCHKOTOCIOIAPCHKOr0 MPU3HAYCHHS

Bwmict coui B Boai, r/n ITutomi
Tun [IpoayKTUBHICTD, BUTpaTU
YCTaHOBKH Mrox BHX1THUI OTPICHEHOI | €JIEKTPOCHEPT i,
kBt-rog/™m°
£y HIIM: 05 4 0,85 15
CEXO-2 0,15 10 1 7
EOCX-2M 3,5 7 1 2,3

Hanecenns 2anv8aniunHux noKpumms 6 peMOHMHOMY 6upobHuymei. [l
BIJTHOBJICHHS 3HOLIEHUX JI€TaJIeH, a TAaKOXK ISl 3aXUCTY BiJl KOPO3ii BITHOBIIOBAHHUX 1
3HOBY BUTOTOBIIIOBAaHUX TNpHU3HAYEH! TalbBaHI4HI MNOKpUTTS. llporec HaHeceHHs
raJIbBaHIYHUX MMOKPUTTIB 3aCHOBAHUH Ha SBUILI €JIEKTPOJI3Y 1 3A1HCHIOEThCS Y BaHHI,
3arMoBHEHIN enekTposiitoM. OCHOBHUI KOMIOHEHT €JIEKTPOJITY — 1€ 3'€IHAHHS TOTrO
MeTaly, SKUil TOBUHEH OyTH OCaJKEHUH Ha JeTanb. Y BaHHY 3aHYPIOIOTh €IEeKTPOIU
(aHomm) i BigHOBmrOBaHI jgeram (katomu). [Ipu momavi Ha eNEKTPOIM TMOCTIHHOT
Hanpyru (2..48 B) mO3UTHBHO 3apsjpKEHI 10HM METaly OCiJaroTh Ha IMOBEPXHI
JeTal.

3 raJibBaHIYHUX NPOLIECIB B PEMOHTHOMY BHUPOOHMIITBI HAMOUIbII MOLIUPEHE
XpomyBaHHS 1 3aii3HeHHs. LL{UIbHICTE cTpyMy IpH LMX IpoLecax CTAHOBUTH KUIbKa
TUCSY aMIep Ha KBAJPATHUIA METP.

[lepeBarn BiHOBIIEHHS 3HOLIEHUX J€Tajel TrajabBaHIYHUMHU TOKPUTTIMU
nepes HaIUIaBICHHSIM MOJSAraloTh B HACTYNMHOMY. OTPUMAHHS MOKPUTTS 3adaHoi
TOBIIMHU Ta OJIHOYACHE BIJHOBJICHHS BEJIMKOI KUIBKOCTI JeTajeH; BIACYTHICTb
TEPMIYHOrO a00 MEXaHIYHOrO BIUIMBY Ha BIJHOBIIOBaHY J€Tallb; XOpoIla
KEpPOBAHICTh MPOLIECOM.

Poszconennsa epynmis. Ilpn po3cosieHH1 3 BEPXHbOTO LIapy IPYHTY BUAAISIOTH
HAJUIMIIOK IIKIJUIMBUX COJIEH, SIKI MPUTHIYYIOTh PO3BUTOK KYJIBTYPHUX POCIHUH 1
3HIDKYIOTh BpPOXKAaMHICTH OCTaHHIX ab0o poOyATh HWOro BUPOCTAHHSA B3araii
HEMOKJIUBUM.

[lomupenuit MeTon poO3COJIEHHS TPYHTIB — iX MPOMHUBKA MPICHOIO BOAOK. B
3aJIEKHOCTI BiJ] BMICTY TOKCUYHUX COJIEH KamiTalbHl IPOMUBKU TPUBaIOTH 1...3 poku
i Ha 1 ra moTpiGHo 5...30 THC. M° mpicHOT BOHL.

[HTEeHCUBHICTH PO3COJIEHHAM IPYHTY MO>KHA MIJBULIUTH, MPONYCKAIOUN Yepes
Hei MOCTIMHUN eNeKTpUYHUM CTpyM NEeBHOI HiuTbHOCTI. [lpu mpomy 3a paxyHOK
€JIEKTPOOCMOCY TMIABHUINYEThCS (PUIBTpaIliiiHa 3aTHICTh 3aCOJEHOTO TPYHTY, a B
pe3yabTaTi eneKTpodizy 3MIHIOEThC PH cepeoBuina, 1Mo 30UTBIIYE PO3UYUHHICTH
coieit. Kpim Toro, mim MAi€l0 E€IEKTPUYHOTO TMOJs ICTOTHO IIJBHINYETHCS
BOJIOTONPOBIAHICT, TpyHTY. LI Ta iHmI (akTOpu MOCHUIIIOIOTH BUTICHEHHS
PO3UMHEHUX TOKCUYHUX COJIEN 3 BEPXHBOI'O IPYHTOBOTO IIAPY B HUXKHI IAPH, 3BIIKH
111 COJI1 BIIBOJATHCS JPEHANKHOIO CUCTEMOTO.

baraTopiuHi ekcriepuMeHTH B JIaDOPATOPHUX Ta MOJBLOBUX YMOBAX, IMPOBEICHI
B Hallli KpaiHi 1 32 KOpPJIOHOM, MOKa3alH, 110 NpU BUKOPUCTAHHI JJIS PO3COJEHHS




I'PYHTIB MOCTIHHOTO €JIEKTPUYHOIO CTPYMY ICTOTHO CKOPOUYYEThCS NIEPI0 MeTioparii
(B kijbKa pa3iB), 3MCHIIYIOTHCS BHUTpaTH MpicHOT Boau (mpuOIM3HO B 2 pasu) i
MIPUCKOPIOETHCS TOCIIOAAPCHKE OCBOEHHS IPYHTIB.

VY NoiapoBUX yMOBax e€JEKTPOMENIOpalil0 MPOBOJATH HACTYMHUM YHUHOM.
[lone, sike mUISITa€e PO3COJEHHIO, TMOMEPEIHBO TOTYIOTh [0 MPOMHUBKH,
BUKOPUCTOBYIOUM 3BHYAWHY TEXHOJIOTit0. [IOTiM Ha BUAUICHMX IUISTHKaX (Yekax)
MOHTYIOTh €JIEKTPOIU (QHOJM 1 KaTOAM), B SKOCTI SIKMX HaW4acTillle 3aCTOCOBYIOThH
MeTalieBi Tpyou abo ctprkHi giameTpoM 35...70 mM. ['muOuHa 3aropTtaHHs KaToOliB
(3...5 M) 3azBuuaii 6inbire, Hixk aHoxiB (0,6...1,8 m). Ile moscHIOETHCS OakaHHSIM
Xoya 0 YaCTKOBO MOEJHATH HANPSIMOK €JIEKTPOOCMOTHYHOIO MOTOKY BOJIH, IO e
70 KaToAy, 3 BEpTUKAJIbHUM HAIMPSIMOM TiJIpaBiivHOI (UIbTpaLii, 3yMOBIEHOT JI€I0
cwii TsoKiHHA. [Ipy BepTUKaJIbHOMY pO3TallyBaHHI €JIEKTPOJIB aHOAM 1 KaToIu
4acTo pO3MIILYIOTh psiaamMu. BincraHb MK OJHOMMEHHUMHU €JEKTPOAaMHU B POy
ctaHoBUTH 3a3Bu4ait 10...20 M, Mk psgoM kaToiB 1 mopyy aHois — 20...110 m.

[Ticns 3ar0BHEHHS Y€KiB BOJIOIO JIiHII OJJHOMMEHHHUX €JICKTPO/IIB MiIKITI0YAI0Th
70 BUIIPSIMHOTO TpHUCTporo. HeoOXigHa Hampyra MOCTIMHOTO CTPyMYy CTaHOBUTD
JICCSITKH BOJIBT, IIUTBHICT CTpYMy B TpyHTI — 1...10 A/M?, BUTpATH eleKTpOCHEPTii —
5...20 Tuc. xBr'ron Ha 1 ra.

[Ticass Toro sk pO3COJEHHS 3aKIHYEHO 1 MOoJIe MiJACOXHYJO, JEMOHTYIOTh
EJIEKTPUYHY CXEMY, BUTATAIOTH 13 TPYHTY €JEKTPOH 1 TOTYIOTH I0JIE 10 MOCIBY.

Jlekuist 11. Enexrponno-ionna texnouiorisi (EIT), giznuni ocHoBwH.
Enextpuuni cenmaparopu 3epHa, 0yaoBa, kjaacugikamis,
NPUHLIMI i, TEXHIYHI XapaKTEePUCTUKH.
IlepeanociBHa 00po0OKa HACIHHA B €JICKTPUYHOMY IOJIi.
OcajxeHHS YACTOK B €JIEKTPUYHOMY IOJIi.
Enexrpu4ni ioHizaTopu nositps.

Jskepesia BUCOKOI HANPYIH AJ ycraHoBoK EIT.

B cuischkorocrnogapchkoMy  BUPOOHHUIITBI  3aCTOCOBYIOTH  Pi3HI  BUAHU
€JICKTPUYHUX TI0JIIB HA PO3MIILIEH] B HUX 00’ €KTH: TEIJIOBE, CUJIOBE, O10JIOTTYHE.

CunoBuil BIUIMB €JIEKTPUYHOTO TIOJS 3aCTOCOBYIOTH B €JIEKTPOHHO-1OHHIM
texnonorii  (EIT). EIT — 1me o00nacTh €JIEKTPOTEXHOJIOTIH, 0 BHUKOPHCTOBYE
B3a€EMO/III0 CUJIBHUX EJIEKTPUYHUX MOJIB 3 €JNEKTPUYHO 3aps/KEHUMH YaCTUHKAMU
TBEpAOro abo PpIAKOro MmaTepialy 3 METOI HaJaHHd HUM pI3HUX (opMm
YIOPSKOBAHOTO Ta LIIECHPIMOBAaHOIro pyXy. Posrisinemo aesiki ocodnuBocti EIT.

Jitounm enekTpuyHuM (HaKTOpOM, CBOrO POy poOOYMM OpPraHoM, B amaparax
EIT € Tak 3BaHi CHJIBbHI €JICKTPUYHI MOJIs, TOOTO Tous 3 HanpyxericTio 100 kB/m. Sk
MPaBUJIO, 3aCTOCOBYIOTh TIOCTIHHI €JEKTPUYHI TMOJs: EJCKTPOCTATUYHE 1 TIOJIe
KOPOHHOT'O PO3psIY.

O6’extoMm 00poOku B amapatax EIT € matepian, mo mnpeacraBiise coOOr0
CYKYIHICTh OKPEMHUX YaCTHHOK, PO3MIpU SKHUX MOXYTh 3HAXOAUTUCH B MeXkax Bijl
J0J11 MIKpOMeTpa 70 JeCsATKa MUTIMETpIB 1 Buiie (I1Jj1, HOPOIIOK, HACIHHS, BOJIOKHA 1
T.1.).



B ocHOBI npo1ecy eneKTpOHHO-10HHOT TEXHOJIOT1] JIe)KaTh YOTUPH XapaKTepHi
CTajli: mojavya Marepiany, 3apsika HOoro 4YacTUHOK, PYX 3apsIK€HHUX YaCTUHOK
Martepiany B €JIeKTPUYHOMY 101, POPMYBaHHS TOTOBOTO MPOAYKTY.

Cinbcbkorocnogapcbka EIT crama ogopmitoBaTUCh B CaMOCTIMHUN Hampsm
€JIEKTPOTEXHOJIOT1i Ha nmo4aTtky S0-X poKiB.

B cintbcbkoMy rocmojapcTBl 3a JIONOMOIOK €JIEKTPOHHO-10HHOI TEXHOJIOT1l
YACTUHKU MaTepiajiB MOXYTh PO3AUIATHUCH (OYMCTKA Ta COPTYBaHHS HaCiHHS,
BUJIUICHHS OOPYILIEHOTO MpOca, HACIHHS MIIEHMII Bl MIMIEYKIB TBEPJOI1 I'OJIOBHI 1
T.JI.), OCa/UKyBaTUCh (OCAIKCHHs TOBITPS BiJ MUy Ta MIKpoOiB, pIi3HI BUAU
aepo30JIbHOT OOpOOKH: HAaHECEHHS SJOXIMIKATIB Ha HACiHHS Ta POCIHHH,
enekrpo3adapsieHnas (enexktpodapOyBaHHs) i T.A.) 1 3MillyBaHHS (HaIpHUKIAL,
3MIlIyBaHHS KOMIIOHCHTIB KOMOIKOpMiB). TeXHOJOTI4HI MPOLECH PO3AIICHHS,
OCAJDKEHHS Ta 3MINIyBaHHS CKJIagalTb oOcHOBY 1 mnpomucioBoi EIT. Ilpore
MPUHIIMIIOBA BIAMIHHICTh cuUIbchbKoOrocmoaapebkoi EIT momsrae B ToMy, 1o B
CUTBCBKOMY TOCIIOJIAPCTB1 €JICKTPUYHM I0JIeM OOpoOJIIOI0Th 00’ €KTH, 110 MAalOTh
Haifyacrtime OioJoriyHy mnpupoay (Hampukiaa, HaciHHA, OynbOH (POC.-«KITyOHH)
KapTOIUTi, YepeHKH, MIKpOOHi Tina i T.1.). Ha Taki 00’ €KTH €IeKTpHUYHE 10JIe YHHHUTD
HE TUILKHU CHUJIOBHH, ajie 1 O10JIOTTYHUN BILJIUB.

Koponnum  pospsaoom, abo CKOpPOYEHO KOPOHOI, Ha3WBaIOTh  BUJ
CIIEKTPUYHOIO PO3psay B Tasi (MOBITPi), 110 BUHUKAE 1 PI3KO HEOIHOPITHOMY ITOJII,
KOJIM PpajilyCc KPUBU3HM OJHOTO ab0 000X €NEeKTPOAIB HabaraTo MEHIIMH Mix
€JIEKTPOAHOT BIJICTaHI.

Po3pi3HS10Th KOPOHY MOCTIHHOIO Ta 3MIHHOTO cTpymy. KopoHa mocTiitHOro
CTpyMy OyBae OIMOJSIPHOIO Ta YHINOdspHOO. [Ipu OimossipHiil KOPOHI KOPOHYIOTHCSA
oOuJBa €NeKTPOIU. YHINMOISIPHA KOPOHA ICHYE B TOMY BHIAJKY, KOJU KOPOHYETHCA
TUIBKM OJIMH 3 JBOX elleKTpoAiB. Lleil enexrpon, mo mMae manuil paalyc KpUBU3HH,
HA3UBAETHCS KOPOHYIOUHM, a IPYTHil — HEKOPOHYIOUYHMM (200 0CaKyBaJIbHUM).

Cnocib nepeonocienoi 00poOKu HACiHHA E€IEKTPUYHUM CTPYMOM 1 TIOJEM
BHUCOKOiI HANpPyTu NPOMHUCIOBOT YaCTOTH IOJSTAE B TOMY, 10 HACIHHS 0OpOOJIAIOTH B
KOHJIEHCATOpl, MK OOKJIaAMHKAMU SIKOTO CTBOPIOETHCA TI0JIE HAIMPYXKEHICTIO
100...400 xB/m. TpuBamicte 00poOku HacinHsa pizHEX KyabTyp 20...180 c.
[IpoayKTUBHICTH BUIIPOOYBAHHS TAHOT'O METOJA B PI3HUX 30HAX KpaiHU MiJITBEPIUIH
HOoro eQexTUBHICTh Ha 0ararbOX CUIbCHKOTOCIMOAAPCHKUX KYJIbTypax. 30Kpema,
BpPOKalHICTh 3€pPHOBHUX KyinbTyp niaBuulyerbcss Ha 10...15 %, a 3eneHoi macu
KYKYpYyI3u — 10 25 %, sIKiCTh OTPUMAHOI MPOAYKIIIT MOJTIMIITY€EThCS.

BcraHoBneHo, 1o enekTpusailisi IPYHTIB 1 KOPEHEBOi CHUCTEMHU POCIUH
clabkuM  enektpuuHuM crpymoMm (muieHicTIO 0,1...5 A/M®) Moxe HajmaBatd
CTUMYJIIOIOYY JIF0 Ha pPOCIUHH (IPUCKOPIOETHCS O3PiBaHHS, MiJBUINYETHCS
BPOXKAWHICTH Ta 1HIIE).

[Ipy nocTaTHLO BEIMKIA HIUIBHOCTI CTPYMY WOro Jdisi Ha POCIUHY CTae
THITIOYUM, 10 MOXXe OYyTH BHKOPUCTAHO Uil 0opoThOu 3 Oyp’ STHHUCTOIO
POCIMHHICTIO. JloCHI>KeHHS B 11 00J1aCTi BeAyThCs B OaratboX KpaiHax. 3araJibHUM
st 6araTbOX 3alpONOHOBAHMX TEXHIYHUX PINIEHb € BUKOPUCTAaHHS MOOUIBHHX



NpUCTPOiB Ha 0a3l TpakTopa, BiA Bally BIIOOPY MOTYXKHOCTI SIKOTO MPUBOJUTHCS B
oOepTaHHs €JNEKTPUYHUN TeHepaTop, AKUN MIAKIIOYEHUH 10 NEPBUHHOT OOMOTKHU
MiABULTYBAIBHOIO TpaHchopmaTtopa. BucCHOBKM BTOPMHHOI OOMOTKM OCTaHHBOI'O
3’ €IHYIOTh 3 €JEKTpoJaMu. EJeKTpU4HMIl CTpyM MNpPOXOAUTH 4Yepe3 TPYHT Ta
KOPEHEBY CHUCTEMY POCJIUH.



