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Haseoeno ananimuunuii oensio npoyecie ma o6aa0HauHA 051 8UPOOHUYMEBA
Xniba 3 BUKOPUCMAHHAM CYYACHUX MEXHOJ02IU, 30KpeMma eneKmpoKOHMAKMHO20
nHaepisannus (EKH). Pospobneno Komniekc mexHoN02iuH020 O001A0HAHHS O
supobrHuymea xnioa. Jlocniodxceno eunikauusa Xxniba, nid uac K020 HAuOLIbUL
inmencusHo 6i006ysacmuvca menjioga obpooka 3 EKH. Onucano nosuii nioxio 0o
BUpOOHUYMEa  Xxniba, W0 BKIYAE BGUKOPUCMAHHA nedi 3 KOMOIHOBAHUM
ingpauepsonum naepisannuam ma EKH.

Xm0 ocranHi 200 pokiB MOXHa BBaXXaTH OJHUM 13 HaWBAXKJIMBIIINX
KOMITOHEHTIB PalliOHy OUIBIIOCTI HACEJIEHHS, OO MOMYJISPHICTh Ta HOCTIMHUI MOMUT
BKa3ylOTh HAa 3HAYHUI 0OCAT BUPOOHHULTBA L€l MpoAyKiii. BupoOu 3 IpixkmaKoBOro
Ticta 3aiimMatoTh Onu3bko 40 % acopTUMEHTy OOpOIIHSHUX BHPOOIB, SKi
BUPOOJISIIOTECS B YKpaini. OCHOBHOIO METOIO XJIIOOMEKapChKOi MPOMUCIOBOCTI €
3a0€3MeUYUTH CTIOKMBAUIB CTAO1IbHO BUCOKOIO 32 SAKICTIO MPOAYKITIEIO SIS iX BJIACHOL
oesnekn. Ha cporomni mij wac nedinuTy elekTpoeHeprii B KpaiHi HEOOX1JTHO
BUPIIITYBaTH MUTAHHS €HEProeEeKTUBHOCTI, aBTOMATHU3AIlli BUPOOHUYHX MPOIIECIB Ta
pallioHaJIbHOTO BUKOPHUCTAHHS PECYPCIB.

TpamuuiiiHi MIAXOAM A0 OpraHizalli MOpoueciB  XJIIOOBUITIKAHHS 4YacTo
CYTIPOBOJIKYIOTHCS BEJIMKMMHU CHEPreTHUYHUMHU BTpaTaMU Ta 4acy Ha KOXKEH ITUKI,;
BIJICYTHICTIO aBTOMAaTH30BAaHOIO OOJaJHAHHS, III0 B CBOK YEpry MNPU3BOAUTH [0
30uUTblIEHHsT  coOiBapTtocTi  KiHIeBoi  mpoaykiii.  CydacHe — o0OJyiagHaHHSA
BUKOPUCTOBYETHCS  JIJIl  TEIUIOBOI  0OpoOKKM  XJ1000ynoyHUX  BHpPOOIB 1
XapakTepu3yeThcs:i HU3bKUM KoedimienTom kopucHoi aii (KKJI). Taka ocoOGnuBicTh
3yMOBJIEHA 1HEPILINHICTIO TeTUIONepeaayl Ta HEPIBHOMIPHICTIO HarpiBaHHS 3ar0TOBOK.
TpuBamicte mpoleciB OpOJIHHSA TIiCTa, BUCTOIOBAHHS Ta BHITIKAHHS, TaKOX
3aJUIIAE€THCA BAXJIMBUM NHUTaHHSIM, 0O BOHA 3MEHIIYE NPOAYKTUBHICTH JiHIH.
MeTalloeMHICTh TaKOX € aKTyaJdbHUM MUTaHHSIM, 00 BOHa 30UIbIIye BUTPATH Ha
BUPOOHMIITBO 00JIaTHAHHS Ta HOTO OOCITYTrOBYBaHHS.

OmHuM 13 TEPCIEeKTUBHUX IMIAXOMIB JI0 BUPIMICHHS 3a3HAYCHUX MPOOJIeM €
BIPOBaKeHHS cucteMu enekTpokonTakTHoro HarpiBy (EKH). EKH — e edextuBHa
TEXHOJIOT1sl, SIKa IIMPOKO BUKOPUCTOBYETHCSI B XapUOBiH MPOMHUCIOBOCTI, B HAILIOMY
BUMNAAKYy B xjibomnekapcTBi. BoHa 3abe3rneuye BHUCOKY €HEPreTUYHy €(PEeKTHBHICTH
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4yepe3 MUTTEBE MEPETBOPEHHS €JIEKTPUYHOI €HEPTii Ha TEIJIOTY, IO 3HUKY€E BUTPATH
Ha eHepropecypcu. [laHuii MeToN [103BOJIIE TOYHO KOHTPOJIOBATU TEMIIEPATYpPy
3a0e3nevuyrun piBHOMipHHﬁ OporpiB TicTa 1 MOKpPAIECHHS CTPYKTYpH xJioa.
HIBuakicte HarpiBanHa 3aBasku EKH ckopodye yac BUpOOHHMYMX IUKIIB 1 € OLIbII
€KOJIOTIYHUM METOJOM B TOPIBHSHHI 3 TpaI[I/IHII/IHI/IMI/I Cuctemu aBTOMaTH3aIll
JI03BOJISIOTH TOYHO HANIAIITOBYBATH TeMIepaTypHi pexKUMH 1 KepyBaTH EHEPTIEI0, III0
B CBOI0 UEpry ONTHUMI3y€ BHUPOOHUYMI TMpolec 1 MIATPUMYE CTaOUIbHY SIKICTh
POYKITIi.

Jlanuii MeToJlT OCHOBYETHCSI Ha O€3MOocCepeHbOMY TMEPETBOPEHHI E€JIEKTPUYHOI
eHeprii B TEIUIOBY BcepeArHi oOpoOroBaHOrO MpOoAyKTy. Takuii MeTon 3abe3medye
IIBUJIKE Ta PIBHOMIpPHE IMiIBUILIEHHS TeMIiepaTypu. ['onoBHor0 ocobuBicTio EKH € Te,
110 TETUI0 BUHUKAE TI0 BChOMY 00’ €MY MTPOIYKTY.

Bukopucranns xmiOonekapcbkoi neui 3 EKH no3Bonisie 3HauHO CcropoTHTH
TPUBAJICTh MPOLIECIB T4 3HU3UTU €HeproBuUTpard. OQHAK HENOJIIKOM € Te, IO JlaHa
CHCTEeMa HarpiBy He 3/aTHa 3a0e3MEeYUTH YTBOPEHHS IMiJCMA)KEHOI CKOPHHKH Ha
MOBEPXHI BUPOOY, IO € BAXIMBUM (PAKTOPOM IS CMAKOBUX OCOOIMBOCTEH Ta
TOBapHOTrO BUIIIAAY xJi0a. Bupimennsm wiei npobiemu € noennanHs EKH i3
iH(ppauepBoHuM (1Y) HarpiBaHHAM, 10 JTO3BOJISIE TOCSTTHA ILIBUIKOTO MPOTPIBAHHA 1
SIKICHOTO 30BHIIIHBOTO BUTJISITY TOTOBOI MTPOJTYKIIIi.

3anpornoHOBaHO BIPOBAKEHHS TaKO1 XJIIOOMEKApChKO1 Medl 3 KOMOIHOBAHUM
[Y-narpiBannsim ta EKH B po3po06iieHOMYy KOMILIEKCI TEXHOJOTIYHOTO 00JIaHAHHS
JUtst BUpOOHUIITBA XJi0a (1o3. 15 Ha puc. 1).
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1 — no3aTop piIKUX KOMIIOHEHTIB; 2 — 103aTOp OOpoIlHa; 3 — MilIajgKa /Ui IPUTOTYBaHHS
3aKBackH; 4 — HACOCH; 5 — EMHOCTI U1l OpOJIIHHS 3aKBacKH; 6 — BUIaTKOBA €EMHICTh 3aKBAaCKHU;
7 — eMHICTB 3aKBACKH IS BITHOBJIEHHS, 8 — MaIlIMHA TICTOMICHJIbHA 3 J1XKEI0 IMIKATHOIO;
9 — nixenigiiomuuk; 10 — Ticropo3aimoBay; 11 — TicrodopmyBanbHuk; 12 — nocagunk; 13 — mada
BUCTOIOBaHHS; 14 — crenaxHui Bi3ok; 15 — xmibonekapcebka mid 3 KOMOIHOBaHUM HarpiBaHHSM;
16 — maca BucroroBaHHS

Puc. 1 — CxeMa KOMIJIEKCY TEXHOJIOTTYHOTO OOJIaIHAaHHS JJIs1 BUPOOHHUIITBA XJ110a
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Komrnekce Bkitouae pizHe 00J1aJHaHHS, 30KpeMa J103aTOp PIAKHUX KOMIIOHEHTIB
| s BIAMIpPIOBAaHHS PIJIKMX IHTPEAIEHTIB, J03aTOp OOpolIHa 2 JJIs BHU3HAYEHHS
noTpiOHOI Baru OOpoIlIHA, MIMIAIKY Ui MPUTOTYBaHHS 3aKBacku 3, Hacocu 4 ams
€(eKTUBHOTO TEPEeMIIEHHS! 1HTPEIIEHTIB, €MHOCTI il OpOMIHHS 3aKBacKu 3,
BHJIATKOBY EMHICTh 3aKBaCKH 6, EMHICTh 3aKBACKH ISl BITHOBIICHHSI 7, TICTOMICUIIbHY
MallMHy 3 JADKEI0 MiJKaTHOI §, nAbKemigioMHuK 9, TicTopo3aimoBau 10,
TictropopmyBasibHy MamuHy 11, mocamuuk 12, madu BuctoroBanHs 13 Ta 16,
cTeaXHUHU B130K 14 1 xmibomnekapchKy IMid 3 KOMOIHOBaHUM HarpiBaHHsIM 15.

TexHomnoris BUpOOHUIITBA HA JAHOMY KOMIUIEKCI BKJIIOYAE €Tal IMiATOTOBKU
CUPOBHHH, 3aMilITyBaHHS TiCTa, JOPMYBaHHS 3aTOTOBOK, BUCTOIOBAHHSI, BUIIIKAHHS Ta
naKkyBaHHs ToTOBOI mnpoxaykiii. KoskeH eneMeHT JiHII B3a€MOIOB’SI3aHUM Ta
3a0e31euye OTpUMaHHS BUCOKOT 3a SIKICTIO TTPOIYKIIi.

Ha nepmomy etani go3atop 6opoiiHa 2 3a0e3nedye BiaMiproBaHHS HEO0OX1THOT
KUIBKOCT1 OOpOIITHA, K€ MOTIM MOAAETHCS B MIMIAJIKY 3 JJIsl 3MILIYBaHHSA 3 PLAKAMU
KOMITOHEHTaMH, SIK1 IOJIa€ 103aTOp PIAKUX KOMIOHEHTIB 1. L{el mporec 3MilryBaHHs
€ BAXJIMBUM i1 OTPUMAaHHA SIKICHOro Ticta. Ilicims 3MillyBaHHSA 1HTPEIIE€HTIB
3aKBacKa MOJIA€TbCSI B €MHOCTI JJIsi OpOJIHHS 5, /¢ BOHA TPUMAETHCS /IO MOSBHU
apoMatry Ta cMaky. Hacocu 4 aBTOMaTH3ylOTh NEPEMIIIECHHS I1HTPEAIEHTIB MIXK
eJIeMEHTaMHU JIiHiI.

[Ticnst OpoiHHS 3aKBacKa MOAAETHCA Aajl yepe3 BUAATKOBY €MHICTh 3aKBACKHU
6. Jlna 30epeXeHHs BIACTUBOCTEN YacTHHA 3aKBAacKU 30€piraeTbCsi B €MHOCTI AJis
BiIHOBJIEHHS 7. T1CTO Micis [HOTO HAJAXOAUTh Y TICTOMICWIIbHY MAIIMHY 3 M1JKaTHOIO
IKer0 8, 1€ IHTPeAIEHTH NEepeMIllyloTh J0 OJHOpimHoi Macu. Ilicas mporo
KT THOMHMK 9 TiIHIMA€E XKy 3 TOTOBUM TICTOM JUISI TTOJAJIBIIIOTO BUKOPHUCTAHHS
Ha TicTOpO3moAiIOBad. TiCTO MPOXOAUTH depe3 TicToposautoBad 10, kUil AT
Woro Ha mopiii, micis 4oro TicrohopmyBaibHUK 11 (popmye mopilii B 3arOTOBKH.
CdopmoBaHi 3arOTOBKHU pyXaroThes 110 madu BUcTOrOBaHHS 13 uepes mocamguuk 12.

[Ticnst BUCTOIOBAHHS TOTOBI 3arOTOBKHM PO3MIIIYIOTHCS HA CTEIaKHOMY Bi3Ky 14
Ta BIJIBO3SATHCS 70 XJjibonekapchkoi neui 15 nms Bunikanud. [1lada BuctoroBanus 16
BUKOPHUCTOBYETHCS ISl TIOBTOPHOTO BHCTOIOBAHHS i Yac OXOJIOMKEHHS TOTOBHX
BUPOOIB Nepe]l iX MaKyBaHHAM Ta TPAHCIOPTYBAaHHSM.

EnemMeHTOM BIOCKOHAJIEHHSI KOMIUIEKCY € 3aCTOCYBAaHHSI XJI100MEKapChKO1 eyl
3 koMOiHoBaHuM [Y-narpiBanusim ta EKH. Ilpouec EKH 3abe3neuye mBuake ta
PIBHOMIpHE MPOTPIBaHHS TiCTa 3CEPEINHU, CKOPOUYIOUH TPUBAJICTH TETIOBOI 0OPOOKH.
[Y-narpiBanHsi BIAMOBiAa€ 3a YTBOPEHHSI 30JOTUCTOI CKOPWUHKH, SKa TMOKPAILYE
30BHINIHIM BUTJIST 1 CMAaKOBI XapaKTepUCTUKH BUpoOy. KpiMm Toro, mpucTpiii
OCHAIICHUN CUCTEMOIO BEHTHJISTOPIB TSl UPKYJISIT Tapsdoro MOBITPS, M0 CIPHUSIE
PIBHOMIPHOMY MPOTPIBaHHIO MOBEPXHI BUPOOIB. YTIPaBIiHHS MPOIIECaMH 3IHCHIOETHCS
yepe3 MyJIbT KEPyBaHHS, /e MOKHA 3aJ]aBaTy MapaMeTpH TeMIEepaTypH, HApyTu Ta
MOTYKHOCTI, a TAKOX 32 MOTPeOU peryIroBaTH TPUBAIICTh MPOIIECY.

[Ticnst 3aBeplilieHHs] BUIIKAHHA XJ110 HAAXOAUTh HA OXOJODKEHHS 10 madu
BHUCTOIOBAaHHS, J€ CIeliadbHI CHCTEMU KOHTPOJIO-PETYJIIOBaHHS 3a0e3MeuyroTh
MOCTYIIOBE 3HMXKEHHSI TEMIIEPATypH, 3arodirarouu nedopmailiii Ta 30epiratouu siKicThb.

3aBepIIaNbHUN €Tal BKJII0Yae aBTOMaTH30BaHe MaKyBaHHS TOTOBOI MPOAYKIIii,
10 J103BOJISIE 30€piraTu CBIXKICTh BUPOOIB Ta MIATOTYBATH iX JO TPAHCIOPTYBAHHS.
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Po3poOnenuii koMIUIEKC OOJIaJlHaHHA Ma€ HU3KY I[epeBar: CKOPOYECHHS
TPUBAJIOCTI TEXHOJOTTYHOTO MPOLIECy, 3MEHIICHHsS] eHeproBUTpaT, miasuiienns KKJ|
o0JTaTHaHHA Ta TOKPAILEHHS OPraHOJENTUYHUX XapaKTepUCTUK xmil0y. KombOinoBanwmii
MIIX11 10 TErIoBoi 00poOKku 3abe3neuye eeKTUBHE MOETHAHHS CYYaCHUX METOIIB
HarpiBaHHs, IO CHPHUSE PalliOHAIBHOMY BUKOPHCTAHHIO PECYpCIB Ta IMiJBHUILEHHIO
MPOAYKTHUBHOCTI.

OTpuMaHi pe3ynbTaTd JOCIIHKEHb MOKa3yloTh BUCOKY edektuBHicTh EKH y
MOPIBHAHHI 3 TpaJMIiiHUMKH MeTojnamu. Hampuknan, 3a 4 XBUIMHH OOpoOKM 3
BukopuctanusiM EKH temneparypa Ticta nocsrae 75 °C, ToAl sk MpU BUITIKAHHI Y
KapwibHiM madi 3a TOM ke yac 1ed mokasHuk crtaHoBuTh Jume 40 °C. Jlani
MIITBEP/KYIOTh 1HTEHCHBHICTh HarpiBaHHs 3a ymoB EKH 1 no3Bossie 3pobOutu
BUCHOBOK ITPO MOT'O JOLIBHICTb.

BnpoBamxennss EKH 103Bossie 3HU3UTH €HEProCIOKWUBAHHS, 3MEHIIUTH
BUKUJIA IIKIJIMBUX PEYOBUH Ta MOKPAIIUTH €KOJIOT1YHI MOKA3HUKU MINPUEMCTBA.
Meron epeKTUBHO IHTETPY€ETHCS 3 IHILIMMU TEXHOJIOTISIMU 0OpOOKHU, TakumH siK Y-
HArpiBaHHs, WOTO 3aCTOCYBaHHS JO3BOJSE OTPUMATH IE Kpamll pe3yibTaTd MpH
MiHIMaJbHUX BUTpatax. JJig BUpoOHUKA KamiTaIOBKIaJeHH Ha obnanHands 3 EKH
IIBUJKO OKYIUISTBCS ~ JOBIOCTPOKOBOIO E€KOHOMIEID Ha €Hepropecypcax 1
MIJBUIIEHHSAM NPOAYKTHUBHOCTI, 1m0 pobute EKH BurigHow iHBecThli€O M
XJ1100NEKAPChKUX BUPOOHUIITB Ta 1HIIMX BUPOOHUIITB Xap4UOBOi IPOMHCIOBOCTI.

TakuMm YHUHOM, PO3POOJICHHM KOMIUIEKC TEXHOJOTIYHOTO OOJIaHAHHS IS
BUPOOHMIITBA X11000ysI0uHMX BUPOOIB 13 3actocyBanHsM EKH Ta [Y-narpiBanns €
MEePCIEKTUBHUM PIMICHHSAM JIsl XJ1100neKkapchkoi mpoMucioBocTi. Bin 3abe3neuye
BHUCOKY SIKICTh TIPOJYKITIi, 3HIKYE BUTPATH €HEPTii Ta BIAMOBI A€ CyYaCHUM BUMOTaM
10 eeKTMBHOCTI Ta aBTOMaTu3allli BupoOHUIITBa. [loganeI goCHiKeHHS OyAyTh
CIpsIMOBaHI Ha ONTUMI3AIl0 TapamMeTpiB poOoTH oOjagHaHHS Ta HOTO
MacIITadyBaHHs JIJIsl IPOMUCIOBOTO BUKOPUCTAHHSI.

Cnucox BUKOPUCTAHMUX 7KEPEJI.
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