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CEKIUA I: EKOJIOTTYHU TA EHEPTETUYHUN
MEHE/[)KMEHT I MOHITOPUHT

PO3BUTOK AI'POBIZHECY YKPATHU Y IOBOEHHUI YAC

Bypno O.I'., 1.1.H., npodecop
OoecvKkuti HayioHATLHUL MexHoI02iYHul YHigepcumem, m.(Odeca

VY noBoeHHUI yac Oe3mneka, He3aJIeKHICTh Ta CAMOCTIHHICTh KpaiHu OyIyTh
BU3HAYATHCS PIBHEM BITHOBJICHHS 3pYHHOBAHOI 1HIYCTPli YKpaiHU, CTpaATETiEI0
CTBOPEHHS HOBMX 1HIyCTpiaJbHUX 0a3, MpaBUJILHUM BUOOPOM IPIOPUTETIB. A
1€ 3aBJIaHHS TPOTHO3HOTO MOJIETIOBAHHS, SIKE MAa€ 1CTOPUYHI KOpHI. MapHOT-
paTHUM PO3XiJ CUPOBUHHHUX Ta €HEPreTUYHUX PECypcCiB, IHTEHCHUBHE 3a0py/i-
HeHHs1 aTMocdepu, Tipocdepu Ta JiTochepu MPUBEIU JIIOJACTBO JO TOCTPOI
rio0anbHOi Kpu3u. Taka Kpu3a MPOTHO3YBaJach y PI3HUX MOJIEISAX PO3BUTKY
moacTBa. Cepell Takux Mojelield BUIUISIOTHCS 3anpornonoBadi 100 pokiB Tomy
uukian Konapareesa [1]. CTBopeHa Ha OCHOBI CUCTEMHOTO JOCTIKEHHS CBITO-
BOi TexHIKM Mozenb KoHpaTeeBa y3araiabHuIa Nepiogu Aenpeciii, Kpus3, CrajiB
Ta OypXJMBUX POCTIB y Pi3HI €Tanu po3BUTKY JroAcTBa. [lepioau pocty Ta cna-
Iy XapaKTepU3YIOThCS JOBIOIO JICTIPECIEI0, KPU3010, KA CYMPOBOIKYETHCS pe-
BOJIIOI[ISIMM, BiHaMH, BEJIUKHUMH COI[laJbHUMHM TOTpsICiHHAMH. OpHAK Kpu3a
3aBK/IM 3aKIHYyBajach 1HHOBALIIMHUM PO3BUTKOM Ha 0a3l HOBHX TEXHOJIOTIi.
[TounHaBcst mepion pocTy, MIIHUNA HayKOBO-TEXHIYHHUM MpOTpec, KU cTadui-
3yBaB Ta 0ajaHCyBaB €KOHOMIYHI Ta COIiaJIbHI MPOIECH. Y ChOTO PO3MIISIHYTO 6
UKIIB (YKJIAiB), IO XapaKTePU3YBAJIUCh 3araJlbHUMH O3HaKaMH, 3araJlbHUM
KITIt040BUM (pakTopoM. [louaTok moctoro mukiy nporHosysascs 3 2014-2025p.,
a xinenp y 2045pomi. Tyt MaioTh po3BUBaTHUCS KOHBEPIeHIlis HAHO-, 010- Ta 1H-
dbopMaIiitHIX TEXHOJIOTIH, a KIOYOBUM (DAKTOPOM MM BBAKAEMO TiOpUIHUN
nBuryH. KoskeH UMK BiIpi3HABCA (DIarMaHCBKUMM rajy3siMU, SIK1 JUKTYBaJIH
3aBJaHHS 1HIIUM. Bak/IMBO, 1110 CHOTOJIHIIIHS CBITOBA €KOHOMIYHA KpH3a MPO-
THO3YyBaJIacs JOCUTh TOYHO. 3HAYHO Mi3HINIE BUHUKIA CX0Xa MOJENb 1HAYCTpI-
aJIbHOTO PO3BUTKY JIIOJICTBA, KA KOHIIETITYaJIbHO TTOBTOpIOBaja mukiu Konmapa-
THEBA.

BaxximBo BCTaHOBUTHM # raiy3l €KOHOMIKH, SIKI MalOTh CTaTU MPIOPUTET-
HUMH. 3BEpHEMOCS JI0 TJI00aIbHOT MPOrHO3HOT Mojieli «PuMcbkoro kiryoy» [2],
3a SIKOT BUBHAYMMO KOHIIENTYyalIbHI cTaHoBHIIA (Tabi. 1).

Ta6anns 1 - Ilepioau ¢gopmyBanHs r7100a1bHUX KpU3 Mogei «PUMCBKOro Kiyoy»

Kpuzn ITepionn
Po3Butky Pocry Cra0binizami
Eneprii 1970 - 2000 2000 -2020 2020-2030
Exomnorii 2010-2030 2030-2050 2050 -2070
Dxi 2040-2060 2060-2080 2080- 3000




Bungno (ta6n.l), mo k1r09oBUMHU MpoOIEeMaMH JTFOACTBA IOTO CTOJITTS
OyIyTh «EHEprisi — eKOJoris - DKa». BupimeHHs mux npoOieM — 3aBJaHHS ar-
poripoMucioBoi cepu. [HCTpyMEeHTH TX BUPIIICHHS] BUBHAYUMO 13 PO3TISTHYTUX
BUIIE MOJIeJIeH 1HAYCTpiaTbHOTO PO3BUTKY. Lle — HaHO-610TeXHOMIOT1].

Bpakae TOUHICTh IPOTHO3Y Cy4acHHUX IMPOOJIEM, BOEH, CBITOBOI MOXKEXKI,
TEpOpU3MYy, IPOTECTIB. A 1€ MiJICTaBa JOBIPATH 1 NMEBHUM LUISIXaM BUXOIY 3
KpU3W HAIIOrO eTamy: KOHBEPTeHIlis HaHO- Ta 1H(QOpMAaIliHHUX TEXHOJOTIH.
Cx01 BHCHOBKHM BHIUTMBAIOTH 13 BIJOMOI MOJENl 1HIYCTPIaJbHOTO PO3BUTKY
mrojicTBa. bazoBi JoCATHEHHS B HayIll Ta TEXHII B1AOYBAIOThCS MPUOIU3HO JIBI-
Y1 y CTOJITTI.

[Tpornosyetnest (Tabm.1), mo y 2030 pori JIOACTBO OYIKYyE HA TOCTPY
eHepreTuuHy Kpusy, 10 2060 — exomnoriuny, a 10 2090 — kpusy ixi. Bei mi mpo-
OJieMH HaMsCKpaBille BUSABJISIOTHCS B arpoIpOMHUCIOBOMY ceKTopi. OTxe, eKo-
Homika AIIK Ykpainu Oyae npiopuTeTHOIO y BUXO/I 3 II€T KPU3H, 1 IPIOPUTET-
HUMU OynyTh 010- HAHO TEXHOJIOTIi. € HOBUM HANpPSMOK Y HAHOTEXHOJOTISAX —
BIUIMB HAa HAHOPO3MIPHI €JIEMEHTH POCIMHHOI CUPOBUHH [3], OOIpyHTYBaiH i
MEXaH13M B3a€MO/I1i HAHOPO3MIPHUX €JIEMEHTIB POCIMHHOI CUPOBUHM Ta €JIEKT-
POMAarHiTHOro moJisi. [HCTpyMEHTOM BILTUBY € MIKPOXBUJIBOBI JKepesa eHeprii.
[TokxazaHo, 110 MOXKJIMBO 3@ PaXxyHOK CEJIEKTUBHOIO MiABEACHHS €HEprii 10 Ha-
HOPO3MIPHHUX €JIEMEHTIB (MOJIEKYJIH BOJM, OOOJIOHKHM KIITHH, KamUIgpu, Ta
1HIII.) 3MIHIOBaTH CTPYKTYpPY HPOIYKTY.

Hapasi, nocmiipkeHHsIM MPOIECiB MIKPOXBUIILOBOT 00pOOKHU Pi3HOT CHUPO-
BUHHU Y CBITI IIMPOKO 3aiiMaroThcsa. OueBUIHA TTO3UTHBHA TEHJICHIIIS Ta Pi3HO-
MaHITHICTb 00'€KTIB AOCIIKeHb. Harosonryerbest Ha JOIIBHOCTI 3aCTOCYBaH-
HS MIKPOXBWJILOBUX TE€XHOJIOT1M 3 METOIO 1HTEHCHU]IKAIlll IPOIIECIB IepEHECeH-
Hsl, TOJINIIEHHS AKICHUX XapaKTEpPUCTHK TOTOBOIO MPOAYKTY. Aue, BIIACYTHI
TEOPETUYHI OCHOBHU IPOIECIB B3a€EMOJII €JIEKTPOMArHITHUX IOJIB 13 CUPOBHU-
Hoto. Hemae pexomeHpamiil 1moao KepyBaHHS MapamMeTpamH eJeKTpOoAruHaMIy-
HUX cUCTeM. BimoMi AOCIIPKEHHs] 0OMEXKYIOThCS JIMIIE JJabOPaTOPHUMU CTEH-
JaMH.

B nabopatopii «Xapuyoux Hanorexuosoriiiy OHTY po3po6ieHo HOBITHI
TEXHOJIOT1i, SIKl y MOBOEHHUHN Yac arpo0i3HEC MOXKE 3ayYUTH JO BIPOBAIKEH-
HsI, HAJaroJWTH BUTOTOBJICHHS B YKpaiHi IHHOBAIlIMHUX IPOIYKTIB: Oaib3aMiy-
HOTO OIITY, PIIKO1 KaBH, Ko(eosto, KodeiHy, piakoro numy, eipHUX O, KOH-
[IEHTPATIB COKIB Ta €KCTPAKTIB 13 BMICTOM CyXHUX KOMMOHEHTIB 110 94% IaHO-
BaIlIfHUM MUISX PO3BUTKY HAHOTEXHOJOTIA XapYOBUX BHPOOHHIITB — I1€ KOMOi-
HOBaHa Jisl MIKPOXBUJILOBUX, BAKYYMHHUX Ta 1HIIMX TEXHOJIOTIM IJis peanmizanii
edekTiB «Mexanoaudysii», opraizaiii riOpuIHUX TPOLECIB.

Cnucok BUKOPUCTAHOI JiTepaTypu

1. URL: https://www.banki.ru/wikibank/volnyi_kondrateva/

Meadowsetal. Thelimitstogrowth: a report to the club of rome. — 1972.

3. Burdo O.G. Nanoscale effects in food-production technologies. Journal of Engineering
Physics and Thermophysics. 2005, 78(1), 90-96.
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PO NMEPCNEKTUBU MUIBUINEHHS
EHEPTOE®EKTUBHOCTI TA EKOJIOTTYHOCTI
CYJHOILTABCTBA

Boiunos O. I1., 1.1.H., CamoxBaJioB B. C., x.1.H. KooanaBa I'. O., k.T.H.
Xepconcvkuu HHI HYK imeni aomipana Maxaposa, m. Xepcon

[HaycTpis cynHOIIaBCTBA ICHYE MIPOTATOM CTOJIITH 1 3a0e3neuye nepeBe-
3€HHS TOBapiB 1 MacaKUPiB BOJHUMU HuIsixamMu. OAHIEO 3 TPOOJIEM CyTHOILIAB-
HOT Tally3i € ii 3HaYHUN BHECOK y TyioOanbHe 3a0pyaHeHHs. Tak, Ha il BUKHU]
CO, nmpunamae nmpubauzHo 3—4% ycix TI00aTbHUX BUKHUIB, - Taly3b HMIOPIYHO
BHUKHUA€ OJIM3BKO | MIIPJ TOHH BYTJICKUCIIOTO ra3y. SIKOM Mi>KHapOIHE CYTHOII-
JIaBCTBO OyJIO KpaiHO0, BOHA Oyja O Ha IMIOCTOMY MICIIl Ccepea HaM3IICHIINX
3a0pyaHtoBayiB atMochepu, odirnasmm Himeuunny. Bukua gioKCUy BYTJICITIO
3aBJIa€ IIKOJM 3J0POB'I0 HACEJICHHS 1 COpuse TI00alIbHOMY MOTEIUIIHHIO. 3a
HUHIIIHIX TEMIB 3pOCTaHHs OOCSITY MOPCHKOI TOPTiBJI MPOTHO3YETHCS MOTO
3poctanHs 710 2050 poky B 2,3 pa3u MOPIBHSIHO 3 CHOTOHINIHIM 00csroM [1].

[HIIMM €KOJIOTIYHUM BUKJIMKOM CYAHOILIABHOI Tally3l € 3a0pyIHEHHS BO-
JI1 Ta MOPCHKOTO CEpPEIOBUIIA Yepe3 CKUJIAaHHSA BIJXO1B, BATOKY MaJliBa Ta Ma-
ctui. Lle Bene 1o mopyiieHHs MOPCBKOI eKocucTeMH, 3arubeni ¢iaopu ta day-
HU.

Kpim Toro, mymoBe 3a0py/HEHHS BijJ CYJHOBHUX JBUTYHIB MOOJIU3Y TOP-
TiB MPHU3BOJUTH O JTUCKOMQOPTY HACENICHHS, MOPYIIY€E MOBEIIHKY MOPCHKUX
TBapHH.

3acTOCOBYIOYM HOBI, €KOJOTIYHI TEXHOJIOTIi, Cy/IHOIJIaBHI KOMIIaHii 3Ha-
XOJISITh CMOCOOM MOM'SIKIIIMTH BIUIMB Ha JOBKULIS Ta 3a0€3MEYUTH €KOJIOTIYHY
CTIMKICTh Cy4aCHOI CYJHOIJIABHOI raty3i.

3araJibHOBIJIOMO, 1110 Mi>KHapoiHa Mopchka opraxizaiiis (IMO) nparae g0
0% BUKH[IB TAPHUKOBUX ra3iB Bij cynHoruiaBcTBa a0 2050 poky, 1 BUCOKOTEX-
HOJIOT14HI CUCTEMH MOKJIMKaH1 3pOOUTH MOPCHKY Taly3b €KOJIOTIYHO CTIHKOIO.

VY mepiry yepry 10 BUCOKOTEXHOJIOTIYHUX CHUCTEM BIIHOCITH eHeproede-
KTUBHI CUCTEMHU, SIK1 3a0€3IMeUyI0Th CTINKUN PO3BUTOK Tajy3l MpU MiHIMI3amiT ii
HIKIJTMBOTO BIUIMBY HA HABKOJMIIHE cepenoBuile. MikHapoHI BUMOTH II0JI0
3a0e3nedeHHs: eHeproeeKTUBHOCTI cyaeH, npuitHaTi IMO, € HalBaXJIUBIIINM
THCTPYMEHTOM JIJIsl 3a0€3MeUYeHHSI CTIMKOTO MalOyTHHOTO JIJIsi MIXKHAPOJIHOTO
CYJTHOTIJIaBCTBA.

Jlo TexHOoJorii, 1o 3a0e3Meuyl0Th eHEProePEeKTUBHICTh CYHOIIIIaBCTBA
IIPU €KOJIOT1UHIN CTIMKOCTI, HalleXKaTh TaKl.

1. IlpakTuka OpoCTOro pyxy CyJeH Ha OUTbII HU3bKINA MIBUIKOCTI, 3HAYHO
MEHIIIH 3a X MaKCHMMaJlbHy IIBHUJIKICTh, SKa 3JaTHA 3HAYHO 3HU3UTH BUTpPATy
najuBa Iij yac peuncy.

2. Po3po0Oka O1bln epeKTUBHUX KOPITYCIB CY/I€H, - (popMa Kopmycy Kopa-
05 Ge3mocepeHhO BIUTMBAE Ha €(EKTUBHICTH HOTo poOOTH, a ONTHUMAILHO
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CIPOEKTOBAHUM KOPITYC MOXKE 3HAYHO 30UIBLINTH MIBUAKICTh Ta CKOPOTUTH BU-
TpaTy NajauBa.

3. OnTumizartis peicy, - cydacHi TEXHOJIOTII JO3BOJISIOTh MPOTHO3yBaTH
MOTOAY Ta WMOBIPHI MOPCHKI YMOBH 3 BHCOKOIO TOYHICTIO, pOOJISTUN TIJTaBaHHS
HabaraTo O0€3MeYHININM 1 epe10avyBaHIIIIM.

4, TTinBuieHHs: €(pEeKTUBHOCTI CHJIOBOI YCTAHOBKH BaHTQKHUX CYJECH —
HalKpauui crnoci0 3HU3UTH BUTpATy NalvBa Ta BUKUAM OKCUIIB BYTJIEIIO, JJIs
YOTr0 ChOTOJIHI JIOCTYyITHA HHU3KA 1IHHOBAIIMHUX TEXHOJIOT1MH.

5. 3HMKEHHSI BUTPATH MajluBa — €PEKTUBHUM crOciO NIl CYAHOIJIAaBHUX
KOMITaH1i CKOPOTUTH BUKHU]IA OKCUIIB BYTJICIIIO.

6. Bukopucranna cuctemu ¢uibTpamii Ha TpyOax 1 BUXJIONax CyJIeH
(ckpyOepu) 1151 3HWIKEHHS TITKIIJTUBUX BUKH/IIB.

/. 3acTOCyBaHHSI TEXHOJIOT11 OUMILIEHHS OAIACTOBUX BOJ, 1110 3aM00Iral0Th
TIOTIA/TAHHIO 3a0PYTHIOIOYHMX BOJ] Y MOPCHKY BOJY.

8. BukopucTanHs HH3BKOBYTJICIICBOTO Ta aJbTEPHATUBHOTO TIAJIMBa
(3plKeHU MPUPOAHUN Ta3, METAHOJ, amiak, O010MaJMBO, BOJICHB, CJICKTPHUKA,
TOIIIO).

9. YaockoHasieHa KOHCTPYKIIisi TPEOHOTO TBUHTA 3HIKYE BUTPATy MaliiBa
110 4%; IpUCKOPIOIY1 HAIIPSIMHI HACAJKU 301JIBIIYIOTh €EKOHOMIIO TTAJIMBA III€ Ha
5% 1, SIK HACHIAOK, CKOPOUyrOTh BUKUIU NOy Ta COy.

10. Cucremu nositpssHoro mactuina Air Bubbles i Hosi dhapOu ais kopiry-
CY 3MEHIIYIOTh TEPTS Ta EKOHOMJIATH 10 8% mnanuBa.

11. JIurynu 3 noctiiHumu MarHitamu (PM) 3a0e3nedyroTh HOJIMIICHY
MaHEBPEHICTb, 3HIXKEHHSI IIyMY Ta OUIbII BUCOKY €(DEKTHUBHICTh CHUJIOBOI yCTa-
HOBKH, CKOPOYYIOUH SK CITOKMBAHHS €HEPTii, TaK 1 BUKUIU B HABKOJIMIIHE CE-
penoBuiIe.

12. 3actocyBaHHs TIOpUIHUX CHUIIOBUX YCTaHOBOK, IIO MPAIIOIOTh 3a JI0-
MIOMOTO0 €Heprii BITpy Ta CcoHIls, o0iistoTh 3Hm3uTH Bukuan CO, mo 90%. Lli
cucteMu ampoOOBaHi B yChOMY CBITI, aj€ Ha ChOTOJHI HANOUIBII
OararooOirsrounM KoHIenToMm € Ro-Ro cyano Oceanbird, moOynoBane mBeach-
K010 cynHoOymiBHOO kommaniero Wallenius Marine 3 m'stema 80-meTpoBuUMU
IorJIaMy Ta KapOOHOBUMH BiTpriiamu. HalOumbmuii BITpUIBHUK MEPEBO3UTHUME
10 7000 tpancropTHUX 3ac00iB uyepe3 ATIIaHTUYHUIN OKeaH 3a 12 nHiB. Benuki
3Bu4aiiHi RORO croxuBaoTh B cepenqubomy 40 TOHH MajnuBa Ha JI€Hb, BUPOO-
astroun 120 toun CO,, mo ekBiBajgeHTHO moi3ani aBToMo0iaem Ha 270000 Munsb.
Oceanbird Buniatume Ha 90% menme CO,, Hix 3BHuaiini aBiaHocui. OqHaK
BiH He Oyjie TIOBHICTIO BUIBHHMH BiJ] BUKH/IIB, TOMY IIIO BiH, SIK 1 paHilie, BUKOPH-
CTOBYBaTHMME JBUTYHHU IS MAaHEBPYBAaHHS B TOpTax i 3 TOPTIiB, a TaKOX B
aBapiiHuX curyarisx. [loctauanHs cynHa 3amiaHoBaHO Ha Kinens 2024 p. [2].

Karamapan Turanor PlanetSolar, noGynoBanuii Ha Bepdsax Knierim
Yachtbau B Kini, Himeuunna Ha sikomy BcTanoBieHo 29000 consunux OGaTapeit
cymapHoto momiero 500 MZ, IIBU/IIIIE 32 BCI 1HIN CyJIHAa Ha COHSYHINA TA31
YCHIITHO OOITHYB 3eMHY Kyiro 3a 584 mwi. [licias mMoaepHizalii pyxoBoi ycra-
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HOBKHM Turanor PlanetSolar 3ymiB mominmuTy CBii CBITOBHIA peKOPJI 1 BCHOTO 32
22 nH1 IepeTHYB ATIAHTUYHUN OKeaH. B maHWi 4ac CyTHO BUKOPHUCTOBYETHCS
SIK MOpCBHKa IIaBy4a HayKOBO-JOCIiTHA J1abopatopis npu YHiBepcurteTi JKene-
BU.

TexHiuH1 1HHOBAIIT Ta MEPEJAOB1 TEXHOJOTI JI03BOJISIIOTh CTBOPIOBATH ar-
perati CyJHOBHX EHEPreTUYHUX YCTAaHOBOK, SIKI MaKCHUMAJIbHO ONTHUMI3yIOTh
BUKOPHUCTaHHs eHeprii Ha cynHi. Ile BkiItodae B cebe po3poOKy ehEeKTUBHUX
MEXaHI3MIB TeHepallii, PO3MOJALTy Ta BUKOPUCTAHHS ENEKTPUKH, a TaKOX
ONTHUMI3allil0 MPOIECIB YNPABIIHHS Ta KOHTPOIK €HEProCHOKUBAHHS. 3aBIsSKU
M1BULIEHHIO €HeProe(PeKTUBHOCTI, CyJHA MOXXYTh CKOPOUYBAaTH BUTpPATY MaJu-
BA, 3HIKYBATH BUKHIA 3a0pYyAHIOIOYMX PEYOBUH 1 CHOPHUITH EKOJOTIYHIH
CTIMKOCTI.

BripoBamkeHHsT CydacHUX CYTHOBHX €HEPrOyCTAHOBOK Yy CYAHOIUIABCTBI
npuHOCHTh Oe3miu nepeBar. Hacammepen, Taki cTaHIlii 3a0e3M€4yl0Tb BUCOKY
HAJIMHICTh 1 CTAOUIBHICTh pOOOTH CyAeH. IHTerpaiisi pi3HUX KOMIIOHEHTIB, Ta-
KHX K T€HEpaToOpH, €JIEKTPOABUTYHHU, IPUCTPOi 30epiraHHsl eHeprii Ta 3aco0iB
YIPABIIHHS J03BOJISIE CTBOPUTH THYUKI 1 pi3HOra0apuTHI PilIeHHs], 31aTHI OyTH
IPUCTOCOBAHMMHU J0 PI3HUX YMOB €KCIUTyaTallii.

[HII0I0 Ba)KJIMBOIO MEPEBArol0 MOXKHA BBAKATU 1X BHECOK Y 3HUKCHHS
€KOJIOTIYHOTO BIUIMBY IUIaBaJIbHUX 3aco0iB. [lepexiy Ha OuIbIn epeKTUBHI Ta
€KOJIOTIYHO YHUCTI €HEepreTUYHl JDKepena, Taki K TIOpUAHI Ta EJeKTPHUYHI,
J03BOJISI€ 3HU3UTH BUKHUIM PEYOBMH, 1110 BIUIMBAIOTh Ha HABKOJMILIHE CEPENO-
Buie. Llle oco6imBo akTyanbHO B CBITII TJIOOQIBHUX 3yCHIIb II0JI0 OOPOTHOU 31
3MIHOIO KJIIMAaTy Ta OXOPOHH HABKOJIMIIHBOTO CEPEAOBHILIA.

3aBAsSKH IHHOBALITHUM TEXHOJIOTIAM 1 MIAIBUIIEHHIO €HEProe(EeKTUBHOCTI
migsuiyerbesi KK cyqHOBUX €HEproyCTaHOBOK, 3HMXKYIOTbCSI BUTpAaTH Ta
HETaTHBHI BIUTMBY Ha HABKOJIMIITHE CEPEIOBUIIIE.

Cnucox BUKOPUCTAHOI JiTepaTypu

1. JleB’sATHagUATH KpaiH TOMOBWINCS CTBOPUTHU «3€JI€HI KOPUIOpH» CyqHOIUIaBcTBa [Enek-
tpounuii pecype| / [loptu Ykpainu.- URL: https://ports.ua /19-stran-dogovorilis-sozdat-
zelenye-koridory-sudohodstva/.

2. S$Ix HOBI MOPCBHKI TEXHOJIOTIT 3MIHATH CyaHOIUTaBCTBO? [ EnexTponHMit pecypc] / Maritime
zone.- URL:  https://maritime-zone.com/news/view/kak-novye-morskie-tehnologii-
izmenjat-sudohodstvo.
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IIJISIXY NIJIBUIIEHHSA EKOJIOTTYHOI BE3NEKH
CYYACHHUX 3EPHOIIEPEPOBHUX KOMIIJIEKCIB

B.M. Tkauenko, acraipanT, O.1. 'anoHwok, 1.T.H., 1pod.
OoecvKuii HayioHanbHUli mexHoao2iunuu ynisepcumem, m.Odeca

EdexTuBHe ympaBiiHHS MUJIOM € KJIIOUYOBHM €JIEMEHTOM 3a0e3IeueHHs
O€3MeKy Tpalll Ta BIAMOBIIHOCTI €KOJOTIYHMM CTaHIapTaM y MPOMHCIIOBOCTI.
Oco0nuBO TOCTpOIO € TpobieMa MWIOBHUAJIEHb Y BUPOOHUIITBAX, A€ BIIACYT-
HICTh HAJIC)KHOTO 3HEMIJICHHS MOKE MPHU3BECTH JI0 3a0pYJIHEHHS HaBKOJIHUIII-
HbOT'O CEPEJIOBHIIA Ta CTBOPEHHS HEOE3MEYHUX YMOB Tipalll. ¥ 3B’S3KY 3 IIHUM,
TeMa CTBOPEHHsI e(PEeKTUBHUX 3aC001B MIJIONPUTHIYEHHSI Ha OCHOBI MEXaHIYHHUX
IPUCTPOIB € aKTYaJbHOIO 1 BIAMNOBIJA€ Cy4YaCHUM BHMOI'aM IPOMHCIOBOCTI Ta
€KOJIOTIYHOI O€3MEeKH.

OCHOBHOIO METOIO JIOCHIPKEHHSI € po3poOKa 1HHOBAI[IMHUX METOAUK 1
KOHCTPYKIIMA MEXaHIYHMX HOPHUCTPOIB JUId NUJIONPUTHIYEHHS. JloChimKeHHs
CIpsIMOBAaHE Ha MiABUIIECHHS €(PEKTUBHOCTI CUCTEM 3HEMUJICHHS Ta 3HM)KCHHS
€HEpro- Ta MaTepiaIOMICTKOCTI aciipaiifHoro o0JiaHaHHS.

JlociKeHHS! BKJIIOYA€ TPU OCHOBHI €TaIlu:

1. 3HIKEHHS] IHTEHCUBHOCTI JKEpes MUIOYTBOPEHHS IMIJISIXOM ONTH-
Mi3allii TEXHOJIOTTYHUX MPOIIECIB 1 BUKOPUCTAHHS HOBITHIX MaTepiaiiB Ta KOHC-
TPYKIIIH.

2. 3MEHIIeHHS MPOYKTUBHOCTI 3aJUIIKOBUX MUJIOMOBITPSHUX TMOTO-

KiB Ha TPAHCIIOPTHO-TEXHOJIOTTYHUX JIHISAX, IO JOCATAETHCS IUISIXOM MOJEPHI-
3aI1ii acmpamifHuX CUCTEM.

3. CTBOpEHHS CNIPSIMOBAHUX MOBITPSHUX MOTOKIB JJIs 130JISLIT MUY B
poOounx 30HAX, IO J03BOJIsAE €(EKTUBHO JIOKATI3yBaTH MWJIOBHAUICHHS Ta
3MEHIITUTH BUKUAHN Y HABKOJIUIITHE CEPEIOBUIIIE.

VY €spomni Ta CIIHA npobiema 3HENWIIOBAaHHS BUPILIYETHCA 32 JOMOMO-
TOI0 CHCTEM 3 IHHOBALIITHUMU TEXHOJIOTISIMU, TAKUMHU SIK BUCOKOE(PEKTHUBHI (Pi-
JBTPALIHI CUCTEMH, €JIEKTPOCTATUYHI 0CaHKyBayl Ta CUCTEMH LUPKYJIALIT 1M0-
BITpS 3 JOJaBaHHSAM 3BOJIOKYBauiB. Hampukman, cucteMaTHuHUN OTISA
Anlimah et al. (2023) nemoHCTpy€ yCHINTHICTh METO[IB 3MEHIIICHHS 3alHJICHOC-
T1 IUIIXOM KOMOIHYBaHHS MEXaHIYHUX Ta XiMIYHUX MeToAiB. Dong et al. (2023)
TaKoX 3a3HaudarTh, o0 y CIIA Ta €Bpomi aKTHBHO 3aCTOCOBYIOTHCSI METOU
KOMOIHOBAHOTO 3HEMWJICHHS 3 BUKOPHUCTAHHSM HOBHUX XIMIYHHMX CKJIAIIB, IO
3a0e3neduye miaBUIEeHY €(EeKTHBHICTh 3HEMUICHHS Ta JOBTOTPUBATICTh 3aXUCTY
pobounx 30H. CydacHi METOJM BKJIIOYAIOTh CyX1 Ta BOJIOT1 3aco0U, 30KpeMa 3a-
CTOCYBaHHSI THTEJIEKTYyaJIbHUX CYXMX TyMaHHUX cucTeM (Saurabh et al., 2022),
K1 € €PEKTUBHUMH B YMOBAX MPOMHUCIOBHUX MIANMPUEMCTB, Ta XIMIYHUX 3aC001B
3 KOHTPOJIbOBAaHMUM BHBIUIbHEHHSM aKTHBHHUX PEYOBUH JIJIs1 OOPOTHOU 3 TTHIIOM Y
ckianaux ymoBax (Li et al., 2022).



BucHoBok. Po3poOka Ta BIpOBaKEHHS MEXaHIYHUX MPUCTPOIB AJIs MU-
JIOTIPUTHIYEHHS TO3BOJIMTH 3HAYHO 3HU3UTH OOCSATH BUKHUIIB MUY HA IMPOMUC-
JIOBHX MIAMPHUEMCTBAX, 3a0€3MeUyI0Ur THM CaMHUM €KOJIOT14HY Oe3leKy Ta 3Me-
HITYIOYH €HEProCrokuBaHHS oOmamHaHHa. OCHOBOIO JUIsl PO3BUTKY METOIUK
NUJIONIPUTHIYEHHS € JI0CB1Jl Ta HayKoBl HampaitoBanHs kadenpu TO3B OHTY,
110 JT03BOJISIE CTBOPUTH BUCOKOC(EKTUBHI Ta HAJIWHI acmipariiHi CUCTEMH JIJis
M1IPUEMCTB 3€pHONIEPEPOOHOT ramy3i.
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ITPO NEPCIIEKTUBHU PO3BUTKY
AJBTEPHATUBHOI EHEPTETUKU B YKPAIHI

O. II. Boinos, a.1.1., }O. I'. EJbKIiH, K.T.H.
Ooecvka deporcasna akademisi 6yoisHuymea ma apximexmypu, m. Odeca

ATaku Ha 00'€KTH €HEepreTHYHOI 1HQPaCTPYKTYypu YKpaiHu B XOZ1 BIHHU
PreTUKH HE CTaJl BUHSATKOM, OCKUIBKM iX YacTKa y CTPYKTYpl BUPOOHHIITBA B
JIOBOEHHMI 4yac ctaHoBwia noHan 13%. Ykpaina B 2019 pori onuHumacs B me-
PIIIiil IecsTI KpaiH 32 TEMIIaMH PO3BHUTKY «3€JIeHO1» eHepreTuku, a B 2020 porri
— B MEPIIN M'STIpi KpaiH €BpoIu 3a TEMITAMH PO3BUTKY COHSYHOI €HEPTeTUKH
[1].

[Tpote Bke Bocenu 2022 poky BUMYIIEHO OyJi0 BUBEJEHO 3 €KCILTyaTalii
Maii’e BCl BITPOB1 €IEKTPOCTAHIl 1 OJM3bKO MOJIOBUHMU COHSYHMX, Yepe3 IO
YyacTKa BITHOBIIIOBAHUX JHKEPEJ y eHeproOagaHci Brajga OUIbII HIXK YB1Yi.
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TenneHuii MCISIBOEHHOTO BiHOBJIEHHS E€HEPTETHYHOI 1HPPACTPYKTypU
HAIIO1 KpaiHH Ta I YaCTKOBOTO BIJHOBJICHHSI B3K€ CHOTOJIHI AUKTYIOTHCS CBITO-
BUMH TCHJICHIIISIMH Y 111 cepi.

[lepexin Ha anbTEpPHATHBHI JHKEpesia €Heprii — OJMH 13 OCHOBHHUX IILJISXIB
BUPIIICHHS MPpoOieMHu TiobanpHOro noremnHHs. Lleit HanpsiMok HaOyB iCTOT-
HOTO PO3BUTKY Ticis mianucanHs [lapusbkoi kimimatudHoi yroau 2015 poky.
Hanpukinmi gunas 2021 poky yKpaiHCBKHM ypsifi TIPOTOJIOCUB aKTyalbHY KIIi-
MaTU4YHy MeTy YKpaiHu — ckopoTUTH 110 2030 poKy BUKUIM MAPHUKOBUX Ta3iB
10 piBHs 35% nopiBHsHO 3 1990 pokom [2].

Mumnynoro poky €Bponeiicbkuii Coro3 Briepiie oTpuMaB OUTbIIE EHEPTii 3
BiJTHOBJTIOBaHMX JDKEpETl, HK BiJ CriamtoBaHHS Ta3y. Uepes BIAMOBY BiJl poOCiii-
CHKOTO Ta3y MicJig MOBHOMACIITAOHOTO BTOPTHEHHS B YKpaiHy €Bpona cKoHIle-
HTPOBaHA HA IIBUJIKOMY CKOPOYEHH1 OMUTY Ha HHOTO.

VY Toit xe yac B YKpaiHi BiIOyBa€ThCs MOCTYNOBa BIIMOBAa BiJ BYTULIA,
30KpeMa TaKoX uepe3 BiiiHy, — 3 1 cepnHs 2022 poky B €C HaOyli0 YMHHOCTI
emOapro Ha iMnopt Byriyuis 3 Pocii. HacTka pociiicbKOro BYT1/UISI B CTPYKTYpI
cnokuBaHHs €Bpocoro3y craHoBuna 45%. Lli pakTtopu MarTh JaTH MOMITOBX
JI0 CTPIMKOT'O PO3IIMPEHHS «3€JIEHOI» EHEPreTUKH B €BpoIi, 30Kpema, B YKpai-
Hi [3].

[lepciekTBHUM A1 €BpONH € PO3BUTOK BITPOBOI €HEpreTuku. Tak oj-
HUM 3 MpPIOPUTETHUX MUTaHb OCTAHHBOIO YacCy CTaJl0 OYyIIBHULTBO BITPOBOI
eniekTpocTanuli HaBkojo YopHoounscbkoi AEC, sika 3Moxke 3a0e3MeunT CBIT-
JIOM OJIM3BKO THCSUl JOMOrocnofapcTB. YKpaina Ta HiMeuunHa mianucanu me-
MOPAHJIyM PO CHIBMNPALO Y OYIBHUIITBI II€1 €IEKTPOCTAHLII].

B Vkpaini octanHi 15 pokiB akTUBHO PO3BUBAJIACs COHSIUHA €JIEKTPOCHE-
pretuka. ¥ YopHoOuni 3 2018 poky npariroe coHsiuHa enektpoctanuid - "Comnap
YopuoOumnb-1". Best Teputopis Hamoi KpaiHu MIAXOIUTh ISl PO3MILIEHHS! COHS-
YHUX eJeKTpocTaHlii. HalicpusaTauBimmMu, 04€BUIHO, € MIBJEHHI PET10HH, Je
OyJ1I0 CKOHILIEHTPOBaHO MoHa1 60% MPOMUCIOBUX COHIYHUX €JICKTPOCTAHIIH.

3 okymairiero Kpumy Ta akTuBHUMH OOHOBUMU JIISIMH Y MIBIECHHOMY peri-
oni 6arato CEC onuuunucs abo B okynaiiii, a6o y ponTosiii 30H1. [Tonax 30%
COHSIYHMX €JIEKTPOCTAHI[IIl HA TUMYACOBO OKYIOBAaHUX TEPUTOPIAX Oyno 3pyi-
HoBaHo. Kpim Toro, 3pyitHoBaHo nonaz 25% npuBataux CEC.

ToMy JOILIUIBHO CHOTOJHI PO3BMBATHU BITPOBI €JIEKTPOCTAHINI, SKi, KPIM
TOTO, Ha BIMIHY BiJ] COHIYHUX, MOXYTh IMPAIFOBATH 1 BHOYI.

3aranom B Ykpaini 0ausbko 40% TepuTopii mpuaaTHI s TeHEPYBaHHS
BITPOBOI €Heprii. ¥ cepeAHbOCTPOKOBIN MEPCHEKTUBI MOKHA PO3BUHYTHU IMOTY-
YKHICTh BITPOBHX eJIeKTpocTaHlii 10 piBHA 20-30% BChOrO CHOKMBAHHS €JIEKT-
PHUKH B KpaiHi.

Hanpukinii tpaBusa 2023 poky Oyna BBeAeHa B Ait0 Tuiiryiabcbka BITpo-
eJIEKTpOCTaHlisl B MUKOJIaiBChKiM 00J1acTi, — Mepila y CBITI BITPOBa €JIEKTPOC-
TaHIis, NoOy10BaHa Mij yac Biiinu. [i 6yiBHULITBO € NEPIIMM KPOKOM y JOCAT-
HenHi 1inel inimiatueu JITEK «30 go 2030», meTa sikoi — matu B Ykpaini 30
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I'BT BcTaHOBNIEHUX MOTYKHOCTEN BITHOBIIOBaHOI eHepreTrku 10 2030 poky.

[Ile omHUM HAMPSMKOM aJbTEPHATHBHOI EHEPTETHKH € BUKOPUCTAHHS Oi-
OMETaHy, OJIEPKYBaHOTO ILISXOM OUHUIICHHS 0l0orasy, 10 BUPOOISETHCS 3 Bijl-
XOJIIB Xap4yOBOi MPOMUCIOBOCTI Ta TBapuHHUITBA. Y 2023 poui nobmuzy [Ipu-
ayK B UepHIriBcekiii 00y1acTi Ha 610ra30BOMY 3aBOJIi BBEJACHO B €KCILIyaTalliio
O6iomeTaHoBH Moayib. [loTeHmian Ykpainu y BUpOOHHUIITBI Oi0MeTaHy, 3T1IHO
3 o1liHKoI0 bioeHepreTnuHoi acorrialiii, BiIMOBIAA€ TPETHUHI JIOBOEHHOT'O CIIOXKH-
BaHHA ra3zy B Ykpaini. €Bponeiicbkuii Co03 TakoX Mae HaMip CTUMYJIIOBATH
PO3BUTOK 010METaHOBOI rajysi y ceoe.

[HmMM HanpsiMKOM € «3esieHud atom». Ha mouatky junns 2022 poky
€BponapiiaMeHT MiATPUMAB MPOMO3UIliI0 €BpPOKOMICii Tpo Te, mo0 BBaKATH
MIPUPOHUN Ta3 Ta SAACPHY SHEPTII0 «3EJICHUMI» Y CTIMKUMU JHKepellaMy eHep-
rii.

HaiirosoBHima Hama npo6jieMa y 1[bOMY HampsiMi — L€ OKynauis HaiOi-
ne10i B €Bporni — 3anopizbkoi AEC, sika mpu3Bena 10 nepedoiB y eIeKTpoIoc-
TayaHHI.

Awmepukanceka kommadiss Westinghouse Electric Sweden nomomarae
VYkpaiHi TOCSATTH €HeproHe3aJIeKHOCTI Ta IIIel aekapOoHi3alli 3a JTOMOMOTOr0
anepHoi eHepreTuku. CiM eHeproOJIOKiB YKPaiHCHKMX aTOMHUX €JIEKTPOCTAHIIIN
y moromy 2023-ro Oyio nmepeBeAeHo Ha MauBoO 1€l kommnaHii. Takox Hae po-
00Ta 31 CTBOPEHHSI BUPOOHUIITBA SIIEPHOTO MajiiBa B YKpaiHi 32 TEXHOJOTIEIO
Westinghouse.

V¥ 2022 pomi Ha Koundepennii 3 BigHOBIeHHS YKpainu B JloHmouni Oyio
npe3eHToBaHo EHepreTuuny crparerito Ykpainu a0 2050 poxy, BIATOBIAHO 10
AKO1 nepen0ayaeThCsl BIIHOBIIEHHSI €HEPIeTUYHOIO CEKTOpY 3a HaillCydacHIIIHU-
MU TEXHOJIOTISIMH, 3MIITHEHHSI CTIMKOCTI CUCTEMHU Ta MOCUJIEHHS €HEPreTUYHOT
Oe3rekn YKpaiHH 1 €BpONEeChKOro KOHTUHEHTY B Luiomy [4] . KimtouoBe x 3a-
BJIAHHS CTpATErii — NePETBOPUTH YKpaiHy Ha €eHEepreTuUHui Xxab €Bponu, SKuii
JOTIOMOKE€ KOHTHHEHTY OCTaTOYHO MO30YyTUCS 3aJIEAKHOCTI B1Jl POCIMCHKOTO BU-
KOITHOTO TAJIMBA 3aBMISKU «UUCTIW» €HEPrii, [0 BUPOOJIIETHCS B HAIIIIM KpaiHi.

Takox MepcrneKTUBHUM HAIMPSIMKOM PO3BUTKY albTEPHATUBHOI EHEPTETH-
KU € BUKOPUCTaHHS BOJHIO SIK MajuBa. Bo/leHb BBaXKAEThCS MaTUBOM MaiOyT-
HBOTO0, aJUKE HE BeJle O BUKH/IIB BYIJIEKUCIIOTO Ta3y, TOMY 110 MIPOAYKTOM HOTro
3rOpsIHHS € BOJIa. Y BOJIHIO 3HAYHO BHUIIA €HEPTOEMHICTD, HIXK Y Ta3zy, HapTH uu
Byrimns. Moro, 30kpeMa, BHKOPHCTOBYIOTh JUIsl ONAJICHHS OYiBelb, K MalbHE
JUTSI TPAHCTIOPTY, B IPOMHUCIIOBOCTI. 3a TaHUMH MDKHApPOIHOTO €HEPTreTUIHOTO
areHTCTBa, Ha BOJIEHb IpHmagae Oau3bko 2,5% KiHIIEBOTO €HEepProCnoKUBaHHS Y
CBITI.

2020 poky B €C npeszentyBasiiu «BogneBy crparerito» 1o 2050 poky. Y
2022 porti O6yJ0 3amyIieHo MJIaH M030aBJICHHS 3aJ€KHOCTI BiJ] pOCIHCHKUX €HE-
propecypciB REPowerEU. V nokymeHTax 3po0JIeHO aKIeHT Ha BUPOOHHUIITBO
«3€JIEHOT0» BOJHIO. YKpaiHa >k BU3HAUEHA MPIOPUTETHUM MApTHEPOM 3aBISIKU
MOTEHITiaTy BiIHOBIIOBAHUX JHKEpeN eHeprii [5].
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VYkpaina Mae 3HaYHUN MPUPOJHUN TOTEHINANT, IO JO3BOJISIE BUPOOIATH
BiJTHOBITIOBaHMM BOjieHb. ChOTO/IHI B YKpaiHi po3po0stoTh TPOSKT Oy IIBHUIIT-
Ba 3aBOJIIB 13 BUPOOHUIITBA «3€JICHOT0» BOJIHIO HA MIBJIHI Ta 3aX0/1 KpaiHU.

HaBiTh B yMOBax BiiffHH «3€JI€Ha» €HEpPreTHKa X04Y 1 MOBUIBHO, ajie pyXa-
€ThCS BIIEpe, — OYAYIOThCS HOBI €JIEKTPOCTAHIIIT Ta BiHOBIIOIOTHCS Ti, 110 OY-
JIY TIOIIKO/KEH1 BHACIIIOK OOMOBHX JI1H, 3aITyCKAIOTHCS P13H1 TPOCKTH.

3aBIsKH CBOEMY IPUPOJHOMY IOTEHIIAy YKpaiHa Mae Bce HEOOXiJIHE,
1100 MOCWJIMTH BIJTHOBJIIOBAHUMHU JKEPEIaMHU CBOIO €HEProCUCTEMY, a MOTIM — 1
€BPOTEHCHKY Uepe3 eKCIOPT HAJTUIIIKOBUX MOTY>KHOCTEH.
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5. Ilpobrnemu Ta mepcrneKTUBU PO3BUTKY BiAHOBIIOBaHOI eHepretuku B 2024 poui [Enek-
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YK 697.94;621.565

YAOCKOHAJIEHHSA HEHTPAJIBHUX CUCTEM KOHAUIIIOBAH-
HA ITOBITPA

Kuxapesa H.B., k.1.H, gonent, Koryr B.O., k.T.H., IOLIEHT
Ooecbkull HayioHanbHUL MmexHoo2iuHul yHisepcumem, m.Qodeca

B ymoBax mpucKOpeHHsS HayKOBO-TEXHIYHOTO TPOTPeCy 3aBIaHHS Tij-
BUIIICHHSI €HEProe(h)eKTUBHOCTI CUCTEM KOHJIUIIIIOBAHHS Ma€ BAXKIIUBE 3HAUYCH-
H$1, OCKUIBKH iX PIIIEHHS, OKPIM MIABUIICHHS €(DEKTUBHOCTI KamiTaIbHUX BKJIa-
JIeHb, 3a0e3euye eHepro30epekeHHsl, EKOHOMIIO MaTepiajiiB, a TaKOX MOKpa-
IIEHHS YMOB Tpalli JItoAe# 1 HABKOJIMIIIHLOTO CEPEAOBUIIIA.

Peanizarrist iHHOBaIIHUX TEXHOJIOT1H MOB’s13aHA 31 CTBOPEHHSM ITYYHO-
ro MIKpOKJIIMaTy MPpUMIIEHb, TOOTO 3a0€3MeUeHHS 1 MATPUMAHHS HEOOXITHUX
napamMeTpiB MOBITPSHOTO CEPENOBUINA, HA IO MIOPIYHO BUTPAYAETHCS TOHA]]
30% enepropecypcis, oTpuMaHuXx B kpaiHi. HeoOximHi mapameTpu MiKpoKiIimMa-
Ty 3a0e3MeuyloTh 1HXXCHEPHI CHCTEMH, CEpell SKUX BaXXJIMBA POJIb HAJICKHUTH
CUCTEMaM KOHIUITIFOBaHHS TTOBITPSI.
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VY aockoHaneHHs €(pEeKTUBHOCTI €HEPro30epeKeHHs € OJHUM 3 HaiBax-
JUBIIMX 3aBJaHb. MiHiMi3alis CyMapHOi BapTOCTI KamiTaJbHUX 1 €KCIUTyara-
IHHUX BUTpAT (IPUBEIEHUX BUTPAT) HAa 3a0€3MEUCHHS IIJIOPIYHOTO MIKPOKIIi-
MaTy B MPUMIIICHHSAX € YACTUHOIO IPOrpaMu €Hepro30epeKeHHs.

[Tpu pimieHHi 3a7a4 KOHIUIIIOBAHHS MOBITPS BUpIIICHA TPUEAWHA MPO-
Oyiema — MiHIMI3aIlisl €eHeProCIOXKUBAHHS JIJI IOTPUMAHHS HOPMATUBHUX , Mi-
HIMI3allii0 IIKIJJIMBOTO BIUIMBY Ha €KOJIOT1I0 HABKOJHUIITHBLOTO CEPEAOBHIIA., TA
M1JBHUIICHHS €KOHOMIYHOI €()eKTUBHOCTI.

OnTuMizallisi CHCTEMH KOHJUIIIOBAaHHS MOBITPs 0a3yeThCcsl Ha KOHKYPY-
10unX BIacTUBOCTAX cucteMu. Mojens CKII, mo BkiItoyae MaTeMaTuyH1 MOJIe-
11 migcucteM. KoskHu# mpoiiec 1 CUCTeMi pO3TIIsAa€ThCs K MiJCUCTeMa 31 CBO-
iMM BXITHUMH Ta BUXITHUMH MapameTpaMu. MaTemaTnyHa MoJIeb KOKHOT Mij-
cucTeMu BKirovae: (puc.l)

1. oCHOBHI 3MiHHi, [0 BIUIMBAIOTh HA MPOLIEC KOHUIIFOBAHHS;
2. 3B'SI3Ky MK 3MIHHUMH Y BUTJISA/I PI3HUX PIBHSHB;
3. oOMeXeHHS Ha TMpOLIeC y BUIIIAMI PiBHAHb a00 HEPIBHOCTEH, Yy Mekax

AKUX (PYHKIIOHYE MIJCUCTEMA, BUKOHYIOUH CBO1 TEXHOJIOT1YHI 3aBJIaHHS.

NY

BC3B co

NY

NY [MNpumMiLEeHHA N e
1 b
/ co Q w

nce

Q1
W Qx Qz

Puc. 1 — Mogens onTuMizanii KOMIUIEKCY KOHIUIIIOBaHHS MOBITPS

[ICKII -mpunmueaa CKII; BCKII - BuTsxHa cuctema CKII; TY - temo-
yruinizarop; COX - cuctemMa 0xoJio/KeHHs;, XY - XoJioauibHe nocradyanss; C3
- cuctema 3BoJioxkeHHs; COC - cucrema ocymennst; CII - cucrema migirpisy; Q
- BuTpara tera abo xonony kBT, W - Butpara Boau kr/c; N — BUTpaTa €JIeKT-
poeneprii kKBt

VY IOCKOHJIGHHSI TIEHTPaJIbHOI CUCTEMHU KOHAUIIFOBAHHS TIOBITPS Bi0yBa-
€THCSl 32 PAXyHOK BUKOPUCTAHHSA METOJIB 1 TEXHIYHUX PIMICHb IIOJO0 TMiABU-
IEHHST €)EKTUBHOCTI CHCTEM KOHIUIIIIOBAHHS MOBITPS 3 BUKOPUCTAHHSIM 1HHO-
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BaIlIHUX TEXHOJIOT1M - KOHTAKTHUX TEIJIOOOMIHHUX amapartiB JJIsi OYHUIIICHHS,
HarpiBy, OXOJO/PKEHHS Ta MATPUMKHU BITHOCHOT BOJIOTOCTI.

PosrasayTa po6oTa 6;109HOTO MEHTPATHLHOTO KOHAMUIIIOHEPA B €KCTpeMa-
JHHUX yMoBax. [y po3B’si3aHHS IILOTO MUTAHHS OYyJW 3aIPOIIOHOBAHI OJIOKH 3
©KEKTOPHUMH 3BOJIOKYBa4aMH Ta HarpiBadyaMu TOBITpPS, sIKI 3allOTEHOBaHI
JAHH1 TPAKTUYHI YIOCKOHAJICHHS CUCTEMHU KOHAMIIIIOBAHHS MOBITPS;

LenTpanbHUil KOHAMIIIOHEP MOAYJIBHOTO THUIY 3JaTHUM MpalioBaTU B
pexuMax OJIM3bKUM 10 KpUTUYHUX. JIJIsi BUPIIICHHS 1[bOTO MUTaHHS Oy 3a-
MIPOTIOHOBAH1 CreIliadbHl MOIYJI, B SIKMX 3aCTOCOBaHI KOHTAKTHI TEMI000MiH-
HUKH €XKEKTOPHOTO TUITy. 3aCTOCYBaHHS KOHTAaKTHUX TEIIOOOMIHHHKIB JJO3BO-
Jsi€ B 3MMOBHI Yac JOJATKOBO MiAITPIBaTH MOBITPSI B KOHIUIIOHEPl. Y JITHIN
Yac MpH BEIUKUX HABAHTAKCHHIX BUKOPHUCTATH JOJATKOBO OXOJIOKEHE TTOBIT-
ps, a y BUIIQJKax 30UIbIIEHHS TEIUIOBOIO HABaHTAaXXEHHS BOASHY wiyry. Ilpumi-
JIEHHO yBara (pinbTpailil MOBITPS 32 JOMIOMOT0I0 KOHTAKTHUX TEMJIOOOMIHHMKIB
JInst Takux BUNIAAKIB Oysid po3po0sIeHi cnocoOu 1 MPUCTPOI OMKCAH] HIDKYE.

[HHOBAIIIHI METOAM YJOCKOHAJICHHSI CUCTEMU KOHJIUIIIIOBaHHS TMOBITPS
3a JIOTIOMOTOI0 KOHTAaKTHUX TEIMJIOOOMIHHUKIB JO3BOJISIOTh MOHU3UTH KariTa-
JIbH1 BKJIQJCHHS YCTaTKyBaHHS IIEHTPAIBHOTO KOHIUIIIOHEPA MOAYJIBLHOTO TUITY
3a PaXyHOK 3HUKEHHSI BUTPAT HA OCHOBHE YCTAaTKyBaHHs. 30UIBIIUTH €HEProe-
(EeKTUBHOCTH YCTAHOBKH 3a PaXyHOK PAIliOHAIbHOTO BUKOPUCTAHHS Yacy po0o-
TH YCTaTKyBaHHS 3 BUCOKUM CIIO’KUBAHHSIM €JIEKTPOCHEPTii.

Cnmcoxk BUKOPHCTAHOI JiTepaTypu

1. Zhykharieva. N., Khmelniuk M. Thermo-economic approach to optimizeair conditioning
systems. Refrigeration Science and Technology,53(4). 258-264 (2017).

2. Antonnikova A. A., Korovin N. V., Kudryashov O. B. Vasenin I. M., Polzunovskiy
vestnik 1, 123-126 (2013).

3. Volkov R. S., Kuznetsov G. V., Kujbin P. A., Strizhak P. A., Pisma v ZhTF 41 (20),
103-110 (2015).

4. Dohov M. P., Uspehi sovremennogo estestvoznaniya fiziko-matematicheskih nauk
Kabardino-Balkarskoy gosudarstvennoy selskohozyaystvennoy akademii 10, 65-66
(2006)..

5. VYcranoBka Juis HarpiBaHHS MoBiTps. IlareHT Ha kopuchHy monens Ne 140238 /Koryr
B.O., bab6oit €.0., Tanu6mu P.E., )Kuxapesa H.B., Xmensutoxk M.I'., Jlopomenko O.B.
3asBka Neu201907886 ITy6nikamis 10.02.2020 p. 6rom. Ne 3.

6. Kogut V. Bushmanov V., Zhikhareva N. The filter on the basis of the ejector of the heat
exchanger for purification of harmful substances from flue gases using heat exchanger as
combustion gas filter // AIP Conference Proceedings 2285, 030087 (2020);
https://doi.org/10.1063/5.0026819
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CEKUIA 11: EHEPTOE®EKTUBHI TEXHOJIOI'I TA
OBbJIAJHAHHS

EKOJIOI'TYHI TA EHEPTOE®EKTUBHI TEXHOJIOT'Ii
BUPOBHUILTBA E®IPHUX OJIIN

Bypno O.I'. n.1.H, podecop, CaaBuncbka B.O. imxeHep kadepu
“IIOTaEM”, CnaBuncskuii P.JI. acmipant xadeapu “IIOTaEM”
OO0ecvkuil HayioHanbHull mexHono2iunutl ynieepcumem, m.Ooeca

KoBanenko O.A. 1.cx.H, goreHt, ®enocon A.C. acmipant
Muxkonaiscokuiu nHayionanvHu azpapuuu yHieepcumem, m. Muxonais

EdipHi omii — 11e maxydl Ta JE€TKI pIAUHU, OJEPXKYyBaHl 3 pOCIHH, OaraTi
010JIOTITYHO AaKTUBHHMH PEYOBHHAMH. BIOAKTHBHICTH CTAaHOBHUTH BEJIWYE3HMIA
1HTEpeC NIl HAyKW Ta MPU3BOAUTH 10 BUKOPUCTAHHS y 0araThoX rajry3sx IMpo-
mucioBocTi. EdipHi onii, 4yacto Ha3uBarOTh " PIAKUM 30J70TOM", SIK1 SIBIISIOTH
co0010 TPpyMy XIMIYHHUX CIOJYK, Ta € JpKepenoM crnerudiuaux apomaris. Li pe-
YOBUHHU BUKOPUCTOBYIOTHCSI Y BUPOOHHUIITBI Pi3HUX BUIIB Mpoaykiiii. O0csr cBi-
TOBOTO PUHKY edipHuX ojii oriHoBaBcsa B 11,41 mapn nonapis CIIA y 2023
poili Ta, 3a mporHo3amu, 3pocte 3 12,47 mupna nonapis CIIA y 2024 pomi 1o
27,82 mupa nonapie CHIA mo 2032 poky, AEMOHCTPYIOYH CEPeIHbOPIYHMIA
teMmIl 3poctadHsa B 10,55% mpotsarom nmporso3oBaHoro mnepioay. €spona gomi-
HyBaja Ha pUHKY e(ipHHUX 0 13 yacTkoro puHKY 43,65% y 2023 poui, 3a HErO
ine IliBHiuHAa AMepuka Ta A3isl, TOA1 IK OCHOBHUMHU BUpoOHUKamu € Kuraii Ta
[nais, 3a axumu WayTh Iagonesis, Llpi-Jlanka ta B'etHam. OcHOBOIOIOXKHI
IpaiBepH Ta TPEHAN PUHKY e(IpHUX OJIIH:

1) 3pocTaHHsl MONUTY HA HATYpaJIbHI IHIPEAIEHTH Ta 30UIbIIECHHS cepu
3aCTOCYBaHHS Y BUTJIS/II KOHCEPBAHTIB Ta aHTUMIKPOOHMX 3aCO01B.

2) 3pocTatounii iHTEpEC 10 apomaTeparii Ta 3aCTOCyBaHHA eDipHUX O
y PI3HUX Taixy3siX MPOMHUCIOBOCTI.

PizHOoMaHITHI MeTOaM OTpUMaHHS ePipHUX OJii BUKOPUCTOBYBAJIHUCS Ha
npoTsA31 6aratbox pokiB. Tak MUCTUIIAIIS BUKOPUCTOBYBajach 1ie y Crapoaas-
Heomy €runti, [lepcii Ta [anii. EkcTpakTél oTpuMyBanu TpaguiliiHUMU TIAPO-
KOB1JIOMUMH crioco0aMu 3 pociauHHOi maTpuiii. [TocTynmoBo MeTOau €BOJIIOINIO-
HYBaJIH, 110 TIPU3BEJIO O MiJIBUILIEHHS €(PEKTUBHOCTI MPOILECY, BUXOAY MPOAYK-
Ty Ta HOTo SIKOCTi. AHaJ3 NpoOJIEeMaTUKU Ta OCTAHHIX JOCHIKEHb CBIIYMUTH,
10 TPaIUIIiHI METOJIM 3acTapijiii Ta MarOTh OaraTo HEIOIIKIB: HU3BKI SKICTb,
e(eKTUBHICTh Ta €HEProePEKTUBHICTh; BETUKI €KCILTyaTalliiiHI BUTPATH; €KOJIO-
riyHo HeOe3neyHl. KoHIeniiss eKoJoriYyHuX METOAIB BUIOOYTKY Jla€ MOIITOBX
JUISl CTBOPEHHS CTIMKUX METOJIB BUIOOYTKY Ta Ma€ HaMip CIiyBaTdU CTpaTerii
Opranizaiii O0’eqnannx Hamiit mo 2030 poxy. Ils xoHmemniis Ha3uBaeTbCA
MIPUHIAIIOM €° Ta BKIIOYA€ IICTh MPUHIMINB: YiTKO BH3HAYCHE KEPEIo; 00-
MEXEHHSI BUKOPHUCTAaHHS OPTaHIYHOTO PO3YMHHUKA;, MIHIMI3AIlS CHOKUBAHHS
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€HEeprii; CTBOPEHHS MOOIYHOI MPOIYKINIi 3 BUCOKHM TOTEHINAIOM J0JaHO01 Bap-
TOCT1;3MEHIICHHS TPUBAJIOCTI BUIYUYCHHS, BIAHOBICHHS MPUPOIHUX 1HTPEIi€H-
TiB. [TocTiiiHO pO3pOOIAIOTHCS Cy4acHI TEXHOJOTII, sIKi JO3BOJSIOTH BJOCKOHA-
JUTH TPaAWLIAHI METOH, Ta MIABUIINTH iX eHeproeeKTuBHICTb. B Tpanuiiii-
HUX TEXHOJIOTISIX MOTPiOHI 3MiHH, sIKI O IPU3BEH O 3pOCTaHHS KUIBKICHOTO Ta
SAKICHOTO BUXOAY €(IpHUX OJiH 13 JIKAPChKUX POCIHH. TakuM 4YMHOM iM Ha 3Mi-
HY NPUHIUIA 1HHOBAIIMHI (BUCOKOE(MEKTHBHI) METOAM, Kl € '"3eleHumMu" 3a
CBOE€IO CYT1, KOHKYPEHTOCIIPOMOIKHI Ta OUIbII e(PeKTUBHI.

[IpomuciioBa ramy3p oTpuMaHHs e(dipHUX O 3aBASKHU BIPOBAIKEHHIO
ocHOB «BupoOnuira 4.0» Hajiae HOBI MOXJIMBOCTI JIJIsl TEXHOJIOTTYHOTO OHOB-
JICHHSI TaHOTO cerMeHTy. [Iporec BupoOHMIITBA eipHUX O yIOCKOHATEHUM
32 paxyHOK BHUKOPHCTAaHHS 1HHOBAIITHMX, BUCOKOE()EKTUBHUX TEXHOJIOTIH 3a-
Oe3meuye 3HAYHI TMepeBard MOYMHAIOYH 3 OUTBHIIOTO BUXOIY MPOIYKTY Ta 3HU-
JKEHHSI BUTpAT €HEprii, Ta 3aKIHUyIOYM MO3WTMBHHUM BIUIMBOM Ha €KOJIOTIYHI,
(1HaHCOBI Ta eKCILTyaTaliiHI pe3yabTaTh. E(PeKTUBHICT BUKOPUCTAHHS €JIEKT-
POJIMHAMIYHUX TEXHOJIOTIM B MPOILIECi OTpUMaHHs €(pipHUX OJI1i OOTPYHTOBAHA B
poOoTax aBTOpiB. [HHOBAUIMHUM MIAXOAOM JO MHPOBEIEHHS E€KCTparyBaHHS €
BUHUKHEHHS edekTy MexaHoaudysii 3aBasku 1ii riopuaHoro mpoiecy. @opmy-
JIOETHCS TIIOTE3a: «00pOoOKa MIKPOXBUIISIMU POCIMHHOI CHPOBHHHM MOKE CIIPHU-
YMHUTU MepeAady TeIula Ta Macu 13 CepeMHU Kanuispy POCIMHM HA30BHI, 3a
JIOTIOMOTOI0 BIIMBY MeXaHoau(y3ii, 110 Npu3BeAe 10 3HAYHOI'O CKOPOUYEHHS
4yacy eKCTparyBaHHs Ta IMIJBULICHHS BUXOAY MPOAYKTY». TakuM YMHOM, MIKPO-
XBWJIbOBE €KCTPAryBaHHs - 1€ MO€HAHHS CyXOi AUCTUIIALIT Ta JIIi eleKTpomar-
HITHUX JDKEPEI €Heprii, o BiI0yBaeThcs 0€3 ToAaBaHHs eKkcTpareHty. Mikpo-
XBUJILOBE €KCTparyBaHHsa 0€3 pO3UYMHHHKIB — 1€ aJIpeCHa JI0CTaBKa €Heprii 110
HAHOPO3MIPHHUX CTPYKTYp, IIO0 BUKOHYETHCS TPU HOPMAIbHUX yMOBax 0e3 /10-
JaBaHHS pO3YMHHMKA 9u BoAu. OCHOBHA mepeBara IbOro METOIy — II€ BHi-
JICHHSI 1 KOHLIEHTPYBAHHS MOJIEKCTpPaK-
Ty B OJHY CTaJil0, IKUHA MICTUTH e(eK-
THBHICTh, CCJECKTHBHICTh Ta OUIBII KO-
pOTKMH 4ac nporuecy. Llel meron BUKO-
puctoBye npubauzno 70% Boau, 110
MICTUTBCSI B HAWCBKININK POCTUHHIN
TKaHWHI, 1711 OTpUMaHHs e(pipHUX O,
1 METOJI MOEAHYE B COO1 MepeBaru Triapo-
o JTUCTUIIAIT, COPUYUHEHOT MIKPOXBH-
1 - pesonamopna kamepa; 2 - padio npozo-  JThOBUM BUIPOMIHIOBAHHSAM 1€ - IIBU]I-
DA EMHICIb 3 CUPOBUHOIO, 3 — XONOOUNIBHUK = KiCTh, BUCOKUIM BMXIJ 1 HU3BKE CIIOXKH-
oucmunamop; 4 - emHicmy 05 300py piou-  panng CHEprii, IPU [BOMY MPAKTHYHO

HU, 5 — eaxkyymemp, 6 - 8aKyyM-HACOC. .
Puc 1 — Cxema excriepuMeHTaNnbHOTO He BHpOOIAIoH cTiuHuX BOA. Tlpoucc
MIKpOXBHJILOBOTO E€KCTparyBaHHs 0e3
PO3YMHHUKIB JIOCHIPKEHO Ha CTEH/II
(puc.1). ExcriepuMeHTH TPOBOUIIUCH 3 CHHIM, POKEBUM Ta O1JTUM TiCOTIOM.

CTEeHIY
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VY pe3onaropHiii kamepi | po3ramoBaHa pagionpo3opa EMHICTh 3 CHPO-
BUHOIO 2, siKa MpUETHAHA 0 XOJOAWJIbHUKA-AUCTUISATOpa 3, e mapoBa ¢asa
KOHJICHCYEThCS Ta PiIMHA MOTPAIUIsiE€ Y EMHICTh 11 1i 300py. Bakyym y cuc-
TeMi 3a0e3Meuy€eThCsl BAKYYM-HACOCOM 6 Ta KOHTPOJIIOETHCS MAHOMETPOM 5.

[TpoBeneHo cepito eKCIepUMEHTATBHUX JOCIHIKeHh KIHETUKH €KCTpa-
I'yBaHHS KBITIB Ticony Ha 00’€MHOMY BaKyyMHOMY MiKPOXBHJIbOBOMY €KCT-
pakTopi (puc.l) Ta moOymoBaHi rpadiku 3ajJeXKHOCTEH THCKY B CHCTEMI Bij
qyacy MPOBEICHHS eKCTIEPUMEHTY BiIMOBIAHO JJIT TPHOX COPTIB TiCOIY.
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Puc. 2 — 3anexHicTs BUxomy eipHOT 011 Bij 4acy eKCTparyBaHHS Ta COPTY TiCOIY.

BucHoBku

1) MikpoXBHW/IbOBE €KCTPAaryBaHHs 0e3 PO3YMHHHKA — IIe NepCreK-
TUBHUH IHHOBAUIIHMI €KOJIOTIYHO YHMCTUN METOJ OTPUMAHHS e(ipHUX OJIiii
3aBISIKH JTii €JIEKTPOMArHiTHOTO TOJISl Ha PIAMHY Y KalJIIpi pOCIUHHOT CUPOBU-
HU, 1110 BUKJIMKA€E BHX1J] KOMIIOHEHTIB 3 POCIWH y BUIVISAI TOTY>KHOTO T1ApOIH-
HaMIYHOTO TOTOKY. BiH € JOLUIBHOIO albTePHATUBOIO 1CHYIOUHMX TPaIUIlIHHUX
METO/TIB.

2) BuzHaueHO eKCIEpPUMEHTAIIbHUM IIJISIXOM, 10 COPT TiICOIy, €Hepro-
CIIOKMBAHHS Ta 4ac Mpoliecy BIUIMBa€e Ha Buxij edipHoi onii. Tak npubIn3Ho Ha
OJTHAKOBUX PEXHMMax Ta yacy MPOBEACHHS €KCIEPUMEHTIB BUX1A ePipHOi ofli y
01100 Ta pOXKEBOIO TICOIY BUILIUHI 32 CUHIN TiCOT.

3) OTpumaHi pe3ysbTaTy A0CHIIKEeHb (PUC.2) € OCHOBOIO JJIsl OpraHizariii
€KOJIOTIYHO O€3MEeYHUX Ta €eHEeproe(EeKTUBHUX METO/IB EKCTparyBaHHS 13 KBITIB
ricomy. Jlyis orpuManHs e(EeKTUBHUX PEKUMIB BUKOHAHHS TAaHOTO 1HHOBAIIMHO-
ro Tpoliecy MOTPIOHI OUIBIN IMIJIECTIPSIMOBAHI Ta PI3HOMAHITHI JOCIIKEHHS TI0
OTPUMAHHIO MOJTIEKCTPAKTy e(PipHHUX OJIiH.

Crnncoxk BUKOPHUCTAHOI JIiTepaTypu
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3ACTOCYBAHHS HOBUX IIPUHIIUIIIB 3HEBOJIHEHHSI B
TEXHOJIOI'II OTPUMAHHS KOJATEHOBOI
CTPYKTYPOYTBOPIOIOUOI JOFABKHA

Jlyuskuii B.B., acniipant, [loBapoBa H.M., K.T.H., JOIIEHT
Ooecbkuti HayioHAILHUL MexHo02iYHul YHigepcumem, m.(Odeca

Beryn. Ilotpeba B Oinkax TBapUHHOTIO MOXOKEHHS MOCTIMHO 3POCTAE.
BoHU € BaXJIMBUM €JIE€MEHTOM XapyyBaHHS JIIOJAWHU. TBapuHHI OUIKH MICTSTh
KOPHMCHI PEYOBHMHH, JOTIOMAraloTh BITHOBIIIOBATH TKAaHUHU, HIATPUMYIOTh IMYyH-
HY CHUCTeMY Ta poOoTy ropmoHiB. HalimommupeHimuii 61710k TBAPUHHOTO MOXO-
JUKEHHS 1ie KOJIareH. loro akTHBHO BUKPHCTOBYIOTH B XapuoBiil MPOMHCIOBOC-
Ti. JlemeBuM JkepesioM KoslareHy € 1mkipa cBuHeid. KomareH, sikuit MiCTUTBCS Y
IIKIpl CBUHEH, Ma€ BEJIMKY MOJEKYJISIPHY Macy, 1 HOro BaXXKo 0e3mocepeHbo
MOTJIMHATU Ta BUKOPUCTOBYBATHU, TOJII K IPIOHOMOJEKYJISIPHI KOJIAT€HOBI MeT-
TUJY MICIIA T1IPOJII3Y KOJAreHy MaroTh BUILY €()DEKTUBHICTh NOTJMHAHHS Ta CH-
JbHIITY 010JI0T1YHY aKTUBHICTh. 7151 301b1IEHHST TEPMIHIB 30€piraHHs Ta 3pyd-
HOCTI NMPU BUKOPUCTAHHI OTPUMAHOI O1JIKOBOi JOOABKM Ha MIANPUEMCTBAX Xap-
YOBOI MPOMUCIOBOCTI il HEOOX10HO BUCYIIIMTH.

AKTyaJIbHICTh TeMH. Y XapuoBUX Ta NEPEpOOHUX BUPOOHHUIITBAX CY-
II1HHS, SIK PAaBWJIO, BU3HAYAE 1 COOIBAPTICTD, 1 SIKICTh NMPOAYKTY. Haitbinbimoro
NOIIUPEHHS TYT HAOyJIM KOHBEKTHBHI CIIOCOOM CYIIIHHS, SIK1 XapaKTEPU3YIOThCS
CEepHO3HUM HAyKOBO-TEXHIYHUM NpOTHpiyusiM. [IparHeHHsS OOCSITH BUCOKHUX
KOe(DIIIEHTIB TEMIO-MacCONEPEHECEHHS BUMAarae IMiJBUIYBATH MIBUIKICTh TEIl-
JoHOCIA, ToOTO, oro BuTtpatu. OAHAK MPU 1IBOMY MPOMOPIIAHO 3POCTAIOTH 1
BTpaTH TEIUIOTH 3 CYIIMJIBHUM areHTOM, KM BINpalloBaB, III0 B yMOBax €He-
pPreTUYHO1 KpHU3u Ta CTaOUTLHOTO 3POCTAHHS BapTOCTI €HEPrOHOCIIB HEOaKaHO
[1]. ExepreTnuHni Ta eKOJIOTiYHI KOHICMIl CYIIiHHS BIUIMBAalOTh Ha CTa01JIb-
HICTb 1 PO3BUTOK Xap4yOBOI MPOMUCIIOBOCTI, MOTPIOHE BIIOCKOHATIEHHS TEIUIOTe-
XHOJIOT1M CYIIIIHHS, 3aCTOCYBaHHS HOBHUX MPUHIIMIIB 3HEBOJAHEHHS, 10 T'apaH-
TYIOTh O€3MeKy MPOJIYKTYy HpPH ICTOTHOMY 3HWKEHHI €HEpPreTMYHUX BHUTpAT.
3HaYHUX YCHIXiB y BAOCKOHAJIEHHI TEXHOJIOT1I CYIIIHHS MOKHA JOCSTHYTH SIK-
110 CKOHIIETPYBAaTH €HEPril0 Ha HarpiBi MEBHUX YACTHMHOK Xap4yOBOi CUPOBHHHU
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(HaHOYACTHHOK), a HE Ha 00’ €M MPOJIyKTa B IIoMy [2].

Martepiaan Ta MeToam Aocail:KeHHsl. TE€XHOJOTIYHA cXeMa, sSiKa BUKO-
PUCTOBYETHCS JIJIsl OTPUMAaHHS KOJAr€HBMICTHOI J00aBKHU, BKIIOYaE B ceOe Ki-
npKka eramiB. [lepmmii etan 1e miAroToBKa CUPOBUHU: MPOMHUBAHHS Ta MOAPi0-
HeHHs mKipu. [IpoBeneHHs nmonepenHboi 0OpoOKH, sika MPU3HAYEHA JIJIsl PO3PU-
BY KOBAJIGHTHUX MDKMOJICKYJISIPHUX 3B’SI3KIB MK MoJieKyldamu Kojareny. Lli
3IIUBKU PYHHYIOTHCA JYy>K€ MOBIUIBHO HABITh Y KUIUIAYiM Bojl. [ 4acTKoBOrO
TiApOIII3y KoJIareHy BUKOPUCTOBYBAIM PO3YMHU MOJIOYHOI KMCIOTH 3 KOHIICHT-
pauiero Big 2,5% 1o 5,5%. Kucnora npoHukae B HIKipy, COPUYMUHSIOUM ii Ha-
OpsIK y Ba-TPH pas3u BiJl TOYATKOBOr0 00’eMy Ta Tijpoii3ye 3muBky. Llei me-
TOJI TI03BOJISIE PO3MICTIIIIOBATH 3IIMBKH, 3IMIIAIOYN KOJIAreHOBI JIAHIIOTH HE0-
TOpKaHUMHU. J[71s1 eKCTpaKilii KoimareHy 3acTocyBaiu (epMEHTHHH TiAPOII3 MPO-
TEOJITUHYHUM (PEPMEHTOM TBAPUHHOIO MOXOJKEHHS MENCUHOM, Bix 2% 1o 4%
70 Macu 4acTKOBO TiApoii30BaHOol wKipu. GepMeHTHHI TiIpoJii3 Al€ JHIIE Ha
HECIIpaJIbHY YaCTUHY MENTUIHOTO JIAHIIOTa KoJlareHy (KIHII) 1 3aJIMIIIA€ CTPYK-
TYPHO Ba)XJIMBY CIIpajibHy YaCTUHY HEJOTOPKAHOIO, TOMY BiH 3a0e3medye Kpa-
Iy CEJEKTUBHICTh peakuii Ta MEHII IKOAUTh Konareny. Ilicns Toro, sk kona-
red OyB pO3UYMHEHHM, HOT0 HEOOX1THO OCAAUTHU 3 pO34UMHY. I IOTO BUKOpPHUC-
toByBayu cisib NaCl, BianoBigHy Macy HEHTpaJIbHOT COJ JI0/IaBajIM JI0 TICBHOTO
00’eMy pO34MHY, IO MICTUTh KoiareH. OTpuMaHUil pO3uuMH BUTpUMyBayn 12
rox [3]. HenomnikoM Takoi cymiiii OiIKIB € BUCOKA KUIBKICTh BOJIOTH, KA Y KiH-
[IEBOMY PE3yJIbTaTl MPU3BEJE IO IIBHJKOIO ICYBaHHS Ta HE TpaHCHOPTaOemb-
HOCTI O1JIKOBOI CKJIa/10BO1.

Tomy HacTymHuUM eTamoM OyJi0 BUPINIEHO MPOBECTH 3HEBOJHEHHS MPH
HU3BKUX TeMIreparypax. Take CymIiHHS MPU3BOAUTH IO BUAUICHHS BEJHKOI Ki-
JBKOCTI TEIUTIOTH, [0 BUTPAYAETHCS BUKIIIOUHO HA BUIAPOBYBAHHS BOJIOTH 0e3
HarpiBy TKaHUH MPOJYKTY, B PE3yJIbTAaTl YOIO BUMAPOBYBAHHS MOXE B110yBaTHU-
Csl U HEBUCOKIN Temmneparypi. Lle crpusie iHTEHCUBHOMY BUIIAPOBYBAHHIO BO-
Joru 6e3 ICTOTHOT 3MIHU CTPYKTYPH MOBEPXHEBOIO 1IAPY, 3HUKEHHS TPUBAJIOCTI
00poOKH, 30epeKeHHs O10JIOTTYHO AKTHBHHUX KOMIIOHEHTIB CHPOBHUHHM, BIJIMHU-
paHHs MIKpOOHMX KJTITHH 1 iHaKTHBAIlli (hepMeHTIB [4].

Posrisinemo ¢iznuny mognens (puc.l) cucremu «TBepaa ¢asza — Bosora —
KarJisp — eIeKTPOMAarHiTHE TOJIeY.

2 1 — tBepaa ¢a3za; 2 — Bojora;
— MapoB pOAaIlIKa;
] 3 — mapoBa OyJjb0a @;
EMII — enekTpoMarHiTHe IoJie;
J — 1oTiK mapu Ta BOJIOTH

Puc.1 — ®i3uvna cxema ocepenky

[Tpu BUKOpUCTaHHI €IEKTPOMArHiTHOTO oS (puc.l) B Kanuisapi Mae mic-
e Jucumalis eHeprii moss y TerioTy. [lomsipHi MoJieKylIM BOJIOTH B yMOBax
€JIEKTPOMArHiTHOTO TOJIsl HAJIBUCOKOT YaCTOTH MEPEXOSATh y PEXKHUM KOJIMBAH-
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Hst. e qucumaris enekTpoMarHiTHOI eHeprii y Temnoty. IlifBeeHa eleKTpo-
Mar"iTHa €Hepris BUTPAvya€eThCs Ha MiJBUIICHHS BHYTPIIIHBOI €HEPTii Ipu 3Mi-
Hi TEIJIOEMHOCTI, IEPEX0y BOAU B mapy. B pe3ynbTari — miABUILIEHHS TUCKY B
kanisipi. [Ipuuomy, 1e 3pocTaHHsS TUCKY MOXE€ HOCHTH BHOYXOBHM XapakTep
yepe3 Maliuid 00'eM piIMHM B Kamuyigpi 1 KoHIeHTpatii eneprii. Came 1eit cTpu-
00K THCKY ¥ BuKiMKae 6apoaudysito. [Ipu nboMy, CyTTEB1 3MiHH BIIOYIYThCS B
dbopMyBaHHI MOJS KOHLEHTpAIli BOJIOTH B cucTeMi. BusHauanibHUM pakTopom
py BUHUKHEHH1 Oapoaudysii € Temneparypa B JIOKaJIbHIA TOUIl 00'eMy CHUpPO-
BUHU [4].

O06e3BOKyBaHHSI OTPUMAHOT MAacH MPOBOJIMIN B KOHCAJIITUHTOBIHN J1abopa-
topii «TEPMA» H/II OHTY na ob6magnanHi, 10 peaji3ye BiAMOBiIHI 3ac00U
TEXHOJIOT1H aIpeCcHOi TOCTaBKH CHEPTii.

Puc. 2 — Cymim OUIKIB Hics TiApoi3y i Puc. 3 — Cymimr OIKiB Micis 3HEBOIHEH-
OCa/KEHHSI CLILITIO. Hs Ta TOJIPiOHEHHS.

OTpuMaHuil POAYKT MOJPIOHUIM A0 CTaHy Mopouky. Bosoricts otpu-
MaHOTO MOPOIIKY CTaHOBUTH 2,15%, Kxomip Bix OU10r0 10 6€KEBOr0, HEUTPAIb-
HUM apomaT 0e3 3amaxy CMa)K€HOTrO, SIKWi MpUTaMaHHUA aHAJIOTIYHUM MPOIYK-
TaM 1HO3EMHHX BUPOOHHKIB.

BucnoBku. Ha npoMy ertamni Hamoi poOoTH MU OTpuMaii OiJIOK TBapuH-
HOT'O MOXOJIPKEHHSI. 3aCTOCOBAHUIN METOJ 3HEBOJHEHHS J103BOJIMB OTpUMAaTH O1-
JIOK 3 HATUBHUMU BJIACTUBOCTSIMU, HEUTPATIBHUM apOMATOM Ta 3 HU3bKOIO BOJIO-
TiCTIO, 0 3a0e3MeYnTh HOMY TpuBalmuil TepmiH 30epirannsa. HactymHum era-
oM, IUIAHYEMO BHU3HAYCHHS (PYHKIIIOHAIBHO-TEXHOJOTIUHUX BJIACTUBOCTEH
oTpuMaHoi 10OaBKH Ta MPOBEAEHHS CHEKTPAJIbHOTO aHalli3y 3pa3KiB 3 HaMKpa-
IIUMH BIACTHUBOCTSIMHU.
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PO3POGEKA EHEPTOE®EKTUBHOI TEXHOJIOI'TI BAPOBHUIITBA
KOHLOEHTPOBAHOI'O OLITY

I'pumienko P.O., acripant, SIposwuii L.1., K.T.H., 101IeHT
Ooecvkuii HayioHanbHUli mexHoao2iunull yHieepcumem, m.Ooeca

XapyoBa NPOMHUCIIOBICTh € MPIOPUTETHOIO TaTy3310 €KOHOMIKM Y KpaiHu,
JIe PO3BUBAETHCSI BUPOOHUIITBO TAKUX MPOAYKTIB, SIK 3€pHOBI, OJIIHHI KYJIbTYpH,
M'ICO, MOJIOYHI MPOAYKTH, XJ11000yI0uHI BUpoOH, Haroi Ta onru. CTaH i€l ra-
Jy31 MOKE 3MIHIOBATHUCS 1] BIUTUBOM Pi3HUX (AKTOPiB, 30KpeMa €KOHOMIYHOI
CUTYaIlil, TOJITUYHUX TOJI1H, CBITOBUX PUHKOBHUX TEHJICHIIIN TOIIO0. 3apa3 uepes
CKJIa/IHE €KOHOMIYHE CTaHOBHIIE, PO3BHUTOK IIi€l cepu HE AyKe aKTUBHUH, aje
WIyTh MOCTIMHI NOLIYKA €KOHOMIYHO BUTIJHUX Ta €HEProe()eKTUBHUX TEXHOJIO-
riii BUpOOHUIITBA.

OcTaHHI POKHU CTAJIA MEPIOJIOM 3HAYHOIO BIUIMBY pi3HUX (PaKTOpiB HA PoO-
3BUTOK Xap4OBOi MPOMHUCIOBOCTI Ta TOPTiBiai. PO3BUTOK MiANPUEMCTB XapyOBOi
rajy3l BUSIBIII€ TEHJICHLIIO JO CHaay 3aMmicTh 3pocTaHHs. [lepmmm icTOTHUM
dakTopom cTaB crnanax 3axBoproBaHocTi Ha COVID-19, mo npusBiB 10 3a-
KpUTTS O13HECIB 1 IXHROTO TPUBAJIOTO BITHOBIICHHS. BHACIIIOK 11bOT0 B YKpaiHi
BITYYTHO CKOPOTHUBCS 00CST €KCIIOPTY Ta IMIIOPTY, a TAKOXK BUHUKIU MPOOIEMU
3 TIOCTaYaHHSAM MPOAYKINi st pectopanHoi cepu. [licast meBHOI crabimizamii
CUTYyaIlll BUHUKIM HOBI TpyaHouli: y 2022 poil moyanocs MoBHOMAcIITaOHE
BTOprueHHsa P® B Ykpainy, 110 CIPUYMHIIO 3aKPUTTS KOPJAOHIB Ta YCKJIaHECH-
Hs IMIIOPTHUX onepariiil. He3Baxaroun Ha TpyJHOILI, Taly3b JEMOHCTPYE CTIM-
KIiCTh, CIIPSIMOBYIOUM 3yCHJUISI HA BIIHOBJICHHSI BHYTPIITHBOTO PUHKY, PO3BUTOK
JIOKaJIbHUX MOCTAYAJIBHUKIB 1 30€pexeHHss poOoUnX Miclib. BakmBUM 3aBIaH-
HSIM CTa€ MIATPUMKA €KCIOPTY, B SKOTO 3aJ€KUTh €KOHOMIYHA CTaOlIbHICTD
KpaiHu, a TaKOX BIPOBAKEHHSI HOBUX TEXHOJOTIH, IO TO3BOJIATH 3HU3UTH 3a-
JIEKHICTh Bl IMIOOPTHUX TOBApiB 1 COPUITUMYTh PO3BUTKY CaMOAOCTATHOCTI
rajiy3i HaBiTh y TaKMX CKJIaJJHUX YMOBaX.

AHani3 puHKY OUTYy Ha OcHOBI naHux 3a 2014-2017 poku mokasas, 110 B
VYkpaini nepeBakae BUpOOHHUIITBO CUPTOBOrO onty. Y mepiox 2015-2017 po-
KiB 00CSATH BUPOOHUIITBA OLTY B KpaiHi 3MeHITyBaycs. Lle 3yMOBIeHO Sk €KO-
HOMIYHUMHU (PaKTOpaMu, Tak 1 MOJATKOBUMU YMOBaMH, 110 OOMEXYIOTh BHYT-
pIIITHE BUPOOHUIITBO, OCOOJIMBO JIJISl TPOJIYKTIB HA OCHOBI CIIHPTY, SIKUW MA€ BU-
COKY MOJIaTKOBY CTaBKY.

Cranom Ha 2019 pik, 3a HasBHUMU JTaHUMH, IMIIOPT OLUTY B YKpaiHy cTa-
HOBUTH 69% BiJl 3aranbHOr0 00CATY Ha PUHKY, TOJ1 5K 31% mpumnangae Ha mpo-
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TyKITiI0 BIacHOTO BUpoOHMITBa. Haxkans, mani Ha 2024 pik mo10 eKCIopTy Ta
IMIIOPTY OUTY BIACYTHL.[1]

AKTyallbHICTh TeMH: B OCTaHHI pOKU CHOCTEPIra€ThCsl 3HAUHE 3POCTAHHS
MOMUTY Ha KOHIEHTPOBAHI OITH, 30KpeMa Ha Oanb3amiuni. OnHAK TpaguIliiiHi
METOJM BUPOOHHUIITBA 0ajgb3aMIYHOTO OITY HE BIAMOBIIAIOThH BUMOTaM Cydac-
HUX TEXHOJIOT1A Xap4doBoi mpomucioBocTi. KiacuuHe BUPOOHUIITBO BKIHOYAE
Oararo eTamiB, SKi BUMararoTh Py4HOI Ipalli: COPTYBaHHs BUHOTPAY, OTPUMAaH-
Hs cyclla IUIIXOM IMpecyBaHHs, acTepu3allis, GepMeHTarlis, a TAKOXK eKCTpary-
BaHHA y JiepeB'sHUX 0oukax o0'emoM Bia 10 mo 100 mitpis. Lleit mporec 3aiimae
He MeHIe 12 pokiB, 1 Ha BUXO/Il OTPUMYETHCS JIUIIIE MOJIOAUN Oanb3amik. Uepes
TPHUBAIICTH Ta TPYAOMICTKICTh MPOIIECY BUPOOHUIITBA, BAPTICTh KIHIIEBOTO MPO-
IYKTY OyXe Benuka. J[01aTkoBO, BpaXOBYIOYH YHCIIEHHI €Tanyd MOCEPEIHUKIB
Ha NUISXY J0 CHOXKHMBaya, I[iHa Ha TOBap 3pOCTaE€, 0 pOOUTH MOro MEHI J0cC-
TYIHUM JJI IIUPOKOL ayAUTOPIi.

HeBianoBiHICTh TPAAUIIHHUX TEXHOJIOTI Cy4YaCHUM BHMOI'aM Xap4oOBOi
IIPOMHUCIIOBOCTI BKa3y€ Ha HEOOXITHICTh PO3POOKH HOBUX METO/11B BUPOOHUIITBA
0anp3aMivHOTO OITY, IO J03BOJISIOTH 3HIKYBATH BUTPATH Ta 3MEHIIIYBATH 4ac
BUPOOHUIITBA O€3 BTpaTH SKOCTI, 3a0€3Meuyloud JOCTYIHICTh MPOAYKTY JJIS
OUIBIIIOTO KOJIa CIIOYKHUBAYIB.

B Vxkpaini nomut Ha Ganb3aMidHMM OLIET IMOCTIMHO 3POCTaE, aje €IUHUM
MICLEBUM BHUPOOHHUKOM LIOTO MPOAYKTY € KOMIIaHisl, Ika BUKOPUCTOBYE TPaIu-
LiHYy TEXHOJOTI0 BUPOOHHUITBA. BaXJIMBUM 3aBAaHHAM € YJIOCKOHAJIECHHS
IPOLECY KOHLUEHTPYBAHHS, SIKUHA TPAIULINHO 3/1MCHIOETHCA 1] YaC BUTPUMKHU
B JIepeB’THUX O0YKax. Y KJIACUYHOMY IPOILIEC] piJIMHA MOCTYNOBO BUMAPOBYETh-
Csl yepe3 Kalulsipu JIEPEBUHU, 10 3 YaCOM POOUTH OLIET OUIbII KOHUEHTPOBA-
HUM. JlJ1 MPUCKOPEHHS IHOTO MPOIIECY Ta 3HIKCHHS BUTPAT Ha BUTPUMKY, He-
00X1JHO PO3pOOUTH €PEKTUBHIIII METOAN KOHILIEHTpallli, Ikl O T03BOJIMIN CKO-
POTUTH Yac BUTPUMKH Oe3 BTpaTH SIKOCTI MpoaykTy. Lle mo3BomuTh 3abe3neuntu
OUTBITY TOCTYIHICTh OQJIB3aMIYHOTO OITY JJISI CIIO’KMBAYiB 1 BIAMOBIAATH BUMO-
raM Cy4yacHOTO pUHKY.

Jlnst inTeHcudikaiii mpoiecy eKcTparyBaHHs JIOIIJIBHO 3aCTOCYBaTH TEX-
HOJIOT'11 aJIpecHOi IOCTaBKH €Heprii, po3pobieHi Ha kadeapi. L{i Texnomorii 6a-
3ytoThcsl Ha BukopuctanHi HBY mkepen eHeprii, siki CTBOPIOIOTH YMOBH LIS
00'eMHOr0 MIJBEIEHHS €HEPrii 10 CUCTEMH «IEPEBUHA - PO3UUHN».[y] Y PE3ylib-
TaTl BIUIMBY €JIEKTPOMArHITHOTO MOJIsl, Ha TIMOMHI KanuIspiB YTBOPIOETbCA OY-
Jn0alka mapy B po3uuHi, M0 301IBIIYE TUCK 1 CIIPHSIE BUIITOBXYBAHHIO OITY 3
nepeBUHU. TakuM 4MHOM, pazoM 13 AuGY31HHUM MPOLIECOM MaCONEPEHECEHHS
aKTUBYETHCS MOTY>XKHUM T1IPOJAMHAMIYHUMA MOTIK, IO 3HAYHO MPUCKOPIOE MPO-
IIEC eKCTPAKIIii Ta JO3BOJISE OITY IIBUAIIC HAOyBaTH Oa)kaHOT OPTraHOJETITHKH.

Jlyis excTparyBaHHs Ta JOCIIIHKEHb MOYKHA BUKOPUCTATH amapat po3poo-
JICHUH JJ1s1 BUPOOHHUIITBA KOHBSIYHOTO CIUPTY. TeXHOJIOTisI JO3BOJSIE HACUIYBa-
TH CIIUPTH KOMIIOHEHTaMH JEPEBUHU My0a y MOTOILl Ta KOHTPOJIIOBATH KOHIICH-
Tpalliio eKCTpakKTy. [3]. byaoBa Ta npuHIMN Aii YCTaHOBKU JO3BOJISIE BUKOPUCTO-
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ByBaTH HEOOXIIHY JEPEBUHY Jsl €KCTparyBaHHS. B sKOCTI eKCTpareHTy B Ja-
HOMY BHUIAJIKy OyJie OIIET.

[Ipomec kKoHIIEHTpaIlii, IKWIA y TPAAUIIIHHOMY BUPOOHHIITBI 3aiiMa€ KiJib-
Ka POKiIB, MOX€ OyTH 3HAYHO MPUCKOPEHMI 3a JOMOMOTror0 OaraToyHKIIIOHA-
JBHOTO BUMOPOXKYBaya. 4 Llei nmpucTpiii npu3HaYeHU U1 KOHLIEHTpalli piauH
1 aKTUBHO BUKOPHUCTOBYETHCSI B XapuyOBiM, XIMIUHIM, mappymMepHiii Ta KOCMETH-
YHIA TPOMHUCTOBOCTI. BUKOpHUCTaHHS BUMOpPOXKyBada J103BOJIsI€ €(HEKTUBHO
3HUKYBATH BOJIOTICTB 1 30€piratu sSIKiCTh MPOJAYKTY, CKOPOUYIOUH Yac BUPOOHU-
[ITBA Ta 3HWKYIOUU €HEPreTUYH1 BUTPATH.

KoHueHTpyBaHHS pIAMHU TPATUIIAHO 31ACHIOETHCS ILISIXOM BUIIAPOBY-
BaHHs, SIKE MPOBOJUTHCS 3a JIOMOMOTOI0 HarpiBaHHs B BIJKPUTIN €MHOCTI MpHU
atMocepHomy TucKy. ONIHaK 1€l METOJ Ma€ HU3KY HEIOJIKIB, 30KpeMa BHCO-
Ky TeMIIepaTypy, SKa MO>Ke MMPU3BOJAUTHU J0 BUBUTbHEHHS IEIKUX KOMITOHEHTIB 3
MPOAYKTY, 1110, B CBOIO UEpPry, MOXKE 3MIHIOBATH OPTraHOJENTUYHI BIACTUBOCTI
KIHI[EBOTO TPOAYKTY. /{15 30epekeHHs] UX BJIACTHBOCTEW OLIbII JTOLIIBHUM €
3aCTOCYBaHHS BUMOpPOXKyBada. BukoprcTaHHS 1IOTO METOY 03BOJISIE €PEKTH-
BHO KOHIICHTPYBaTH OLIET, 30epiraroud HOro CMakoBl Ta apoOMaTU4HI SIKOCTI,
OCKUIBKH TeMIIepaTypa B MPOLECI BUMOPOXXYBAHHS € 3HAUHO HIXKUOIO, 1110 Mi-
HIMI3y€ BTPATH KOPUCHUX KOMIIOHEHTIB Ta 3MIHY OpPraHOJICNITUYHUX MOKA3HU-
KiB.

Cnmncoxk BUKOPHCTAHOI JIiTepaTypu
«https://pro-consulting.ua/ua/pressroom/kisloe-de»

Bbypno O.I'., Pamko .M., ExcrparyBanns B cucremi «KaBa-Bonay,
«http://nanofood.com.ua/projects/index/view/23»
«http://manofood.com.ua/projects/index/view/19

PopbdRE

3ACOBU BUKOPUCTAHHS TPABMOOIIIATHUX TEXHOJIOT'TA
ITPU CTBOPEHHI OBJIATHAHHSA JJIA TPAHCIIOPTYBAHHA
3EPHOBUX KYJIBTYP

Mipcbkux P. B., actiipanT, I'onuapyk I'. A., K.T.H., TOIIEHT
OoecvKuti HayioHaIbHUL MeXHOoI02iuHUl YHisepcumem, m.(Qdeca

OpHUM 3 OCHOBHHUX 3aBJIaHb arpoNpPOMUCIOBOTO KOMIUIEKCY € CTaJle Ha-
poryBaHHS 00’€MiB BUpOOHHUIITBA 3epHA. OCHOBHHMH NUISIXaMH 301TbIICHHS
BUPOOHHUIITBA 3€pHA € MIJBUILIEHHS BPOXKAMHOCTI Ta 3HMXKEHHS BTpPAT Ha BCIX
foro eramax. OnHUM 13 3ac001B 301IbIIEHHS] BUPOOHUIITBA 3€pHA 1 MPOIYKTIB
Horo nepepoOKu € OKpalleHHsS TOBAPHUX, TEXHOJOTIUHUX Ta HACIHHEBUX MOTO
BiactuBocTeil. Ha cydacHoMy etami 30MpaHHs 36pHOBUX KYJIBTYP BaXXKO OTPH-
MaTH SIKICHE 3€pHO 4Yepe3 HAsBHICTh MAKpO- Ta MIKPOTPaBM, IO YTBOPIOIOTHCS
npu micis30upanbHid o0poOul ypokaro. MexaHiuHl MOLIKOKEHHS 3epHa Ma-
[IIMHAMU Ta 00JIaIHAaHHSIM HETaTHBHO BIUIMBAIOTH SIK HA HACIHHEBUW Martepial,
TakK 1 Ha MPOJOBOJIbYE 3epHO. [[OMTKOMKEHE 36pHO OLTBIIIOK MIPOIO TAAETHCS
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BIUIMBY XBOpPOOM, MIKpOOPTaHI3MIB Ta ILIKIJIHUKIB. TpaBMOBaHE HACiHHS A€
ocnabieHl mapoCTKH, 10 3HUXKYE MOJbOBY CXOXKICTh 1 B MOAAJIBIIOMY MPUTHI-
Yye piCT Ta PO3BUTOK POCIIHH.

Po3BuTOK TEXHIKM IS MiCAA30MpanbHOI 00pOOKH 3epHA HUHI OOTPYHTO-
BYETHCSI IHTECHCUBHUM 3POCTaHHSIM TEXHIYHOTO PiBHSI MAIllMH, arperaTiB Ta KOM-
IJIEKCIB. 3’ SIBJSIOTHCS MPUHLMIIOBO HOBI KOHCTPYKIIii, IIMPOKO BUKOPHUCTOBY-
I0ThCSI TPUCTOCYBAHHS JIO ICHYIOUOT'O TPAJAULIIMHOTO TPAHCIIOPTHOTO 00J1aJHAH-
Hsl. 3MEHILICHHS] TPaBMYBaHHs 3€pHa MPU TEXHOJIOTIYHOMY TPAaHCIIOPTYBaHHI —
aKTyaJlbHE 3aBJlaHHA CbOroJieHHA. [IpoBOAATHCS MOCHIIKEHHSI 3aJIEKHOCTI CTY-
MICHIO TPAaBMYBaHHS 3€pHA Ha PI3HUX CTaIsX MPU TpaHCHOpTyBaHHI [1, 2]. Are,
SK TIOKa3y€e MPaKTUKa, 3HWKEHHIO MEXaHIYHUX MOIIKOKEHb Y MPOMHUCIOBUX
YMOBax NPUAUIAIOTh HebaraTto yBaru. 31 3pOCTaHHSAM piBHA MeXaHi3alii Jyxke
HU3BKOIO 3aJMIIAEThCA €PEKTUBHICTh BUKOPHUCTAHHS HAsABHUX 3ac00iB, MIO
BIJIMBAIOThH Ha XapaKTep MOIIKOKEHHS 3epHa 1 HACIHHEBOT'O MaTrepiaity.

Tomy 3acTOoCyBaHHS HOBUX €JIE€MEHTIB 00JIaIHAHHS 1 TPABMOOIIAIHUX Te-
XHOJIOTIHM J103BOJIsIE MIJBUIIUTH B1JICOTOK MOBHOLIHHOTO HETPaBMOBAHOI'O Ha-
CIHHS IIPH MICJISI30MpalbHii 00poO1Ii 3epHa.

[IporonyeThcsi MoJiepHi3alliss KOHCTPYKII KIJTBKOX BY3JIIB THXOXIJIHOT
HODII.

1. MonepHizalisi HaTsKHOTO Ta IPUBIAHOrO OapabaHiB y BUIJISIL BU-
TOTOBJICHHSI TIOBEPXHI 3 HabopoM pebep V-moaidHoi popmu. Pebpa posrariio-
BaHl BEpXIBKaMU Ha IUIOIIMHI CUMETpii OapabaHa, NEPNEHAUKYISPHIA JO OcCl
oOepranHs OapabaHna. Takox pedpa crpsMoOBaHi 3a X0J0M 00epTaHHs1 OapadaHa
3 KpOKOM, II0 3a0e3mnedye iX B3a€MHE MEpPeKpUTTs. 30BHIIIHI KPOMKH pedep
YTBOPIOIOTH OOYKOMOA10HY MOBEPXHIO, 1110 MAKCUMAIIbHO KOHTAKTYE 3 TSATOBOIO
CTPIYKOIO.

2. MopepHizariss KOBIIa TUXOX1IHOI HOpii. Y ACAKUX THIIIB KOBIIIB
TUXOXIJTHUX HOPIM 3ajisiHa 3BOPOTHA CTOPOHA KOBIIA, SIKa BUKOHAHA y BHUTJISII
JIOTKA Ta Ma€ MpsiMi CTIHKHU. JlaHU# «JTOTOK» JT03BOJIsIE IPUMATH Ha cebe 3epHO
Ta HaIPaBJISATH WOT0 OE3MOCEePEeIHhO Y 30HYy BUBAHTAXKEHHA. BIUH1 CTIHKHM BCIX
KOBIIIIB TAaKOT'O THIy BUKOHYIOTHCS 13 MPSMUMH CTiHKamH. [IporoHyeThcsi Bu-
KOHAHHSI O1YHUX CTIHOK KOBIIIB 13 30UIBIIEHUMH O1YHUMH HANPSIMHUMH eJie-
MEHTaMH , IO PO3XOATHCS y MIPOTUIICIKHI CTOPOHH.

VY 3anpornoHoBaHOMY pillleHHI OOKOBI MOBEPXHI pedep mpu odepTaHHi Oa-
pabaHa y KOHTaKTi 3 TATOBOI CTPIYKOI YTBOPIOIOTH MOXWJII KaHAIM, MO SIKUX
HACIHHS, 10 MOTPANUI0 BcepeauHy OapabaHa, TpaBiTalllHHUMU CHJIAMU BUKU-
JAETHCS 10 O0UABI CTOPOHM OapabaHy. Y LeHTpaibHIN yacTuH1 OapabaHy BCTa-
HOBJICHUM OTIOPHHUMA AUCK, HAa SIKMM CIIUparoThes V-moaioHi pedpa. Taki 6apada-
HU BUKIIIOYAIOTh MOKJIMBICTh TPABMYBaHHS 3€pHA, a TAaKOXK 3a0€3MeUyIOTh PiB-
HOMIpHY 00€pPTOBY LIBHUIKICTH TSATOBOI CTPIUKH. Tak0X 3HMIKYETHCA MOMKEKO-
HeOe3neKa yepe3 3MEHIICHHSI MOYJIMBOCTI MPOCIN3aHHS CTPIUKU HA TJIaJKOMY
OapabaHi Ta HanumaHHS Ha OapabaHi 3epHa, 110 MPOCUITATIOCS Ta MOMAIO0 MIXK
OapabaHOM Ta CTPIUKOK. 3a paxyHOK 3MEHIIIEHHSI PO3YaBJICHHS 3epHa M1k Oa-

25



pabaHOM Ta CTPIYKOIO 301IBIIYETHCA TEPMIH eKciuTyartaiii camoi ctpiuku. Lle
0CO0JIMBO aKTyaJbHO MPH POOOTI 3 OMIMHUMH KYJIBTYPaMH.

MopepHizaliisi KOBIIa HOPil y BUIJISIAL, 1110 MPOMIOHYETHCS, JO3BOJISIE 3Me-
HIIUTHA PO3CUIIM 3€pHa BCepeAnHl KopoOda HOpil 32 paxyHOK JOJATKOBUX MOXHU-
aux HanpsMHUX. e Takoxx 3MeHIye TpaBMyBaHHs 36pHOBOTO MaTepiaiy, SKHii
HOJIA€THCS 3 HOPIi.
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YCTAHOBKA JJ11 EOFEKTUBHOI'O 3BHEBO/ITHEHHA
KYKYPY/I3U 3 3BACTOCYBAHHSAM EJIEKTPOMAT'HITHUX I
BIJIIEHTPOBUX BII/IUBIB

Kouyp 1.0., acniipant
Ooecvruii HayioHalbHUli mexHoao2iunuu ynisepcumem, m. Odeca

CBiTOBUI PUHOK 3€pHA CTUKAETHCS 3 BAKIMBUMH IIPOOJIEMaMu: 3pOCTalo-
YU TOMUT Yepe3 301TBIIICHHS HaCeNIeHHs, BIUIUB KJIIMAaTUYHUX 3MiH, 3pOCTaHHS
BUTpAT Ha €HEProHOCIi, 3a0py/IHEHHS CepeIoBUIlla Ta HEOOX1THICTh MOJIEpHi3a-
i iHppacTpykTypu [1]. Excriopt 3epHOBHX 3 YKpaiHu € KIFOYOBHUM, 3a0e3re-
YYIOUM BaJIFOTHI HAJIXOJKEHHS Ta MIATPUMYIOUM arpapHuil cexrop. OmHak ic-
HYIOTh BUKJIMKH, TaKl SIK 3aJIEXKHICTh Bl OJHOTO PUHKY Ta MOTpeda B IHO3EMHUX
IHBECTHINIAX [2].

3HEBOHEHHS 3€pHA Ta KyKYpY/I3H - 1€ BaXJIMBUU eTam y ix o0poOui Ta
30epiranHi. Bubip onTuManbHOro METOAY 3aJ€XHTh BiJ 0aratbox (axTopis,
TaKUX K OOCAT MPOAYKIIii, KIIMAaTUYHI YMOBH, HasBHICTh OOJaAHAHHS Ta 1HIII
TEeXHIYHI MOXJIUBOCTI. TpaulliifHi METOAN 3HEBOIHEHHS BKITIOUAIOTh:

[TpuponHe 3HEBOJHEHHS — MPOIEC BUMAPIOBAHHS BOJIOTU IiJ] BILTABOM
npUpOAHUX (PaKTOPIB, ajie MOBIILHUI Ta MOTaHO KOHTPOJIbOBAHUM.

CoHsiuHEe 3HEBOJHEHHS - CYIIIHHS 3 BUKOPUCTAHHSM COHSYHHX yCTAaHO-
BOK, aji¢ MalOTh 3JIKHICTH BiJI MOTOJHUX YMOB, HEOOXITHICTh BEJIMKUX TLIOII
[3].

Ocymiennss abcopOeHTaMu - BUKOPUCTAHHS MaTepialiiB, MO MOTJIMHAIOThH
BOJIOTY, HEJIOJIIKOM € JOPOTHii Ta 0OMEKEHUI B BAKOPUCTAHHI METO/I.

TepmiuHe 3HEBOJHEHHSI — HAWUMOIIMPEHIIIUNA METO[| 13 BUKOPUCTAaHHSAM

IaXTHUX CYIIapOK, ajie HEJOJIKOM € BHCOKI €HEproBUTPATH, €KOJOTIYHI MPo-
onemu [4].

26



Po3BuTKOM MIaXTHUX CymapoK € po3poOka xadempu mporieciB Ta 00mai-
HaHHS, KA Tepedayae BUKOPUCTaHHSA €(PEeKTUBHUX TEIIOBOJIIB, & CAME TEPMO-
CU(OHIB JJI1 KOHAYKTHBHOTO MiJITPiBY 3€PHOMPOAYKTIB. 3a0€3MeUyeThCsl €KO-
JoriyHa Oe3neka, 3MEHIIYEThCSI €HEPrOBUTPATH. AJle JOCI BUKOPUCTOBYETHCS
BUTPATHU Ha CIAJIIOBAHHS MMaJIMBa JJI1 CTBOPEHHS TEIUIOBOTO HOCIsS, B POJI AKOTO
€ moBiTps [5].

OnHuM 13 crioco0iB YIOCKOHAJICHHS TPOIOHYETHCS HayKOBa-TEXHIYHA T'i-
noTe3a KOMOIHOBAHOI CHCTEMH 3HEBOJHEHHS 3€pHa. 3HATH C TOBITPS 3ajayy
TEIJIOHOCIA, a 3IMIIUTH TUIbKU 3aBJIaHHs JU(Y31HHOTO CEPEeIOBUILA. SHUKECH-
HSl €HEPrOBUTPAT B 3HEBOJIHEHI 3€PHOBUX MPOYKTIB MOKIIUBO JOCATTH MPHU 1O
eTarHii opraHizalii mpouecis:

- Ha nepmomy ertarii — BAKOPUCTaHHS MIKPOXBUIIBOBHUX JIXKEPET €He-
prii, sIK1 JO3BOJIATH BOJIOTY 13 00’ €My TBEpAOi (pa3u JOCTaBUTH Ha ii MOBEPXHIO.

- Ha npyromMy etari — BUIIy4€HHs] TOBEPXHEBOI BOJIOTH MEXaHIYHUMHU
JISIMU, HAITPUKJIAJ]: 3aCTOCYBaHHS BIAIIEHTPOBAHUX CHJI.

Buxopucrtanss mo4eproBo JaHUX €TalliB MPUBUAC IO BHUIAJICHHS BOJOTH
C 3€pHa.

Ha ocHOBI rinoTes3u npouecy 3HEBOIHEHHS! CUPOBUHU 3 MOETAalTHUM BUKO-
PHUCTaHHSM 1 MIKPOXBWJIBOBHUX Ta BIAIICHTPOBUX IOJIB, OYJI0 PO3pOOJICHO Ta-
paMeTpuuHy Mojenb (puc. 1).

KimbKicTh BOTOTH
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Puc. 1 — [Tapamerpuuna moaenb

3 mapaMeTpu4yHOi MOJeNi Ciiaye, MO € TEeBHI BXIAHI MapameTpu, sKi
BITMBAIOTh HA BUXIJIHI TAPAMETPH SKOCTI €Talmy MiKpPOXBHJIBOBOT 0OpOOKH 1 me-
BHI BXIJIHI ITapaMeTpPH, K1 BILTUBAIOTH Ha €Tar 0OpOOKH BIAIICHTPOBUM IOJIEM.

Jlist erarmy oOpoOKM MIKPOXBHJIBOBOTO TOJIA € BaXKIMBUMHU MapameTpH, a
came noTykHIiCTh (Ny;) Ta KK/ (#7,;) MarueTpony, a Takox 4yac po0oTu (7) miei
JUISTHKA. 3MIHIOIOYH MapaMeTpu yacy abo MOTYX HOCTi, MU OyZIeMO MaTH pi3HUI
pe3ysbTar 0OpoOKH CUPOBUHM, a caMe Pi3HY KIJIbKICTh BUBEJICHOI BOJIOTM Ha
MOBEPXHIO CHPOBUHH.
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g eramy 0OpoOKH BIAIIEHTPOBUM IOJIEM € BOKJIMBUMU BXIJHUMH Hapa-
METpH, 1€ MapaMeTp CUPOBUHHU 3 KUIBKICTIO BOJIOTH, SIKUM YCHAJAKOBYETHCS BiJ
etary o0poOku B MXII. Ta ocHOBHUI mapameTp HEHTPU(YTH - 1€ MIBUAKICTH
o0epTiB Oapabany.
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PO3POBKA EHEPTOE®EKTHUBHOI ITHEKOBOI MIKPOXBIJIbO-
BOI CYIIAPKHA

Aab-Xaman .M., acnipaut, Bypao O.I'., 1.1.H., pod.
OoecbKuti HayioHanbHULL MexHoI02iuHul YHigepcumem, M. OQdeca

AxTyanbHicTb. CydacHi TeHaeHlll y chepl MeaUIMHY, (papMaKoJIorii Ta
Xap4yoBOi MPOMUCIIOBOCTI MIAKPECIIOIOTh BaKJIMBICTh BUKOPUCTAHHS HATypasb-
HUX JpKepen 010J10T14HO akTUBHUX peuoBUH (BAP), Takux sik momidenomnu, ¢pua-
BOHOI/IM, aHTUOKCUJAAHTH Ta IHILI MPUPOJIHI CHOJyKHU. Lli pedoBUHM MalOTh IIU-
POKHUI CHEKTP KOPUCHUX BIACTHUBOCTEW, 30KpeMa NMpOTU3analibHi, aHTUOAKTEpI-
aJbH1, TPOTUMYXJMHHI, 110 POOUTH iX IIHHUMU JJIsI pO3pOOKH HOBUX Mpernapa-
TiB 1 YHKIIOHATLHUX TPOIYKTIB [1].

ExcrparyBanns BAP e ckinagaum mporecoM, mo notpedye eheKTUBHUX
TEXHOJIOT1 JUIsl 30€peKEeHHS MAaKCUMalIbHOI aKTUBHOCTI Ta O010J0CTYIHOCTI
CIOJIYK. 3aCTOCYBaHHS MIKPOXBUIILOBOI €HEPTii IJIsi €KCTparyBaHHs CTa€ Jeai
OLTBIII MOMYJIAPHUM 3aBJSKH CBOIM YHCJIICHHHM TIepeBaram: MBHAKICTh MPOIIe-
Cy, 3HIW)KEHHS TTOTPeOM y PO3UMHHUKAX, IMIJIBUICHA CEEKTUBHICTh, Ta MIHIMI-
3arlisi BIUTMBY TEMIIEpaTypy Ha HeCTaOUTbHI crioiyku. L{eit MeTon qo3BosIsie 3Me-
HIIUTH BUTPATH €HEprii Ta yacy, niaBuilytoun Buxia BAP 3 pocnuHHOT cupoBu-
Hu [2].

HaykoBo-Texniuna rinore3a. HaykoBo-TexHiuHa rinmore3a JA0CIIKSHHS
0a3yeTbcs Ha HaykoBil ko kapeapi IIOEM OHTY.

«Teopis 1 TexHIKa MaKpO-MIKpPO Ta HAaHO-MACIITa0OHUX MPOLECIB MepeHe-
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CEHHsI B TEXHOJIOTTUHUX cucTeMax». B poOoTi BIpoBaKy€eThCs 1OCBIA Kadenpu
[TOEM 3a HanpsMKOM aJpecHOi JOCTaBKHU €HEPrii 0 €JIeMEHTIB CUPOBUHU. [H-
CTPYMEHTOM peaji3allii TEXHOJIOT1H € MIKPOXBUIILOBE HKEPEIO eHeprii.

BuxopucTtanas MiKpOXBHJIBOBOI €HEprii JJIsl eKCTparyBaHHs 010J0TI4HO-
aKTUBHUX PEYOBHUH JO3BOJIUTH 3HAYHO MIJBUIIUTH €(DEKTUBHICTH MPOIECY 3a
pPaxyHOK 1HTEHCHMBHOro BIUIMBY MX Ha marepian Ta pyWHYBaHHS KIITHHHUX
CTPYKTYp (3a paxyHOK O6apoaudy3sii), 1m0 301IbIIHUTE BUX1] [IJ0BUX (PITOXIMIY-
HUX PEUYOBUH, 3HU3UTH CHEPTrOBUTPATH Ta CKOPOTUTH YaC €KCTparyBaHHs MOpPIB-
HSIHO 3 TPAJAULIIHHUMHU METOJIAMHU.

OCHOBHI aCleKTH HAyKOBO-TEXHIYHOI TIIOTE3H:

- [lIBunke ekcTparyBaHHs — MIKPOXBHJIBOBA €HEPTisl MIPOHUKAE BCEPETUHY
MaTepiany, 0 MOXKe CIPUSITH OLTBIIT IHTEHCHBHOMY BUIIJICHHIO €KCTPAKTHBHUX
pPEYOBUH.

- PyliHyBaHHS KIIITHHHOI CTPYKTYpH - NpU 00 €MHOMY MIJBOAY €HEpPTii
KJIITUHHI BUHHMKAE mpouec 0apoaudysii, o pyHHYy€e KIITHHHY OOOJIOHKY CHPO-
BUHH 1 MOJIETIIY€E BUX1] O10JI0TTYHO-aKTUBHUX PEUYOBHUH.

- 3HIDKEHHS €HEePTOBUTPAT — 3aBISKH MPHUCKOPEHOMY IPOIECY MO>KHA
3MEHILIUTH CIIOKUBAHHS €HEPTii.

- CKOpOYeHHS Yacy eKCTpaKIlii — BUCOKa IHTEHCUBHICTh MIKPOXBUIBLOBOI
EHEPrii MOkKe CKOPOTUTHU Yac 0OpOOKH.

Meta pocaigxenHsi. Po3po0ieHHs] KOHCTPYKINli IITHEKOBOT MIKPOXBUIIBO-
BO1 CYyIIapKU Ta BU3HAYCHHS PalllOHATBLHUX PEXKUMIB 11 €KCILTyaTallii.

3arpyska
CHPOBHHH

3amHe
SECTPAareHTy
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Burpyzka
CHPOEHHH

1- 3asanmasicysanvnuii 6ynkep; 2- winek,; 3- macHempoHu, 4- mpyoa 3 padionpo3opozo ma-
mepiany; 5- pe3oHamopHa Kkamepa, 6- cucmema nooayi ekcmpazenmy, 7- niowmuntux, 8- ene-
KmpoogueyH,; 9- cucmema 3minu Kymy Haxuny ekcmpaxmopa, 10- nampyook onsa eusanma-
Jrcents cuposunu; 11- 0oozamop, 12- nampy6ox 0151 BUBAHMANCEHHS eKCIMPAKMY.

Pucl — [IpuHiunoBa cxema IIHEKOBOT MiKPOXBHJIILOBOT CYILIAPKH
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BUKOPUCTAHHS TEIIVIOBUX TPYB Y TIPOLUECAX CYIIIH-
HA 3BEPHOBHUX

Tapanenko €.10., actiipant, be3dax L.B., 1.17.H., 1o11eHT
OoecbKkuti HayioHaTbLHUL MexXHoI02IuHUl YHigepcumem, M. Odeca

[Ipouiecu CyuniHHS Ha MIANPUEMCTBAX € OJHUMH 3 HaWOLIbII €HEProeM-
HUX 1 CTAHOBJIATH A0 25% NIPOMHUCIOBOrO €HEPrOCHOKUBAHHS Yy PO3BHHEHUX
KpaiHax. TexHiKka CyIIIHHS pO3BHBajacs IUIIXOM HApOIIYyBaHHS MEPEBAXKHO
KOHBEKTHUBHHUX CYIIIApPOK, 10 OyJIO BUMPABIAHO 3a YaciB MOMIPHUX IIiIH Ha €HEp-
roHocii. OcHOBHI MpoOJieMy Mpu KOHBEKTUBHOMY cyiniHHI: Hu3bkuii KKJ]I Ta-
KUX CYIIapOK, pU3UK MOTPAIUISTHHS KaHIEPOreHIB Y MPOAYKT 4Yepe3 WOro KOH-
TaKT 13 TOMKOBUMU razaMu. J{oCiiKeHHs, TPUCBAYCH] TUTAHHSAM CYIIIHHS, 5K
HIKOJM aKkTyasibHi. PoOOTa y 1IbOMYy HanpsMKy MOKJIMKaHa 3HAXOJUTU IUISIXU
3MEHIIICHHS] €HeProBUTPAT, 3BEACHHS J0 MIHIMYMY BTpaT MPOAYKTY, a TaKOX
3HIDKEHHS HAaBaHTAKEHHS HAa HABKOJIMIITHE CEPEIOBUIIIE.

BukopucTaHHs CyIIMIBHUX anapariB Ha 0a31 TEIJIOBUX TPyO MOXKe JOIO0-
MOTTH HaOJIM3UTH MOCTaBJICHY METy. [HTepec BUYCHHX JI0 TETUIOBUX TPYO MOMIT-
HO 3pIC 3a OCTaHHI MiBTOpa AecaTWITTA [1]. 3pocTaHHsT MOMYJISIPHOCTI 1€l Te-
MaTHKU 3YMOBIICHO MEPEBAXXHO PO3BUTKOM MOPTATUBHOI KOMI'IOTEPHOI TEXHO-
70711 Ta MOTPeOu y i1 BUCOKOMPOAYKTUBHOMY OXOJIOI>KEHHI.

Posnogin crareii npo temnosi TpyOku [1] 3 pi3HHMX raiy3eil 3HaHb MOKa-
3y€, 10 TEMATHKa XapyOBUX TEXHOJOTIH MPaKTUYHO HE PO3TISHYTa. TakuM 4u-
HOM 00’ €M JOCHIAHUIIBKUX POOIT Y IbOMY HANPSIMKY YAMATIUH.

BapTo 3a3HaunTH, 1110 BUKOPUCTAHHS TEIUIOBUX TPYOOK Y Mpoliecax cy-
IITHHS 3€PHOBHUX OOMexeHe. MOXIIHBO, 11€ MOB'SA3aHO0 3 BEITUKOI0 MPOYyKTUBHI-
CTIO 3€pHOCYIIAPOK, KA BapitoeThes 31e01ubmoro Bix 12 1o 120 TOHH Ha roau-
HY.

Ha xadenpi I10 Ta EM Ha ocHoBi ineii mpodecopa bypao Omnera I'puro-
poBUYa PO3POOICHO KOHCTPYKINIO eHeproedeKTUuBHOI OapabaHHOI CyIIapKw,
BCEpEAMHI SAKOi PO3TAIIOBAHO KOHJIEHCATOP TepMoch(]oHa, a BUTIApHA JUISTHKA
po3TaiioBaHa 30BHi. KOHCTPYKIIiIO 3aXHUIIEHO MATEHTOM Ha KOPUCHY MOJICTIb.

Takoxx Ha ocHOBI 171ei bBypno Omnera ['puropoBuda po3po06ieHo 11e OJHY
OapabaHHy CyIIapKy, BIAMIHHICTb SIKOi BiJl IOMIEPEAHBOI MOJISATAE Y TOMY, 11O ii
OapabaH BUKOHAHWMM y BUIIISAL KUIBLEBOTO TepMocu(poHy. KoHCTpyKILIiIO 3axu-
IIEHO TTATEHTOM Ha KOPUCHY MOJIENb.
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B pamxkax nporpamu nepxki3amoBieHHs Ha kadeapi [10 ta EM po3pobiie-
HO cymapky Ha 6a3i TepmocudoHiB [2]. OCHOBHUM €JIEMEHTOM KOHCTPYKIIii €
IApOBUN MIJIrpiBay. 3€pHO, AKE PYXA€ThCS WIUIBHUM TpaBITAllIiHUM IIapOM,
MIJIrPIBAE€THCS Y MIAPOBOMY TEPMOCU(DOHHOMY MiAirpiBadi, MicJsl 4OTo MOTpan-
JIsi€ B CYyIIWJIBHY KaMepy, A€ MPOAYBAEThCS MOBITPSM.

Benetbcst poboTa 3 yaocKoHaJICHHS AaHOI KOHCTPYKIi. [nes moomparrto-
BaHHS MOJIATAE y TOMY, [0 BUMAPHUK IIAPOBOTO MiJIrpiBada po3MimieHo 0e3mo-
CepeIHhO BCEPEAMHI TETJIOTEHEPATOpa 1 BUKOHAHO Y BUTJISI/II 3aMKHEHOTO BUIIa-
PHHUKOBO-KOHACHCALIIHOTO MOTYJISI.

Xoua TeMaThKa BUKOPUCTAHHS TEIUIOBUX TPYO y Mpolecax CyIIiHHS 3ep-
HOBHX 3HAaXOIHUTHCS y CTa/ll pAaHHHOTO PO3BUTKY, OUEBHUIHO, 110 MOAIOHI KOHC-
TPYKILIi CyIIapoK 3/1aTHI B3STH y4acTh y HEMUHYYOMY Nepeo0IaHaHHIO YKpai-
HCBKHUX arpapHUX MiMPUEMCTB. Y 3B’SI3KY 3 MMOCTIHHUM 3POCTAHHSM HACEJICHHS
Ta 3pOCTAIOYHMM IMOMTUTOM Ha €HEPriio Ta MPOAYKTH XapyyBaHHS, €KOJOTTYHUMHU
npoOsemMaMu, YAOCKOHAJIEHHS Ta PO3poOKa KOHCTPYKIIii cymapok Ha 6a31 TT €
aKTyaJIbHUM HayKOBUM 3aBJaHHSM. [Ipo akTyalbHICTh TEMAaTHKW TaKOX CBIJI-
YUTh KUIBKICTh MyOikailiii B Scopus Ta WoS, ane B Xxap4oBiii ranay3i MUTaHHA
MIPAKTUYHO HE BUCBITIICHO.

[Toganpin nOCHiPKEHHS 3MOXYTh TOYHIIIE BIJAMOBICTH Yy SIKiM Mipi 1€
BJIaCThCSl 3pOOUTH.
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EKCTPAI'YBAHHA O.JII:I: 3 MAKYXH COHAIIHUKA B YMO-
BAX AIPECHOI JOCTABKH EHEPI'1I

3anopoxeus . O., acnipant
Ooecvbkuti HayioHanvbHUl mexnonociunull ynieepcumem m.Ooeca

VYkpaiHa € olHUM 3 NPOBITHUX BUPOOHHUKIB Ta €KCIIOPTEPIB COHALIHUKO-
BO1 o1ii y cBiTOBOMY MaciuTabi. Ilicis apyroro npecyBaHHs y BIIX0JaX OJiHHO-
ro BUPOOHMIITBA — MAKYCl 3AJIMIIAETHCS OIM3BbKO 6 % 011, IKy MOKHA J0JIaTKO-
BO Bwiyuntd [1]. CydacHi BUMOTH JIO €KOJIOTIYHOT Oe3leKh BUPOOHHUIITBA Ta
rOTOBOT MPOJIYKIIIi TPUBEPTAIOTH YBary 10 €TaHOIy B AKOCTI €KCTpareHTa, OCKi-
JbKU HOro, Ha BIIMIHY BiJl T€KCaHy Ta €KCTpaKUIMHUX OCH3WHIB, OJEPKYIOTh
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OpOMIHHAM BiJHOBIIOBAHOI CUPOBHHH. BapTo 3a3HaunTH, 1110 PO3YMHHICTH Ol
B €TaHOJ1 0OMEXKeHa, ajie MPU BUKOPHCTAHHI €TAaHOIY KOHIICHTPAIIE€0 OIM3BKO
95 % omis yTBOprOE emyibcii [2]. TakuM 4MHOM eMyJIbIyBaHHSM OJii MOKHA
MOSICHUTH BUCOKUH BUX1JI OJII TIPU €KCTparyBaHHI1 €TaHOJIOM.

Ha xadenpi nporueciB, o0jagHaHHs Ta €eHEPreTUYHOTO MEHEKMEHTY PO-
3p00JIeHO 1 YCHIITHO BUMPOOYBAHO €KCTpaKiliiiHe 001aIHaHHS Ha OCHOBI TEXHO-
JIOT1HA aJpecHOi JOCTABKU €HEPrii A0 MIKpO- Ta HAHOCTPYKTYpP 3a JIOIOMOTOIO
MIKpOXBHJILOBUX TEXHOJIOTIM. BcTaHOBIEHO, MO Al MIKPOXBUJIb BHUKIHMKAE
sBute 0apoaudysii. bapoaudy3iiiHuii TOTIK MEXaHIYHO 1HIIIIOE BUKU]] €KCTpa-
KTUBHUX PEYOBUH, TaKe SIBUIE OTpUMaJIO Ha3By mexaHoaudysis. Came yTBO-
PEHHS Ta BUKU] B €KCTPAreHT APIOHUX Kpareib eKCTPAaKTUBHOI PEYOBUHU 1MO-
BIpHO 1HTEHCH(]IKYye YTBOPEHHS e€MYJbCii OJii, TOOTO OJisi B €KCTPaKTI 3HAXO-
JTUTBCS SIK Y BUTIIAIL po3unHy (Audy3iiiHa CKIIa0Ba), TaK 1y BUIJISAl JUCIIEpC-
HOI cUCTeMHU (T1IpOMEXaHIuyHa CKJIaJ0Ba).

[TopiBHIOBaJIM BUX1J OJii IPU €KCTparyBaHHI B YMOBAX aJpPECHOI JIOCTaB-
KM €Heprii, Ta IpHu TPaAULIiHOMY HarpiBaHHl. Buxix omi y MIKpOXBUILOBOMY
€KCTPAKTOPl 32 OJHAKOBUX MUTOMHUX €HEPrOBUTPAT BUSBUBCA OUIBIIMM IPHUO-
mu3HO y 1,5 pa3u OIbIIMM B IOPIBHSIHHI 3 TPAJAMIIIHHUM T1JBEICHHSIM €HEprii.

Takox BUBYABCSI BIUIMB ITMUTOMOTO IiJIBEACHHS eHeprii. HalOiumpmmii Bu-
X171 OJ1ii CrocTepiraBcs 3a HAMMEHIINX MUTOMUX €HeproBUTpaT. B sikocTi mosic-
HEHHSI MOKHA 3pOOUTH MPUIYLIEHHS, 1110 32 MEHILOTO €HEProMiIBEICHHS CUPO-
BMHA 3a3HaBaJjla MEHILIOTO TEPMIYHOIO MOIIKOKEHHS.

TakuM YMHOM, MOKHA 3pOOUTH BUCHOBOK, 10 3aIy4eHHs MeXaHOoAu(Py3ii
MO3UTUBHO BIJIMBAE HA MPOIEC U EKCTPAryBaHHs Ta eMYJIbI'YBaHHS OJIii €TaHO-
JIOM, 1O JT03BOJIsI€ 30UIBIIUTH BUX1J MPOAYKTY PH 3MEHIIEHH] BUTPAT €HEPTIi.
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CEKIIIS I1T: MOJEJIOBAHHS EHEPIOTEXHOJIOI'TH

ANALYSIS OF THE STABILITY OF ENERGY SYSTEMS USING THE
LYAPUNOV STABILITY THEORY

Doroshenko D., student of the 4th year, Faculty of Mechanics and Mathematics
Oles Honchar Dnipro National University, m. Dnipro

Energy systems are some complex dynamic structures consisting of many
interdependent components. Their stable operation is critical to ensure
uninterrupted energy supply. The occurrence of external and internal influences
can disrupt the stability of such systems, which can lead to a loss of energy or
stop the operation of the equipment. To analyze the stability of these systems,
the Lyapunov stability theory is used, which allows to estimate the stability of
the equilibrium state of the system based on the analysis of its dynamics and
behavior.

The essence of the Lyapunov method is to investigate the energy system
for stability by introducing a special function - Lyapunov. This function has the
property of decreasing in the process of movement of the system to the equilib-
rium state. If such a function can be constructed for the system, and its time de-
rivative is negative at all points except the equilibrium one, then the system is
Lyapunov stable.

The general form of the Lyapunov function for a nonlinear system looks
like this: B(x) = V V(%) - f(x), where:

V(x) is a Lyapunov function that depends on the state of the system,

f(x) is a vector function describing the dynamics of the system.

If B(x) < 0 at all points except the equilibrium point, this system is as-
ymptotically stable.

Example: Consider an example of stability analysis for a simplified model
of an electrical system consisting of a generator and a load. The dynamics of the

system can be described by the equations of motion:
% =w, ‘2—‘2’ = —ksin(0) — dw, where:
0 is the generator rotor angle,
w - angular velocity,
k - proportionality factor,
d is the decoefficient.

The Lyapunov function for this system can take the form:
1
V(e,w) = sz + k(1 — cos(8))
Let's calculate her day off in time:
B= wc;—vtv + ksin(0) % = w(—ksin(0) — dw) + ksin(6) w
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Simplifying: B = —dw?.

Ago B(x) < 0, the system is stable according to Lyapunov, i.e., the oscil-
lations of the generator decay over time, and the system returns to the equilibri-
um state

The theory of Lyapunov stability is quite a powerful tool for the analysis
of dynamic energy systems. This theory allows us to estimate whether the
system will be stable under certain conditions, or even know unstable
oscillations. Applying this approach is particularly useful in complex power
networks to ensure their uninterrupted operation and protection against failures.
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OPTIMIZING THE DISTRIBUTION OF ENERGY IN ALTERNATIVE
SOURCES

Doroshenko D., student of the 4th year, Faculty of Mechanics and Mathematics
Oles Honchar Dnipro National University, m. Dnipro

The growing use of alternative energy sources, such as solar and wind
energy, poses the task of efficient distribution of generated energy to energy
systems. Since such a source is often unstable due to natural factors,
optimization of energy distribution becomes a tool to ensure reliable energy
supply, minimize costs and improve overall system efficiency.

Optimizing production energy distribution using mathematical methods,
which allows finding the most efficient way to transfer energy between
consumers and storage systems. The main goal is to maximize the use of
available resources with minimal losses. Factors such as current energy
production, consumer demand, battery availability and storage capacity are
taken into account during optimization.

The optimization problem can be described in terms of a function that
minimizes energy losses or costs: )i~ x;b;.

Subject to restrictions: }I; a;x; = b;, Vj.

Example: Consider a solar power plant that supplies energy to several
consumers and a storage system. Generation depends on the amount of solar ra-
diation during the day. The optimal allocation problem can be formulated as a
linear programming problem. For example, we have three sources of generation
(solar panels) and two consumers, as well as a battery for energy storage. The
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optimization model can look like this: byx; + b,x, + b3;x5, sSubject to re-
strictions:
x1 + x, = P; (energy for the consumer 1)
x, + x3 = P, (energy for the consumer 2),
where P;, P, — energy needs of consumers.
Optimizing the software's ability to determine how much energy will be
sent to each consumer and stored to minimize energy loss or costs.
Conclusion. Optimizing energy distribution in alternative energy systems
IS key to ensuring a stable and cost-effective supply. The use of mathematical
models allows not only to effectively manage resources, but also to reduce the
impact of unstable generation from renewable sources, which improves the
overall efficiency of energy systems.
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IMPROVING COLD CHAIN PERFORMANCE THROUGH IOT: REAL-
TIME TEMPERATURE AND HUMIDITY CONTROL FOR PERISH-
ABLE GOODS TRANSPORT

Volodymyr Shemiakin, PhD student, Olga Yakovleva, Associate Professor
Odesa National University of Technology, Odesa

The global demand for high-quality perishable goods, such as fruits,
vegetables, and pharmaceuticals, has driven the need for highly efficient Cold
Chain logistics. Maintaining optimal environmental conditions throughout the
transportation process is crucial to ensuring the freshness and safety of these
sensitive products.

To address these challenges, the integration of the Internet of Things (IoT)
into Cold Chain systems has become a transformative solution. 10T technologies
enable real-time monitoring and control of environmental conditions inside
refrigerated trucks, allowing for automated adjustments to maintain optimal
conditions even in the face of changing external factors. By utilizing a network
of sensors, GPS tracking, and data analytics, loT-based systems provide
dynamic and predictive management of temperature and humidity levels. This
study focuses on the implementation of an loT-driven control system in a 30-ton
refrigerated truck transporting grapes along the Odesa-Kyiv highway in July.
The system continuously monitored inside temperature and humidity, outside
temperature, and truck location, adjusting the cooling system to account for door
openings at key checkpoints (e.g., Odesa, Uman, Bila Tserkva, and Kyiv). The
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goal of this research was to evaluate how loT technologies enhance Cold Chain
efficiency by stabilizing environmental conditions, minimizing temperature
excursions, and ultimately improving product preservation.

The transportation of perishable goods under controlled temperature
conditions is governed by strict regulations to ensure product safety and quality.
ATP (Agreement on the International Carriage of Perishable Foodstuffs [1]) sets
standards for the use of refrigerated vehicles and containers, requiring specific
temperature ranges based on the product type. Continuous temperature
monitoring and control throughout the journey is mandatory, using tools like
thermometers and loT-based systems to ensure compliance and prevent
spoilage. Additionally, the HACCP (Hazard Analysis Critical Control Point
[2,3]) Plan is required for all establishments handling perishable goods, focusing
on identifying and controlling potential hazards. Together, these regulations
ensure food safety, maintain product integrity, and provide traceability across
the cold chain.

The loT-controlled inside temperature for the refrigerated truck
transporting grapes, as a function of outside temperature and distance, can be
described mathematically using a combination of base cooling dynamics,
external temperature influence, and door-opening events.

Base temperature control is presented by:

d
Tbase(d)::g_klxﬁ (1)

Where: T,,..(d) - the base internal temperature set by the cooling system,

with gradual efficiency reduction as the truck moves further from the starting
point; k, - is the small constant representing cooling efficiency loss over

distance.
Outside temperature impact is shown with:
Toutside_impact (Toutside (d )) - k2 (Toutside (d ) - 30) (2)
Where: k,- a coefficient representing how much the outside temperature
affects the internal temperature; T (d) - the varying external temperature

outside
along the route.
Door Opening Temperature Spike using Gaussian function is shown with:

Tspike (d ) - Z AXx eXp£_%] (3)

di € Devenls

Where A — the magnitude of the temperature spike due to a door opening;
o - controls how quickly the spike dissipates after the door closes; d. - the

distances where door-opening events occur (e.g. Odesa, Uman, Bila Cerkva,
Kyiv)
Inside temperature can be modelled with:
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Tinside (Toutside,d ) = Tbase (d) + Toutside_impact (Toutside (d )) + Tspike (d ) (4)
Where: T,

wae (d) - the cooling system’s baseline temperature control,
which is gradualy affected by distance; T, impact (Tousice (d)) - the influence of
external temperatures, increasing or decreasing the internal temperature based
on the difference from a standard reference (30°C); T, (d) - the spikes caused

by door opening at key locations, which temporarily raise the internal
temperature, with impact diminishing over time

26
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Fig.1 - loT-Controlled Inside Temperature for Refrigerated Track (grapes transport)
Dependence on Outside Temperature and Distance

The Fig.1 incorporates the exact door opening events at Odesa, Uman
(270 km), Bila Tserkva (399 km), and Kyiv (483 km). This reflects the precise
impact of these events on the internal temperature of the refrigerated truck,
accounting for real-time monitoring and control via the IoT system. The loT
system used to control temperature and humidity in the refrigerated truck
transporting grapes works by continuously monitoring environmental conditions
(both inside and outside the truck) and adjusting the cooling and ventilation
systems in real-time to maintain optimal conditions for the cargo. The IoT
Temperature and Humidity Control include: real-time monitoring of internal and
external temperatures, with automatic cooling adjustments to handle external
heat and door-opening events; active control to maintain 95% humidity, using
humidifiers or dehumidifiers depending on internal conditions and external
influences; predictive algorithms that respond to forecasted changes in
temperature and humidity, ensuring stable conditions for grape transport. The
0T system dynamically responds to environmental changes and optimizes the
conditions inside the truck to maintain quality control for sensitive cargo like
grapes.
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The integration of an loT-controlled environment within the refrigerated
truck improves Cold Chain efficiency by: reducing temperature fluctuations and
product losses; enhancing real-time monitoring, traceability, and compliance;
optimizing energy usage, routes, and logistics; minimizing disruptions and
delays. These improvements lead to better product quality, longer shelf life,
reduced waste, and greater profitability for stakeholders across the cold chain.
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Al-OPTIMIZED HVAC IMPROVING ENERGY EFFICIENCY AND
PERFORMANCE IN COMMERCIAL BUILDINGS

Volodymyr Kushnir, PhD student, Olga Yakovleva, Associate Professor Odesa
National University of Technology, Odesa

The rapid advancements in Artificial Intelligence (Al) have opened new
avenues for optimizing building operations, particularly in the realm of Heating,
Ventilation, and Air Conditioning (HVAC) systems. With commercial buildings
accounting for a significant portion of global energy consumption, improving
the energy efficiency of HVAC systems has become an essential target for
reducing operational costs and minimizing environmental impact. Traditional
HVAC systems, while effective, often lack the adaptability and intelligence to
respond to dynamic changes in building occupancy, weather conditions, and
equipment performance in real-time. This results in inefficiencies such as energy
overuse, higher maintenance costs, and inconsistent occupant comfort.

To reveal the impact of Al — driven HVAC systems on operational
efficiency, energy usage, and predictive maintenance in a 2000 square meter
administrative building in Odesa, Ukraine, over a one-year period. The system's
performance is measured against international standards for human comfort in
office spaces.

Building Specifications: Location: Odesa, Ukraine; Building Type:
Administrative Office; Area: 2000 square meters; Occupancy: 100-150
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employees.

HVAC System Configuration: Centralized HVAC system with individual
zone control (VAV — Variable Air Volume); Al integration for predictive
maintenance and energy management.

Time Frame: 12 months

International Comfort Standards: ASHRAE Standard 55: Thermal
Environmental Conditions for Human Occupancy; ISO 7730: Ergonomics of the
Thermal Environment; EN 15251: Indoor Environmental Input Parameters for
Design.

Assume the total annual energy consumption of the HVAC system for a
2000 m? administrative building is 200,000 kWh/year, as calculated earlier.

The energy consumption is divided between heating, cooling, and
ventilation in Tab.1.

Table 1. Data
Heating (H) -> 35% of Cooling (C)-> 40% of Ventilation (V)-> 25% of
total energy total energy total energy
H, i = 70.000kWh year | C, ., =80.000 kWh year | V, ... =50.000 kWh year

Al optimization impact can be provided with following. Al can reduce
energy usage in each category based on better controls, predictive analytics, and
real-time adjustments. Al reduces unnecessary heating by optimizing heating
schedules, adjusting heating based on occupancy, and factoring in weather data.

Suppose Al achieves a 10% reduction in heating energy: H, .. =7.000

kWh year, H, ., =63.000 kWh year. Al adjusts cooling by using occupancy

sensors, dynamic temperature controls, and integrating real-time weather data.
Al is often more efficient in cooling due to the high energy consumption in this
area. Cooling savings can be increased to 25%: C =20.000 kWh vyear,

C. ., =60.000 kWh year.

Al optimizes airflow based on real-time air quality and occupancy,
reducing the need for excessive ventilation during unoccupied hours. Assume a

savings

final

15% reduction in ventilation energy: V... =7.500 kWh year, Vg, =42.500
kWh year.
Now, sum the total energy savings across all components:
TOtalsaVingS = Hsavings + Csavings. +Vsavings (l)

TotalSavings =34.500 kWh year. Finally, calculate the total percentage

of energy savings by dividing the total energy savings by the original energy
consumption equal 17.25%.

These savings result from better control over system operations, dynamic
adjustment of setpoints, real-time monitoring, and proactive maintenance.

The Al optimization for HVAC system shows significant reductions,
especially in cooling and ventilation, leading to overall energy savings in Fig.1.
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Fig.1 — Comparison of Baseline and Al-Optimized Energy Consumption

Al's predictive maintenance features reduced unscheduled downtime by
25%, lowering maintenance costs by 12%, or $1,200/year. This proactive
approach not only extends the life of the HVAC system but also improves
reliability, minimizing interruptions in building operations. The Al system
ensured compliance with international human comfort standards, such as
ASHRAE Standard 55 and 1SO 7730, by maintaining optimal indoor conditions
(temperature: 22-24°C, humidity: 40-60%, CO, levels below 1000 ppm). This
contributes to enhanced occupant comfort and productivity in the workplace. By
reducing energy consumption, the Al-optimized HVAC system also contributed
to a lower carbon footprint. Assuming the local energy grid has a CO, intensity
of 0.4 kg/kWh, the reduction in energy consumption results in an approximate
14,400 kg/year reduction in CO, emissions, aligning with global sustainability
goals.

The Al-driven optimization of the HVAC system could achieve an 18%
energy reduction by optimizing heating (10% savings), cooling (25% savings),
and ventilation (15% savings), leading to a total energy savings of 36,000
kWh/year, as estimated earlier.

Results from LCCA. The integration of Al into the HVAC system not only
results in significant cost savings of approximately $90,400 over 20 years but
also delivers substantial environmental benefits, reducing CO, emissions by
288 metric tons. This dual benefit of economic and environmental savings
makes Al-driven HVAC optimization a viable solution for sustainable building
operations, particularly in commercial settings. The calculation of LCCA system
environmental impact draws upon globally recognized standards such as 1SO
14040 for lifecycle assessment, 1SO 15686-5 for lifecycle costing, and
ASHRAE standards for energy efficiency and human comfort. In addition, IPCC
guidelines and EPA calculators are used for accurate greenhouse gas emissions
calculations. These standards ensure that both the economic and environmental
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aspects of the HVAC system are comprehensively evaluated, providing a robust
foundation for optimizing HVAC systems with Al-driven solutions.

Recommendations for Future Work: scalability, Al and loT Integration,
Long-Term Studies. The approach demonstrated in this study could be scaled for
larger buildings or campuses, further amplifying energy savings. Enhanced Al
algorithms, combined with the Internet of Things (loT) for real-time data
collection, could enable even greater efficiency improvements in HVAC
systems. A longitudinal study could provide deeper insights into the long-term
impacts of Al on system performance, maintenance needs, and energy usage
trends.

This study demonstrates that Al-driven optimization offers a promising
solution for achieving significant energy efficiency improvements in HVAC
systems, reducing operational costs, and improving occupant comfort, all while
supporting sustainability goals. These results should encourage further adoption
of Al technologies in building management systems across various sectors.
Through the application of internationally recognized ASHRAE and ISO
standards, and the use of Life Cycle Cost Analysis (LCCA), this research
quantifies the economic and environmental benefits achieved through Al-
optimized HVAC solutions.
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CEKLIA 1IV: TPUBYHA MOJOAUX HAYKOBIIB

SMART GRIDS: POWER TRANSMISSION AND DISTRIBUTION

Yefremov I., student
Odesa National University of Technology, Odesa

Smart grids are modernized power grids that use digital technologies to
automatically monitor and manage energy flows between producers and
consumers. The implementation of such networks is aimed at increasing the
efficiency of energy transmission and distribution, reducing losses and
optimizing the use of resources. They also contribute to increasing the resilience
of the power system to external and internal factors, such as failures and
accidents. Main components of smart grids include sensors, smart meters,
monitoring systems, information systems for data processing and decision-
making, as well as two-way communication between producers and consumers.

Traditional power transmission systems involve a one-way flow of energy
from large generating stations to consumers through a multi-stage distribution
system. In contrast, smart grids provide two-way transmission of electricity with
the ability to connect distributed generation sources such as solar panels or wind
turbines. Intelligent control systems allow energy to be distributed in real time,
preventing overloads and accidents. They also use energy storage systems, such
as battery storage, to smooth out peak loads.

The expanded adoption of smart grid technologies is significantly
changing not only the way electricity is consumed, but also generated. In
particular, Flexible AC Transmission System (FACTS) technologies provide the
ability to reduce transmission losses, which is critical over long distances. The
use of these technologies allows you to increase the throughput of the system
and the stability of energy transmission. Such systems are actively used in
countries with large territories, such as China, where stable energy transmission
over long distances is important.

Another key technology is distribution automation (DA), which allows
real-time detection and correction of faults in networks, minimizing outage
times. This technology plays an important role in ensuring the reliability of the
network, in particular during peak loads or emergency situations. According to
reports from the U.S. Department of Energy, the application of DA reduces
companies' operating costs by 15%, which is a significant saving.

Core smart grid technologies include advanced metering infrastructure
(AMI), which enables remote meter readings, providing energy companies with
the ability to respond quickly to changes in electricity consumption and
emergencies. The Distribution Automation (DA) system automatically detects
faults and rectifies them quickly, reducing downtime and downtime costs. The
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integration of renewable energy sources and the strengthening of cybersecurity
are key aspects of the further development of smart grids.

Core smart grid technologies include advanced metering infrastructure
(AMI), which enables remote meter readings, providing energy companies with
the ability to respond quickly to changes in electricity consumption and
emergencies. The Distribution Automation (DA) system automatically detects
faults and rectifies them quickly, reducing downtime and downtime costs. The
integration of renewable energy sources and the strengthening of cybersecurity
are key aspects of the further development of smart grids.

Further development of smart grids will largely depend on the
introduction of artificial intelligence and machine learning technologies. By
processing large amounts of data to predict faults and optimize system
performance, energy companies will be able to reduce operational risks and
improve the overall efficiency of their networks. An additional key aspect will
be the development of microgrids that will help manage local energy resources
more efficiently, making power systems more flexible and resilient to external
threats.

An important aspect of smart grids is their positive impact on the
environment. By optimizing the use of renewable energy sources such as solar
and wind energy, it is possible to significantly reduce CO, emissions. Dynamic
pricing, which encourages consumers to use electricity during periods of low
demand, also helps to reduce the load on networks and further reduce emissions.
In addition, energy storage systems, in particular storage batteries, play an
important role in improving the resilience of power systems by allowing excess
energy to be stored and used during peak periods.

The experience of implementing smart grids in countries such as the US,
EU, and China demonstrates significant economic benefits. In the United States,
thanks to government support, the share of renewable energy sources in the
country's total energy balance has increased. The European Union is focusing on
creating uniform standards for smart grids, which contributes to their faster and
more unified implementation throughout the region. China is actively investing
in infrastructure development, including the integration of renewable energy
sources such as solar and wind energy.

Conclusion. The development of smart grids will fundamentally change
the energy industry, increasing its efficiency, reliability and resistance to possi-
ble failures. Despite some challenges associated with the implementation of the-
se technologies, the long-term benefits will be significant in both economic and
environmental aspects.
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With global energy demands and environmental concerns on the rise, en-
ergy technology modeling has become a cornerstone in the planning, optimiza-
tion, and implementation of sustainable energy systems. Effective modeling al-
lows for a comprehensive analysis of energy technologies, enabling stakeholders
to evaluate economic feasibility, environmental impact, and efficiency in both
current and future scenarios. This approach is vital for optimizing energy use,
transitioning to renewable sources, and meeting international climate goals. By
simulating different energy systems and scenarios, researchers and policymakers
can better understand the implications of various energy choices on a local, na-
tional, and global scale.

Relevance of Energy Technology Modeling The necessity of energy
technology modeling stems from the complexity of modern energy systems,
which require balancing economic growth, energy security, and environmental
sustainability. According to the International Energy Agency (IEA), the integra-
tion of renewable energy sources, energy storage, and grid management systems
calls for sophisticated modeling to ensure stability and efficiency. Modeling
supports the development of renewable energy projects, optimizes existing ener-
gy infrastructure, and reduces reliance on fossil fuels. Additionally, in the con-
text of climate change, models provide valuable insights into carbon emission
trajectories, which are essential for achieving targets set by the Paris Agreement.

Core Types of Energy Technology Modeling Renewable Energy Sys-
tem Modeling Renewable energy modeling focuses on systems utilizing solar,
wind, hydro, biomass, and geothermal sources. Modeling these technologies
helps forecast energy generation capacity, assess investment requirements, and
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evaluate environmental impacts. Solar and wind energy modeling, for instance,
incorporates meteorological data to predict generation potential under different
conditions. By simulating output based on location-specific weather data, mod-
els help optimize site selection and inform grid integration strategies. Models for
hybrid systems, combining different renewable sources, offer insights into how
various technologies can complement each other, enhancing reliability and re-
ducing intermittency issues.

Energy Storage and Grid Management Modeling energy storage is es-
sential for renewable integration and grid stability, as it addresses the intermit-
tent nature of renewable sources. Models assess the capacity, efficiency, and
cost of storage solutions such as batteries, pumped hydro, and compressed air
storage. Grid modeling includes demand-response strategies, load forecasting,
and distributed generation management. Advanced models simulate how grid
components interact, allowing for the design of flexible grids capable of han-
dling renewable variability and peak load demands. Grid management models
support “smart grid” concepts, integrating real-time data from Internet of Things
(1oT) devices, sensors, and smart meters, thus improving overall energy effi-
ciency and reliability. Energy Efficiency and Demand-Side Management De-
mand-side modeling focuses on optimizing energy use within buildings, indus-
tries, and transportation. This type of modeling enables precise energy savings
predictions by simulating how different energy-saving measures affect overall
consumption. Building energy models, for example, analyze insulation, lighting,
and HVAC system efficiencies, while industry models can simulate energy us-
age across manufacturing processes. These models are instrumental in designing
demand-response programs, helping utilities and policymakers encourage ener-
gy-saving behavior during peak times to reduce strain on the grid. Integrated
Energy Systems and Hybrid Models Integrated models examine how different
energy systems interact within a larger network. This includes power, heating,
cooling, and transportation sectors. Hybrid models incorporate renewable energy
sources, storage, and conventional energy sources, analyzing how best to com-
bine them for optimal performance. These models assess the impact of integrat-
ing renewables on energy security, cost, and emissions. Integrated models are
crucial for developing “net-zero” strategies that balance carbon emissions from
various sources with sequestration or offset mechanisms. Benefits of Energy
Technology Modeling.

Informed Decision-Making Modeling enables stakeholders to assess the
feasibility and efficiency of different technologies and policies, allowing for da-
ta-driven decisions that reduce risk and uncertainty. By simulating various sce-
narios, decision-makers can optimize investments, predict system performance,
and avoid costly errors.

Cost Reduction and Economic Optimization Effective modeling helps
reduce costs by identifying the most efficient technologies and configurations
for specific needs. For instance, models can identify the optimal mix of renewa-
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ble energy sources and storage to minimize operational costs and maintenance.
Environmental and Social Impact Assessment Modeling allows for the evalua-
tion of environmental impacts, including carbon emissions and land use. Social
Impact modeling assesses how energy projects affect communities, particularly
in terms of job creation and energy access. Risk Management and Resilience By
simulating extreme weather events, fuel price fluctuations, and demand shifts,
models can help design resilient energy systems capable of withstanding various
disruptions. This is crucial for ensuring energy security in a changing climate
and fluctuating global economy. Challenges and Limitations in Energy Technol-
ogy Modeling.

Complexity and Data Requirements Comprehensive modeling requires
large amounts of accurate data, including real-time meteorological data, histori-
cal consumption patterns, and detailed technical parameters for energy technol-
ogies. The availability and quality of data are often limited, particularly in de-
veloping regions. Computational Demand Advanced models, such as those for
integrated systems, require significant computational power, which can limit
accessibility. Additionally, complex models may need specialized software and
expertise, creating barriers for smaller organizations. Uncertainty in Long-Term
Predictions Models depend on assumptions about future technological advance-
ments, policy changes, and climate conditions, all of which are subject to uncer-
tainty. Long-term predictions, particularly regarding renewable energy potential
and demand shifts, may vary widely from reality. Modeling for Policy and Reg-
ulatory Constraints Regulatory frameworks vary greatly between regions, and
models must be adapted to these local policies. Changes in policy, subsidies, and
market structures can render models inaccurate if they are not continually updat-
ed. Opportunities and Future Directions Energy technology modeling is continu-
ally evolving, with emerging trends that could further enhance its impact on en-
ergy systems:

Machine Learning and Al in Modeling Machine learning (ML) algo-
rithms enhance prediction accuracy by analyzing vast amounts of historical and
real-time data. ML applications include load forecasting, predictive mainte-
nance, and optimization of storage solutions. Blockchain and Decentralized En-
ergy Systems Blockchain technology offers a secure platform for managing de-
centralized energy transactions, enabling peer-to-peer energy trading and en-
hancing the effectiveness of microgrid models. Enhanced Visualization and User
Interface Improving model accessibility for non-experts through intuitive inter-
faces and visualization tools allows a broader range of stakeholders to engage
with and benefit from energy modeling. Cross-Sectoral Integration and Net-Zero
Planning

Future models will increasingly integrate power, transport, industry, and
agricultural sectors, providing a holistic view of how to achieve net-zero emis-
sions and balance competing needs within an energy system. Conclusion Model-
ing of energy technologies is essential for designing sustainable and resilient
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energy systems that align with global energy and environmental goals. Despite
challenges, ongoing advancements in data analysis, computational techniques,
and cross-sector integration will strengthen the utility of modeling. As countries
strive to meet energy demands while reducing carbon footprints, energy tech-
nology modeling remains a critical tool for developing cost-effective, efficient,
and environmentally responsible energy solutions. Enhanced support, invest-
ment, and collaboration in modeling initiatives will help pave the way toward a
sustainable energy future.
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[TinBuIIIEHHS 3aJIE)KHOCTI CBITOBOiI €KOHOMIKH BiJ] BAUKOITHUX €HEPTrOpecy-
pCiB, TaKUX SIK BYrULId, HapTa Ta NPUPOAHUI ra3, Mae Cepilo3H1 €KOJIOTIYHI Ta
€KOHOMIYHI HacCHIAKWA. Y BIANOBIAb Ha KIIMAaTWU4YHI BUKJIMKH 1 HEOOXI1IHICTH
3HIDKEHHSI IIKIJIMBUX BHUKHUJIB, albTEPHATUBHA €HEPreTUKAa BUXOAUTH Ha Tie-
penHiil TaH TIO0AbHUX €HEPTeTHYHHUX CTpaTeriii. BUKOpHUCTaHHS BITHOBITIO-
BaJILHUX JIKEPEJT €Heprii, TaKMX SK COHSYHA, BITPOBA, T'APO- Ta O10€HEPTreTHKA,
CHpHsi€ 3MEHIICHHIO BYIJICLIEBOTO CIIIy Ta JOCATHEHHIO €HEpTreTHYHOI He3alle-
YKHOCTI.

AKTYaJIbHICTh PO3BUTKY AJbTEPHATUBHOI eHEPreTUKH 3aJICKHICTh BiJl
TpaJAMLIITHUX JXKEepesl EHEprii 3arpokKye €KOJOTITYHMMHU MpoOieMaMu Ta eHepre-
TUYHOIO KPU3010 B YMOBaX HECTaOUIbHUX IIH Ha CUpOBUHY. KpiM TOTO, BUKOMHI
BU/IM MAJIMBA HE € HEBUUEPITHUMHU, 110 CTUMYJIIOE KpPaiHU 10 MOIIYKY ajJbTepHa-
tuB. Y 2023 poui nonaxa 80% ycix rio0anbHUX BUKU/IIB MAPHUKOBUX ra3iB Oyiu
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CIIPUYMHEHI BUKOPHCTAHHSIM BUKOITHMX BHUJIIB MajivBa. PO3BUTOK anbTepHATHB-
HOI €HEepPTreTUKU, TAKUM YMHOM, € HEOOX1THUM KPOKOM JI0 CTAJIOTO PO3BUTKY.

OCHOBHi BU/IY AJIbTEPHATUBHOI €eHEPreTUKH:

ConsiuHa eHepreTuka. BUkopucTanHs COHSYHOI €HEprii € OAHUM 13 Hall-
OLIBIII €KOJIOTTYHO YMCTUX CITOCOOIB BUPOOHMIITBA enekTpoeHeprii. CydacHi Te-
XHOJIOT11, Taki AK (POTOCJIICKTPUYHI MaHel Ta KOHIIEHTPOBAHI COHSYHI CUCTEMH,
J03BOJISIIOTh €(PEKTUBHO TEPETBOPIOBATH COHSYHY €HEPril0 B €IEKTPHUKY, IO
MIIXOJUTh SK JJIA MPUBATHUX OYJIMUHKIB, TaK 1 JJI1 MPOMHUCIOBUX 00’ €KTIB.
CxiaiHICTh BIIPOBA/KEHHSI TOJIATAE Y BUCOKHUX MOYATKOBUX IHBECTHINSX 1 3a-
JIEKHOCTI B1JI IOTOTHUX YMOB.

BiTtpoBa enepreruxa. BiTpoBi TypOiHU J03BOJISIIOTH BUPOOJSTH €IEKT-
POEHEPTi0 3 KIHeTHUHOI eHeprii BiTpy. Llei Bua eHeprii miaxoauTh sl Miclie-
BOCTEH 3 MOCTIMHUMHM BITpaMH, 30KpeMa, y30epekxksi MOpiB Ta OkeaHiB. BiTposa
EHepreTHKa MIBUAKO PO3BUBAETHCA Y TakuX KpaiHax, sk Jlanig, Himeuunna Tta
CIIIA. B VYkpaini noTeHiial po3BUTKY BITPOBOi €HEPreTHKU OCOOJIMBO BUCOKUN
B npuOepexHuX perioHax. OCHOBHI BUKJIMKHU BKIIOYAIOTh 3aJI€KHICTh Bl IOT0-
JHUX YMOB, IIIyMOBE 3a0py/IHEHHS Ta BUCOKI BUTPATH Ha OyI1BHULTBO.

Iinpoenepreruka. I'igpoenekTpocTaHiii NepeTBOPIOIOTh EHEPIi0 BOAU B
€ICKTPUKY, o 3abe3rneuye crabinpbHE MOCTadaHHsS Oe3 IIKIJJIMBUX BHKHU/IIB.
Benuki riipoenekTpocTaHilii, K MpaBWIo, BIUTUBAIOTh HA €KOCUCTEMH BOJAOKM,
1110 NoTpedye 00epeKHOT0 IUIaHyBaHHA. YKpaiHa Ma€ 3HAUHUN T1IPOCHEPreTH-
YHUH NOTEHIIIall, 30KkpeMa Ha piukax [uinpo, duictep ta [liBgennuii byr.

BioeHepreTuka. BUKOPUCTOBYE OpraHiuHI MaTepiaiu i BUPOOHHIITBA
eHeprii, BKIIOYAYM BIIXOJU CUIBCHKOTO T'OCIOIapCTBa, JICIBHUIITBA Ta Opra-
HIYHI BIIXOJIM MICBKOro rocnojapctsa. IlepeBaru 010€HEpPreTUKH MOJATalTh y
MO>KJIMBOCTI YTHIIi3alli BIAXO/IB Ta 3MEHIIEHH1 BUKU1B MapHUKOBUX ra3iB. He-
JOJIIKOM € MOoTpeda B CUPOBUHI, SIKY MOXHa Oyn0 O BUKOPUCTOBYBATH IJIS BU-
POOHUIITBA MPOJOBOJIHCTBA.

I'eoTepMajibHA eHepreTMKa. BUKOPHUCTOBYE TEIJIO 3€MHUX HaAp IS
00irpiBy Oy/iBesb Ta BUPOOHMIITBA eneKkTpoeHeprii. [linxonuTte ass kpaiH 3 ak-
TUBHOIO T€OTEPMAJILHOIO JISUTbHICTIO, TakuX sk Icinanmis. ['eotepmanbHa eHep-
reTuKa MmoTpedye BUCOKUX TMOYATKOBUX BKJIAJICHDb, ajle MA€ HU3BKI €KCILTyaTa-
I[IiH1 BUTPATH Ta BUCOKY CTAOUIbHICTD.

IlepeBaru ajabTEePHATHBHOI eHePreTHUKH. EKOJIOTIYHICTh. 3MEHIICHHS
BUKHJIIB BYIJICIIO TA 1HIIMX IIKIJIMBUX PEYOBUH CIPHsi€e 30€PEKEHHIO €KOJIOT1-
YHOI pIBHOBaru Ta MOKpPAILEHHIO 370pOB'sl HaceleHHs. EnepreTuuHa He3anex-
HiCTh. BUKOpHCTaHHS MICHEBHUX JKEpen €Heprii J03BOJISIE€ 3MEHIIUTH 3alex-
HICTb BiJ IMIIOPTY eHepropecypciB. EkoHomiuHi nepeBaru. He3pakarouu Ha Bu-
COKI MTOYaTKOB1 1HBECTHII11, BAKOPUCTAHHSI BIAHOBIIOBAIBHUX JKEPET MOXKE 3a-
0e3MeYnTH 3HaYHy €KOHOMIIO B JIOBFOCTPOKOBIM MEPCIEKTUBI 3aBJIIKH HU3bKUM
eKCIUTyaTaliiHuM BUTpaTaM. Bukiauku ta oOMexxeHHs Bucoki 1HBECTHIlIHHI BU-
tpatu. [loOymoBa Ta BHpOBa/KEHHS AIBTEPHATHBHUX EHEPTETHUYHUX CHUCTEM
BHUMarae 3Ha4HUX (PIHAHCOBUX PECYPCiB. 3aJeKHICTh Bia mpupoaHux ymoB. Co-
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HSYHA Ta BITPOBA €HEPreTHKa 3aJeKaTh BlJ MOTOJHUX YMOB, IO YCKIAIHIOE iX
BUKOPHUCTAHHS B TMEBHUX KIIMAaTUYHUX 30HaX. [IpoGmemu 30epiraHHsi eHeprii.
BincyTHicTh e(heKTUBHMX TEXHOJIOTIN AJis 30epiraHHsi eHeprii MpU3BOIUTH 10
HEOOX1THOCTI OyAIBHUIITBA TOJAATKOBUX HAKOIMUYBAJIBHUX CHCTEM.

MoxauBocTi s Ykpainu. Ykpaina Mana 0 3HauHUM TOTEHIUAT IS
PO3BUTKY aJIbTEPHATUBHOI €HEPTETUKU 3aBJSIKA BUTIAHOMY TreorpadiuHOMYy po-
3TalllyBaHHIO Ta MIPUPOJHUM pecypcaM, ik OM HEe YMOBH BIMHU. 3T1HO 3 JTaHUMHU
ATEeHTCTBa BIJIHOBIIIOBAaHUX JIKEpesl eHeprii YKpaiHu, yacTKa albTepHATUBHOI
€HEPreTUKH B 3arajibHOMY eHeprobananci kpainu Moria 6 nocsrtu 50%. [pio-
PUTETHUMU HANpPSMKaMU MOTJIA O OyTH PO3MIMPEHHS COHAYHOI Ta BITPOBOI €He-
PTreTUKH, a TAKOK PO3BUTOK O10€HEPTETUKH.

BucHoBOK. AJbTepHATUBHA €HEPIreTUKA € BAXKJIMBOIO CKIIAZOBOIO €HEp-
TEeTUYHOI O€3IMEKH Ta €KOJOTTYHOI CTanocTi. PO3BUTOK LBOrO CEKTOpA CHPUSATHU-
M€ 3MEHIICHHIO €KOJIOTITYHOTO HABAHTAXKEHHS Ta MOCUJICHHS €HEPTeTUYHOI He-
3aJIeKHOCTI. B yMoBax rio0anbHUX KIIMAaTUYHUX BUKJIMKIB Ta €KOHOMIYHHX
PU3UKIB TEpexia 10 albTEPHATHBHOI €HEPreTUKHU CTA€ OAHUM 13 KIIIOYOBUX
NPIOPUTETIB JIJIs1 YKpaiHU Ta CBITY.

Jlireparypa

1. Hapaescokuii C.B. Knacudikamis TpagumiiHuX Ta adbTepHATUBHUX HKEPEN 1 TEXHOJIOTIH
orpumanHs eneprii / C.B. Hapaescokuii // 30ipauk HaykoBux npais JIHTY. - 2012, - Ne
9(34). - C. 255-269.

2. Ham enepreTuvHMil moTeHmian //AnbrepHaTuBHi kepena eneprii. - 2009. - Ne 2.-C. 1-6.

ENERGY-EFFICIENT TECHNOLOGIES IN THE PRODUCTION OF
COMPOUND FEED IN WAR CONDITIONS

Shipko H.I., master's student, Shipko A.l., graduate student, Shipko I. M.,
Associate Professor
Odesa National University of Technology, Odesa
Shipko N.I., student
School Ne 45, Odessa
Toroshchina O. 1., chairman
Public organization "OUR HOUSE"

Energy efficiency in wartime feed production is critical to maintaining
productivity, reducing costs, and reducing dependence on external energy
sources. In such conditions, adaptation of enterprises to limited resources and
unstable energy supply becomes important. Here are some approaches and solu-
tions that can help increase the energy efficiency of compound feed production
in such conditions:

1. Use of local sources of alternative energy.

Reducing dependence on centralized energy sources is one of the main
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tasks for maintaining continuous production:

Mobile Solar Panels and Generators: Solar panels are relatively easy to in-
stall and can be placed on factory roofs or even on temporary structures. This
ensures a minimum level of autonomous power supply for critical processes.

Biogas plants from organic waste: Biogas obtained from organic waste
from agriculture or production can be used as fuel for heating or operating
equipment. This allows not only to provide energy for production, but also to
efficiently dispose of waste.

Compact wind turbines: In regions with significant wind activity, mobile
or small wind turbines can provide additional electricity generation.

2. Reduction of energy consumption through automation and optimization
of processes.

In conditions of limited energy, enterprises should optimize production
processes as much as possible:

Intelligent control systems: Automated systems with sensors that monitor
temperature, humidity and other parameters help reduce energy consumption by
precisely adjusting equipment. This reduces the need for resources and allows
for more efficient use of available energy.

Control of the speed and intensity of equipment operation: Adjusting the
speed of mixers, granulators and packaging equipment according to current
needs allows you to significantly save electricity.

3. Energy-saving technologies for drying and mixing.

Drying and mixing processes are among the most energy-intensive, so en-
ergy-saving technologies are of particular value:

Infrared and vacuum drying: These technologies are more energy efficient
compared to traditional methods and provide fast drying with low energy con-
sumption. Infrared drying is especially useful in cases where it is necessary to
quickly dry components with a low energy reserve.

Minimizing heat loss: Using insulating materials to reduce heat loss in
dryers and mixers allows more heat to be stored, which significantly reduces
overall energy costs.

4. Use of reserve energy sources and optimization of peak loads.

Maintaining the operation of critical processes, even in the event of a
power outage, is a necessary condition for stable operation:

Backup diesel and gas generators: These provide a constant power supply
for key processes, such as the operation of mixing and packaging equipment,
especially in situations where other sources of power are not available.

Scheduling off-peak hours: Shifting energy-intensive processes to off-
peak hours when possible helps reduce the load on internal power systems and
reduce costs.

5. Rational use of waste and resources.

In the conditions of war, enterprises can work with a limited supply of
raw materials, so the maximum use of all resources is extremely important:
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Use of residues and waste: Residues from the production of compound
feed, such as grain hulls or husks, can be used to produce biogas or as fuel in
solid fuel boilers.

Rational dosage: Controlling the accuracy of dosage of components helps
to avoid overspending of raw materials and reduces the amount of waste, which
also helps to reduce energy costs for disposal.

6. Energy-efficient packaging and storage.

In conditions of limited energy, it is important to minimize costs at the
stages of packaging and storage of products:

Automated packaging lines with low energy consumption: Using energy-
efficient packaging equipment helps reduce energy costs while ensuring quality
packaging.

Temperature control in warehouses: Using energy-efficient systems to
maintain temperature and humidity in warehouses avoids product spoilage while
reducing storage costs.

Conclusion. Energy efficiency in the production of compound feed in
conditions of war requires quick and flexible solutions. Integration of alternative
energy sources, automation of processes and efficient use of resources allow en-
terprises to remain productive even under conditions of limited resources. Such
approaches help preserve production capacity, reduce costs and maintain prod-
uct quality, which are key to food security in challenging times.
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3rigno 3akony Ykpainu IIpo enepretnuny edextuBHICTh (BimomocTi
BepxoBHoi Pagu Ykpaianu (BBP), 2022, Ne 2, ¢T.8) 13 3MiHaMu - oTpeda y miji-
BUILEHHI €HEeProe(eKTUBHOCTI B MPOMHUCIOBOCTI, OYIIBHUIITBI Ta KOMYHaJIbHO-
My CEKTOp1 CTa€ Jeaali akTyaIbHIIIOW Yepe3 BIMCKOBUHM CTaH, r100aibHl eHep-
TeTHYHI BUKJIMKA Ta €KOJOTiyHI oOMexxeHHs. EneproedexTuBHI TeXHOJOTII J10-
3BOJISIIOTH B HAWKOPOTIINM Yac BUJHOBUTH JPKEpeEsa eHeprii, ONTUMI3yBaTH BU-
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TpaTU €Heprii, SMEHIIUTH BUKHUIU MAPHUKOBUX Ta3iB Ta MIJABUILUTH KOHKYpPEH-
TOCTPOMOXHICTh MIANPUEMCTB. BUKOpUCTaHHS TaKuX TEXHOJOTIH € BaXKITUBUM
THCTPYMEHTOM JJIsl JOCATHEHHSI CTAJIOr0 PO3BUTKY Ta E€HEPreTUYHO! Oe3MeKH
KpaiHH.

AKTyaJIbHICTH eHeproegeKTUBHUX TEXHOJIOTiH 3ri1HO 3 faHuMu Mix-
HapogHoro areHTcTBa 3 eHepretuku (IEA), 6musbko 30 % yciel crnokuBaHOi
eHeprii y CBITI BUTpaydaeTbcsi Hee(PEKTHBHO, IO CTBOPIOE 3HAYHI BTPATHU JIA
E€KOHOMIKHM Ta CIpusie 3a0pyJHEHHIO HABKOJIMIIHBOIO CEpEeJOBHINA. YIIpOBa-
JOKEHHST eHeproe(EeKTUBHUX TEXHOJIOT1H J03BOJIA€ HE JIUILE 3HU3UTU BUTPATH, &
I crpusie 3MEHIICHHIO 3aJIe)KHOCTI BiJi BUKOMHUX JDKEpeN eHeprii, 30KkpeMa B
YMOBax BIWHHU, EHEPreTUYHUX KPU3 Ta HECTAOIHLHOCTI HA PUHKY.

OCHOBHi HANPAMM PO3BUTKY €HEProe(eKTUBHUX TEXHOJOTIH Ta o0sa-
HaHHA. [HHOBaliHI Oy/1BEJIbHI MaTepiajid Ta TEXHOJOTrIl: Bukopucranus ter-
JO130JSILIMHUX MaTepiajiiB Ta Cy4acHUX METOAIB OyiBHUIITBA J103BOJISIE 3MEH-
IIMTH BUTPATU €HEPrii Ha OOIrpiB Ta OXOJOJKeHHs OyaiBenb. [Ipukiagom €
eHeproepeKTUBHI CKJIOMAKEeTH, (pacagHl CUCTEMHU 3 TEIUIOI30JIALIIEI0, a TaKOX
1H(payepBOHI1 00IrpiBayl AJi1 TOYKOBOTO 00irpiBy. «Po3ymMH1» OyiBIIl, OCHalIe-
Hl CEHCOpaMHU JJIsl pEryJIIOBaHHS OCBITJIEHHS Ta TEMIIEPATYPHU, JO3BOJISAIOTh 3HA-
YHO 3MEHIIUTH €HEPrOCIOKUBAHHS.

BuxopuctanHs po3yMHUX MEPEXK - €ICKTPUUHUX MEPEXK, 110 BUKOPUCTO-
BYIOTh TEXHOJIOT1i KEPYBaHHsI €JIEKTPOCHEPTreTUYHUMH CHUCTEMaMHu Ta 1HpopMma-
I[IHHOTO OOMiHY, OB’ S3aHOTO 13 HUM, BIJIMOBIAHI €JIEMEHTH TEXHIYHHX CHUCTEM,
pU3HAYEH] JUIsl 3YUTYBaHHS, KEpyBaHHS MPOIECAaMH, 30KpeMa JIaHUMHU, Ta KO-
MyTaliifHe 00JIalHaHHs JJIs1 00’ €IHAHHS B €eKOHOMIYHO e(DEeKTUBHUH c1ocid mo-
BEJIHKM Ta JI1d BCIX MPHUEIHAHUX J0 HEi CIOKMBAYiB, YHACHUKIB PUHKY €JIEKT-
PUYHOI €Heprii 3 MeTO 3a0e3MeYeHHs] €KOHOMIYHOI e€(EeKTHUBHOI, HaIiNiHOI,
0e31eyHoi, cTanoi poOOTH EHEPreTUYHOI CUCTEMH 3 HU3bKMMHU BTPAaTaMH 1 BUCO-
KHUM PIBHEM SIKOCTI Ta O€3MEKH MOCTaYaHHS.

Cucremu pexynepauii Ta yruiaizauii Tenyia Bukopucranusa cucteM pe-
Kynepalli Terjaa B IPOMHUCIOBUX Ta KOMYHAJIBHUX 00'€KTax J03BOJISIE TOBEPHY-
1 10 80 % BUTpaveHoi eHeprii. Pexyneparopu epeKTUBHO YTUIII3YIOTh TEIIO 3
BEHTHJIIIIMHUX CHUCTEM, TapsiYMX BIAXOAiB a00 BiAmpalibOBaHUX rasiB, 110 3HH-
XKye ToTpedy B J0JIaTKOBUX eHepropecypcax. Ll TexHosorii ocoOJIMBO akTya-
JBHI JJIS TIIPUEMCTB 3 BUCOKMMH €HEPrOBUTpPATaMU, TAKUX SK METalypris,
XIMIYHa Ta Xap4oBa MPOMUCIIOBICTb.

EneproedextuBne ocBitiiennss Ceitinomionni (LED) namnu ta cuctemu
J03BOJISIIOTh 3HU3UTH €HEProcrnokuBaHHs ocBITIeHHS Ha 50-80% y mopiBHIHHI
3 TpaJUUIMHUMHU JIAMIIAaMH PO3KApPIOBaHHA. Y cydacHUX odicax Ta IPOMHUCIO-
BUX 00’€KTax BCE YaCTillle BUKOPUCTOBYIOTHCS CEHCOPHI JATYUKHU Ta CUCTEMH
ABTOMATHUYHOTO PEryJIOBAaHHS OCBITJICHHS, K1 HAJIAIITOBYIOTh 1HTEHCHUBHICTH
CBITJIa 3aJIe)KHO BiJI yacy J0OM Ta HAasSBHOCTI Jojaed y npumimieHHi. LED-
OCBITJICHHS HE JIMIIE CKOPOUYE BUTPATHU EIEKTPOECHEPrii, ajie i Mae AOBIIUNA Te-
PMiH CITy’K0H Ta 3HIKY€E HEOOXIIHICTD Y peryJIsipHii 3aMiH1 JIaMII.
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ABTOMAaTH3aLliA Ta «PO3YyMHI» eHepreTu4yHi cucremu. CrucreMu aBTO-
MaTH3allli 103BOJISIFOTh MIANPUEMCTBAM Ta MPUBATHUM CIIOKMBadyaM KOHTPOJIIO-
BaTU BUTPATU €Heprii B peaqbHOMY udaci. CMapT-TiYHIbHUKHA, CEHCOPH Ta IPO-
rpaMHe 3a0e3meueHHs ISl yIpaBiIiHHSI €HEproBUTpaTaMH JOMOMAaraioTh e(ek-
TUBHO PO3MOJUISATH HaBAaHTAKEHHS Ha €JIEKTPOMEpexKi. BUKOpUCTAaHHS TEXHO-
noriit «IHTepHety peueit» (IoT) 3abe3neuye 1eHTpagi3oBaHe KEPYBaHHS €HEPTO-
CIIO>KMBAaHHAM, 3HI>KYIOUHM BUTpaTu 10 30%.

EneproedextuBHe 001aJHAHHA B MpoMHUCIOBOCTI Ta TpaHcnopTi Cy-
YyacHe MPOMUCIIOBE O0JaJHAHHS, HAMPUKIIAJ, BUCOKOS()EKTUBHI €JIEKTPOIBUTY-
HU Ta KOMIPECOPH, BUKOPUCTOBYE MEHIIIE €HEPrii MPU BUKOHAHHI TI€T K poOo-
Tu. Ha TpaHcmopTi Bce yacTiiie BIPOBAKYIOThCA TOpUIHI Ta €IEKTPUYH] TBU-
TYHH, IO J03BOJIAE€ 3HAYHO 3MEHIIMTH CIOKMBAHHS NAJIMBa Ta BUKUAU BYTJe-
0. Takox 3pocTae MOMYJSIPHICTh €JIEKTPOTPAHCHOPTY Ta 3apsAIHUX CTAHIIIM,
K1 MalOTh 3HAYHUI MOTEHI[1a] AJi1 3MEHILIEHHS BUTPAT €HEPTii Ha TPAHCIIOPTHI
nepeBe3eHHs. [lepeBaru eHeproe(peKTUBHUX TEXHOJIOTIN Ta 00J1aITHAHHA

3umxenHst BUTPaT. EHEproe)eKTHBHI TEXHOJIOTI TI03BOJISIOTh CKOPOTH-
TU BUTPATHU HA €HEPTit0, 1[0 OCOOJMBO BAXKIIMBO JJIsl MIAMPUEMCTB Ta OpraHi3a-
Iii 3 BEJIMKUM OOCSITOM €HEprocroXMBaHHs. 3MEHIICHHS €KOJOTIYHOIO BIUIU-
BY. 3HI)KCHHSI BUKHUJIB MAPHUKOBUX Ta3iB 1 3MEHIIECHHS 3a0pYyIHEHHS MOBITPS
CIpHsI€ TOKPAIIECHHIO CTaHy HABKOJMIIHBOIO CEPENOBHIIA Ta 3J0pPOB’sl Hace-
nenus. IligBumienns enepretuyHoi Oe3neku. CKOpOYEHHS MOTpeOU B IMIIOPTI
eHeprii Ta BUKOPUCTAHHS MICLIEBUX €HEPrOpecypciB CIpUs€e€ EHEPreTUdHiil He-
3aJIeKHOCT1 KpaiHu.

IToxkpameHHs KOHKYPEHTOCIIPOMOKHOCTI. 3aBIsKU 3HM>KEHHIO BUTpAT
KOMITaHIi MOXYTh 301JIbIIYBATH CBOIO KOHKYPEHTHY IE€peBary, 3aJly4aTd 1HBEC-
THUIII1 Ta 3MII[HIOBATH CBOI MO3UIli HA PUHKY. BUKIWKM Ha NUIIXY 10 BIPOBa-
JUKEHHS! eHeproe()eKTUBHUX TEXHOJOT1i Bricoka BapTicTh 1HBECTHIIII. YTIpoBa-
JUKEHHSI €Heproe(peKTUBHUX TEXHOJIOTIM BHMMarae 3HAYHUX (PIHAHCOBUX BKJIA-
JI€Hb, 1[0 YaCTO CTA€ CTPUMYIOUUM (HaKTOPOM, OCOOIMBO ISl MAJIOro Ta Cepei-
HBOTO O13Hecy. BificyTHICTh 0013HAHOCTI Ta KBai(hikoBaHUX KaApiB. bpak 3HaHb
1 ¢axiBuiB y cdepl eHeproeeKTUBHUX PIIIEHbh 0OMEKYE MOMKIUBOCTI JIJIsl IITHU-
POKOT'0 BIPOBAKEHHS TaKMX TexXHoJoriid. HemocratHs miaTpumka 3 OOKy Jiep-
»aBu. Huzpka KiTbKICTh MPOTpaM MATPUMKH Ta CTUMYJIOBAaHHS eHeproe(exTu-
BHOCTI TaJIbMy€ PO3BUTOK IIbOI'0 HANpsSMKY, OCOOJIMBO B KpaiHax, 1[0 PO3BUBA-
FOTHCS.

IlepcnekTBM PO3BUTKY eHeproe(eKkTUBHMX TEXHOJIOTIA B YKpaiHi
Vkpaina mMana O BeIMKUN MOTEHLIAN AJI MIJBULIECHHS €HEproeeKTUBHOCTI Y
3B’SI3KY 3 BUCOKHM PIBHEM EHEPrOCHOKMBAHHS B MPOMUCIOBOCTI, CLILCHKOMY
roCroAapcTBl Ta KOMyHaJIbHOMY CEKTOpi. 3ampoOBaKEHHS MpOrpamM IMiclis BO-
€HHOrO0 BIJIPOJKEHHS, €HEProayauTy, KpeAUTYBaHHS AJii OHOBJIEHHS 0O0Jaj-
HaHHS Ta CTUMYJIB JIJIsl BIPOBA/KEHHS €HEProe()EeKTUBHUX TEXHOJOTIH MOXe
3HAYHO MOKPAIIUTH €KOHOMIYHY Ta €KOJIOT1uHYy cuTyauito. Kpim Toro, akTuBHe
BIIPOBAKEHHSI Ta BUKOPUCTAHHS BIJHOBIIOBAJIBHUX JKEPET €HEprii, TaKUX sK
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COHSIYHA, BITPOBa Ta O10€HEPreTUKa, CIpUsITUME 3MIIIHEHHIO €HEPreTHYHO1 0e3-
IIEKU KpaiHu.

BucHoBok EneproedexkTuBHI TEXHOIOTIT € HEB1I'€MHOIO YACTUHOIO CTpa-
TETii CTAJIOTO PO3BUTKY Ta €KOHOMIYHOTO 3pOCTaHHS. BOHU CHIpHSIIOTH 3HMKEH-
HIO BUTpAT Ha €HEPropecypcH, MOKPALIEHHIO €KOJIOTIYHOI CUTYyallli Ta IiJBU-
HICHHIO SKOCT1 KUTTA. {151 JOCSTHEHHS CTaJoro €HEpreTUYHOr0 PO3BUTKY He-
00X1JIHO TPOJIOBXKYBAaTH 1HBECTYBATH B 1HHOBAIIIMHI TEXHOJIOT1i, BJOCKOHAJIO-
BaTH MOJIITUKY JEP>KaBHOI MIATPUMKH Ta CIPHUATH 0013HAHOCTI cepes] HaceIeHHs
Ta O13HECYy.

Jlireparypa

1. 3axon VYkpainu [Ipo €HEPreTUYHY e(eKTUBHICTD
https://zakon.rada.gov.ua/laws/show/3915-20#n64

2. 3akoH Ykpainu IIpo BHeCEHHs 3MiH JI0 NESKUX 3aKOHIB YKpaiHW II0/I0 BPETYIIOBaHHS
OKpeMHX muTaHb https://zakon.rada.gov.ua/laws/show/3915-20#n64

3. EneproedexTuBHi TexHoorii : HaB4adpbHUNA nocionuk / A. C. MaHapuka Ta iH. ; 3a 3ar.
pen. A. C. Manapuku. — Cymu : CyMcbkuii nepskaBHuii yHiBepeuteT, 2021. — 330 c.

INIABUINEHHA EOEKTUBHOCTI IPOLHECIB
KOHIHEHTPYBAHHA XAPYOBHUX PO3YHNHIB B YMOBAX
EJEKTPOMATI'HITHOI'O IIOJIA

Trkavenko M. A., crynent CI-10MH
OoecbKkuti HayioHanbHUL mexHoo2iuHul yHieepcumem, m. Odeca

VYkpaiHna Mae BeTMKUN MOTEHI[IaN Y HAYKOBO-TEXHIUHIN cdepi, sSKui 371a-
TEH BUPILIYBAaTU CKJaJHI eHepreTuyHi npoodsemu. [Ipore Garato mianpueMcTB
HE BOJIOJIIOTh HABITh 0a30BUMM 3HAHHSIMU ILIOAO AHAI3Y €HEProCHOKMBAHHS,
PO3paxyHKy BUTpAT HA €HEPrii0 Ta BIPOBAKEHHS MIPOCTUX METO/IB IMiABUIICH-
Hs1 eHeproe(eKTUBHOCTI.

Uepes BUKOPUCTaHHS 3aCTApIIIMX TEXHOJIOT1M piBEeHb €HEpProeeKTUBHOCTI
B YKpaiHi 3HaYHO HWKYMI TTOPIBHSIHO 3 pO3BUHEHUMH KpaiHamu. KynbTypa pa-
[[IOHAJILHOTO €HEProCIOXUBaHHS MaiKe BIJICYTHs, IO JIUIIE IMOCHIIIOE €Hepre-
TUYHUHN 1ePIUT y JepKaBi.

[liBnenHuii perioH YKpaiHu € IIEHTPOM Xap4oBOi MPOMHUCIOBOCTI, SIKa B
YMOBaX €HEPreTU4HOI KPU3U CTUKAETHCS 3 MOTPeOOI0 BIPOBAHKEHHS €HEPro3-
Oepirarouux pilleHb. Xap4yoBe BUPOOHUIITBO XapaKTEPU3YETHCS BUCOKUM pIB-
HEM €HEProcroKUBaHHS.

[TigmpuemMcTBa arpapHOro CEKTOpy, 110 aKTUBHO BUKOPUCTOBYIOTH IMaJU-
BHO-EHEPIreTUYHI PECYpCH, MalOTh 3HAYHUM MOTEHIIIal Y 3aCTOCYBaHH1 BTOPUH-
HUX EHEPreTUYHUX pecypciB. Pa3oM 13 TUM, PI3HOMAHITTS TEPMIYHOIO OOJaj-
HaHHSI Ta KOHCEPBATHUBHUU MiJXiJ Taiy3l YCKIIQJHIOIOThH aJanTailil0 HOBITHIX
eHepro30epiraroynx TEXHOJIOTIH. Sk HacmiJ oK, BTpara €Heprii y BUPOOHUYUX
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npolecax MOTipulye €HEepreTHYHy KpHU3y, OCKUIbKHM CraJ BHPOOHHUIITBA y Il
rajry3i € MEHIIUM, HIJK y IPOMHCIIOBOCTI 3arajioM.

CydacHa IpOMUCIIOBICTh MOCTIHHO TepedyBae y MOLIYKYy pillleHb, siKi O
ONTUMI3YyBaJHl TEXHOJOTI4HI MPOIIECH, MiABHUIYBaINA MPOAYKTUBHICTD, 3a0€e3me-
YyBaJId THYYKICTh BUPOOHHUIITBA, MOKPALTYBAIU AKICTh KIHIIEBOTO MPOJIYKTY Ta
BI/IMOBIZAIM 3POCTAl0YMM BHMOTaM II0JI0 €HEProeEKTUBHOCTI M €KOJOTTYHOL
Oe3neku. Y 1bOMY KOHTEKCTI BaKyyM-BUIIApHI YCTAaHOBKM O€3MepepBHOI i 110-
CiaroTh 0co0JMBe Miciie. BoHM cTaroTh Bce OUIBII aKTyaJdbHUMHM 3aBISKH 3/1aT-
HOCT1 €()eKTUBHO KOHIICHTPYBATH PO3UMHU, 3HIKYBATU TEMIIEPATypy KHUITIHHS,
3a0e3reuyBaTh JACTIKaTHUN PeXUM 0OpOOKH UyTIMBUX KOMIIOHEHTIB, ITiIBUIITY-
BaTU CTIHKICTb BUPOOHMYUX MPOIIECIB Ta IHTEIPYBATHCS B KOMIUJIEKCHI TEXHO-
JIOT14HI CXeMH 3 MiHIMAJIbHUMHU €HEPTrOBUTPATAMH.

AKTyaJbpHICTh TaKMX YCTaHOBOK OOyMOBJI€Ha HHM3KOIO YUHHUKIB. [lo-
nepiie, MoCTiiiHe 3pOCTaHHsI CBITOBOI'O MOIMMTY Ha MPOAYKIIIIO, sIKa MOTpedye
KOHIICHTPYBAaHHS PITUHHUX CEPEIOBUII, CTUMYIIOE MIAMPUEMCTBA BIIPOBAIKY-
BaTU OOJaJHAHHS, 3/1aTHE MpalIOBaTH O€3MEPEepBHO, 3BOJASYU /10 MIHIMyMY
IpOCTOi Ta MepeHanamTyBanHsi. MoBa iijie He JTUIIe MPo KIAaCU4Hi Talys3i, SK-OT
BUPOOHUITBO LIYKPY, KPOXMAJIIO, MOJIOYHUX MPOAYKTIB UM (PPYKTOBUX COKIB, 1€
BaXKJIMBA CTAOLIBHICTh MapaMeTPiB 1 MOXKJIUBICTh OOPOOISATH BEUKI 00CITU CH-
POBUHHU, aje il PO XIMIYHY, O10TEXHOJIOTIYHY, (hapMaleBTUUHY, KOCMETUYHY Ta
1HII1 cepu.

BakyyMm-BunapHi ycTaHOBKM O€3mepepBHOI /il CTAlOTh Jenali mpuBadIiu-
BILIMMH, OCKIJIBKA BOHU CYTTEBO 3HMKYIOTh IOTPEOY Y BUCOKOTEMIIEPATYPHOMY
HarpiBaHHi, a BIAMOBIAHO I €HEPrOBUTPATH. JHMXKEHHS TEMIIEPATypU KUITIHHS
1] BAKyyMOM JO3BOJISIE OOpOOJISITH PIAVMHYU 3HAYHO JIATIJHINIE, ONTUMI3YIOUU
BUKOPUCTaHHS TEIJIOBOI €HEeprii.

Kpim TOr0, 3aBAsIKM MOXJIMBOCTI OCTITHOTO BUITYYEHHS BUIIAPEHOTO PO-
3YMHHUKA Ta MIATPUMAHHS CTa0UIBHUX YMOB MpPOILECY, MOXKHa €(EeKTHBHILIE
peali3yBaTu CHCTeMHU 0araTopa3oBOTO BUKOPUCTAHHS TEIUIa, peKymnepaiii Bim-
palbOBaHOI MMapy Ta KOHAEHCATy. Pe3ynbTaToM € 3MEHILEHHS 3arajibHOro eHep-
TeTHYHOTO HABAaHTAXXEHHS, €KOHOMIS MaJIMBHO-EHEPTE€TUYHUX PECYPCIB, MIHIMI-
3aIlisi BUKU/IIB TAPHUKOBUX Ta3iB Ta 3HMKEHHS €KOJIOTIYHOTO CJIiTy BUPOOHHUIIT-
Ba.

TEXHOJIOI'TYHI TA EHEPTETHUYHI TPOBJIEMMU B PO3POBII
MIKPOXBHUJIBOBUX CYHIAPOK

Anuedopos B. O., crynenr, rpyna CI-10MH
OoecvKuti HayioHANbHUL MeXHOI02iuHUl YHigepcumem, m. Odeca

B Vkpaini 3poctae iHTEpec A0 BUPOOHHUIITBA CYIICHOI MJIOJOBO-ST1THOT
npoaykilii. [lo3uTuBHa TeHaeHIlis 30epiraeTbes 1y 2024 poril.
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OpHak MONpHW MO3UTHBHIN JAMHAMILI POCTY €KCHOPTY CYHIEHHX (PPYKTiB
3a JIOMIOMOTOI0 CYIIMJIBHUX YCTaHOBOK 1 AT, 13 OBOYAMHU CHUTYyallid Tipiia,
VYkpaiHa 3aMUIIa€eThCsl HETTO-IMIIOPTEPOM I11€T POAYKIIIi.

Maibxe Bcio CylieHy HUOYIIO IMIIOPTYIOTh, TaK CaMoO SIK 1 YaCHUK, MOP-
KBY, OypSIK TOIIO.

B VYkpaini cymieHi oBoyi WayTh Ha nepepoOKy 1 Hajaldl MPUCYTHI HA PUH-
KY y BUTJIS1 CIIELI Ta MPUIIpaB.

TaxkuM 4MHOM 3HAaYHA KIJBbKICTh KOMIIaHIH, IO MaOTh J1HII BIIIIOBIJHOTO
oOnaHaHHS Ha CBOEMY BUPOOHUIITBI, BUTOTOBJISIIOTH CYIIIEHI OBOYI JJisi Bjac-
HUX MOTPeO, a caMe I MOJANbIIIOro BUPOOHUIITBA MPUIIPAB Ta CIIEIIHN.

B Vkpaini € mianpueMcTBa 1 iX HE Majo, SKi HE BOJOJIIOTH 0a30BUMHU
3HaHHAMHU IO /0 aHali3y €HEeprocrnoKuBaHHA. Po3paxyHKH BUTpaTH €Heprii,
MIPOCTI METOAM IIJIBUILIEHHS €HEProe(PEeKTUBHOCTI 1 T.1I.

Ane yepe3 BUKOPHCTAHHS 3aCTapUIMX TEXHOJOTIN CYIIIHHS Ta CAMHUX CY-
IapOK, PIBEHb €HEProe(PEeKTUBHOCTI B YKpaiHi 3HAYHO MEHIIMI MOPIBHSHO 3
IHIIMMHA PO3BUHEHUMHU KpaiHamu. ParioHanbHEe BUKOPHUCTaHHSI €HEprozoepe-
KCHHsI Ty>K€ HHU3bKa 1 3aBISKH [bOMY MOCHIIIOETHCS CHEPreTUYHUA NediluT y
JIepoKaBi.

YoMy MIKpOXBUIIBOBI CYHIWJIBHI anapaTv CTAlOTh MOIMYJISIPHIIIUMHU B Pi3-
HUX TaTy3sX ?

B Hux € cBOi yHiKaJbHI mepeBaru nepen TPaIULiHHUMU METOAAMU CY-
mIiHHS. MIKpOXBUJIBOBI CyIIapKU CKOPOUYYBATH Yac CYILIIHHS 3aBISKHU IPSIMOMY
BILJTUBY Ha MOJIEKYJIM BOJM BCepeauH1 MaTepiany. BoHu O1abIl eKOHOMHI 10 BU-
TpaTH eHeprii. 3abe3neuyBaTd BUCOKY MPOAYKTUBHICTb, 1110 € OCOOJIUBO BAXKJIIHU-
BUM JJI1 MACOBOTO BUPOOHUIITBA XapUOBUX MPOTYKTIB.

Towmy e pillieHHs, a caMe PO3pOOISITH MIKPOXBHIIbOBI CTPIYKOBI CYIIAPKH.

Po3po0Oka MIKpOXBHIILOBOI CTPIYKOBOI CYIIAPKKA BUMAra€e CUCTEMHOIO IIi-
X0y, SIKAWA BKJIFOYAE aHaJI3 1l MPUHUUIY JAii, KOHCTPYKTUBHUX €JIEMEHTIB Ta
crietu(p1YHUX BUMOT J0 pOOOTH TaKOTro 00JIaIHAHHS.

Mu MokeMo cKa3zaTu 110 MIKPOXBHJIbOBA CTPIUKOBA CyIIapka — II€ BU-
COKOTEXHOJIOTTYHHUI TIPUCTPIid, IKUi 3a0e3medye MIBUJIKE Ta PIBHOMIPHE CYIIIiH-
HSl MaTepiaiB.

TexHONor1yHl Ta €HEpreTUdyHi NpoOJeMH B PO3pOOIl MIKPOXBHIBOBHX
CyLIapOK:

S mocniauB 11e TUTaHHS 1 OCh SIK1 eHEPTeTUYHI Ta TEXHOJIOTTYHI MPOoOIeMH
BUHHMKAIOTH IIPH PO3POOIIL.

1. ¥V MIKpOXBUJIBOBOMY IOJII €HEPTisl MOTIMHAETHCS HEPIBHOMIPHO Yepes
edext iHTepdepeHiii Ta BiaOUTTI. MoxkauBe pimeHHsi: 3aCTOCYBaHHS MYJlb-
TUMOJOBHX PE30HATOPIB, 1110 3MIHIOIOTh CXEMY pO3MoAiLTy eHeprii. OnTumizaris
reoMeTpii CyImMIbHOT KaMepy AJIsl TOKPAIEHOTO PO3MOIiTY XBHIIb.

1.2. Jlesiki MaTepiainy 4yTIUBI 0 BUCOKOI TeMIIepaTypH, a JOKAIbHUI Te-
perpiB MOXK€ COPUYUHHUTU 3MIHU KOJBOPY, BTPATy BITaMiHIB (y XapuyOBHUX IPO-

TyKTax).
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MoxauBe pimennsa: KomOiHoBaHe cymiiHHS (MIKPOXBUJIbOBE + KOHBEK-
niiHe abo BakyyMHe).. BukopuctanHs iMImyJIbCHOIO pesKMMY BUIIPOMIHIOBAH-
Hs1 JUTsI 3a1100iraHHs TIepPeTpiBy.

1.3. V npedaxux mpoayKTax MIKpOXBMIbOBA OOpOOKa 3MIHIOE CTPYKTYPY
O1JIKIB, BYIJICBOIB, 3MIHIOE TEKCTYpy Ta OPraHOJICITHYHI BIACTUBOCTI. MOXK-
JuBe pimenHsi: KoHTposb TemMneparypu Ta NOoTy>KHOCTI BUITPOMiHIOBaHHS. Bu-
KOPHCTAHHS MIKPOXBHJIBOBOTO CYIIIHHS Ha (piHAIBHIA CTafil Micis Homepe-
HbOI 00POOKH 1HIITUMU METOIAMH.

Eneprernyni npooaemu:

2. MikpOoXBUJIbOBI CYIIAPKH CIOKHBAIOTh 3HAUYHY KUIBKICTh €JIEKTPOCHE-
prii, 0oco0aMBO y MpoMHUCIOBUX MaciiTabax. MoxiauBe pimenHs: OnTumizaiis
KOHCTPYKIIIi KaMepH JIJIsl 3MEHIIICHHS TEIUIOBUX BTpAT.

2.1. YacTrHa MIKpOXBUJILOBOIO BUIIPOMIHIOBaHHS BIAOMBAETHCS 200 IMOT-
JMHAETHCSA €JIEMEHTaMU CYIIMIBHOI KaMepH, a He MPOAYKTOM, IO MPU3BOIUTH
110 HEe(PEKTUBHOTO BUKOPUCTaHHS eHeprii. MoxkauBe pimenHsi: Bukopucran-
HS CIELlJIbBHUX MAaTeplajiB JJisl BHYTPIIIHBOTO MOKPUTTS CYIIAPKH, 110 3MEH-
IIYIOTh TIOTJIMHAHHS €HEeprii CTIHKaMu. PerymtoBaHHs TOBXWHMU XBWIL U Kpa-
IIOT0 Y3TOJ)KEHHS 3 (PI3MYHUMHU BJIACTUBOCTSAMHU MaTepiamy.

2.2. KnacuyHi MarHeTpoHH, 110 BUKOPHUCTOBYIOTHCS Y MIKPOXBHJIBOBUX
cymapkax, MaroTh KKJI 6mm3pko 50-60%0, 110 o3Havyae 3Ha4HI BTPATH €HEPTii y
BurAl Teraa. MoskauBi pimnenHs: BUkopucTaHHs HOBUX T€HEpaTopiB Ha OC-
HOBI TBEpAOTUILHUX elleMeHTiB (solid-state RF generators), sxi matore KK]I 1o
90%. BripoBa/keHHs IHTENIEKTYaJIbHOTO KEPYBAaHHS MOTYXKHICTIO, 1[0 PETYIIIOE
10/1a4y MIKPOXBHJIb 3aJIEKHO BiJ] BOJIOTOCTI MaTtepiaiy.

o Mu Mokemo BuHeCTH 3 1bOro? Te 1o, pO3BUTOK MIKPOXBHIIbOBUX
CyIIapOK BHMAara€ MO€JHAHHS TEXHOJOTIYHUX Ta €HEPreTUYHHUX PIIICHb IS
NIJBUIIEHHS €(QEKTUBHOCTI MpOLeCYy Ta 3MEHIIEHHS MHOro BHUTPATHOCTI.
[HTENnEeKTyanbHl CUCTEMH KEPYBAHHS [JIsi ONTUMAJIBHOTO PO3MOALLY €HEeprii.
BnpoBajpkeHHSI HOBHX T€HEpPATOPIB MIKPOXBUIBLOBOTO BHUIIPOMIHIOBAHHS 3
nigsumenuM KKJI. Ontumizaiiss KOHCTPYKINi Cymiapok Juisi PiBHOMIPHOTO
PO3MOJILTY €HEeprii.
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