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Anomauin. Poboma npucesuena piuienno akmyaivhil 6 OaHull 4ac npoobiemi npoeaoddiCeHHs 8 MAcCo8e
BUPOOHUYMEO | eKcnyamayiio 2efioeHepeemuynux cucmem O NepeUHHOT nepepodKU CilbCbKo20CHO0apCbKOi
npooykyii. Texnonoziuni npoyecu nog'sa3amni 3 nepepobKoio azponpooyKyii 4acmeHbKo € 00CUMb eHEPROEMHUMU |
BUMAAIOMb 3HAYHO20 GHCUMK) MENA06OI | eNeKMPUdHOi enepeaii, AKI Maroms 8UCOKy eapmicmb. Tomy, ix 3amina
Ha eHepeito coHAYHOI padiayii moana 6 damu 3HAYHUL eKOHOMIYHUL edheKkm.

Cousuni enepeocucmemi 30amui 3a6e3neuysamu WUPOKULl CNeKmMp 3anumie pisHUX cnoXcusayis i nepui 3d
6ce 6 chepi eupobHUYMEa i nepepobKu azpapHoi nPpoOyKYii., MaKux AK 2apsaie 6000NOCMAYaAHHs, meniogikayis,
CYWIHHA CLIbeOCNNPOOYKYii ma pisHux mamepianié ma inue.

Ane 6 Oanuii vac conauHi enepeoycmanosKu 01 enepeosabesneyenis euye32a0anux mexHoI02iuHUX npoyecie
BUKOPUCTNOBYIOMbC 00CUmMb  pioko. OOHIEI 3 20l06HUX NPUYUH YbO2O € BIOCYMHICMb COUHOI cucmemu
cmanoapmu3zayii i yHIQIKayll COHSAUHUX MenioeHepeemuyHux cucmem. s eupiwenns yiei npobremu 6
CRPABIICHITL POOOMI NPONOHYEMbCA KOMNAEKC MOOYJIbHUX 2eNi0eHePeeMmUYHUX CUCMeM, NPUSHAYEHUll Ol
eHep2onoCmMaiansl CROJICUBAYIE A2PONPOMUCTOB020 CEKMOPA eKOHOMIKU.

Bin siense coboio yHisepcanvhuil Habip yHipiKosanux Mooynie i 60Ki6 3a OONOMO20I0 AKUX MOJICHA OyOe
sibpamu  pizui 3a (DYHKYIOHATLHUM NPUSHAYEHHAM, NOMYN’CHICMIO, MEeNIOMeXHIYHUMU Napamempamu ma
eabapumuumy posmipamu 2enioenepeemuyni cucmemu. XapakmepHoio ocoOIugicmio 0aH020 KOMRAeKcy 0yoe
11020 00CUMb BUCOKA MODLIbHICMb, OA2AMOQYHKYIOHATLHICD, WUPOKULL OiANA30H MEXHOA0SIYHUX Pe2yT08aHb,
3PYUHICIMb MA NPOCMOMA 8 eKCALYAMAYIUHOMY 00CIY208Y8AHHI, A MAKONC BIOHOCHO HEGUCOKA COOIBApmMIcmb.

Bnpoesaooicenns oanozo komnnexcy 0038oaums.

- 3MeHwumu codisapmicms GUpOOHUYMEA 2enioeHepemudnux cucmem npubausno na 50% i npubausno na
CMIiNbKU Jic NIOBUWUMU iX Pi6eHb eKOHOMIUHOT penmabenbHocmi;

- cnpocmumu iX exchiyamayitine 00CNY208Y8aHHA MA CKOPOMUMU MPYOOMICMKICIb MOHMAdCY ma
0eMOHmasicy, 3poOUBUIU MUM CAMUM 2eNi0YCMAHOEKU MOOINbHUMU,

- poswupumu cghepy ix 3acmocysanHs;

- CYmmeeo chpocmumu 3a60aHHs Op2ani3ayii 6euKoCcepitino20 6UPOOHUYMEA,

- cmeopioeamu yini MOOenbHi psadu COHAYHUX €Hep2OCUCEeM DI3HO20 NPUSHAYEHHS, KOJCeH 3 SAKUX
BKNIOYAMUME OeKIiTbKA OOHAKOBUX NO CBOEMY (DYHKYIOHALHOMY NPUSHAYEHHIO, A€ PIZHUX NO MACO2a0apUmMHUM
napamempax i ROMYJICHOCHI 2elI0eHePeMuyHUX YCMAaAHOBOK.

Macose suxopucmanus 3anponoHOBAHUX 2eaiocucmeMm 3abe3neuums azpoOniOnpUEMCMEam i no6ymosum
CROACUBAYAM CKOPOUEHHS CHONCUBAHHS OP2AHIYHO20 NATUBA | Mepedcesoi eleKmpoenepaii, wo npueede He auuie
00 3HUDICEHHsT CODIBAPMOCMI NepepodKU CilbCbKO20CN00apCcbKoi npooyKyii, are i 00 CKOPOUeHHS WKIOIUGUX
BUKUOI8 8 OOBKIILIA.

KirouoBi cioBa: COHAYHI EHEPrOCHCTEMH, KOMIUIEKC, TETIOKOJIIEKTOp, KOHIIGHTPATOp, €HEepTis,
TeIUTONIpHiiMaY, (POKIIiH, YCTAHOBKA, 1a, IPOIYKIis

IHocTranoBka mpodJemu

HesBakaroun Ha Te, 10 B JaHWH 4Yac rellioeHEpPreTHKa 3HaWIIa IIMPOKE 3aCTOCYBaHHS B pi3HHX cdepax
KUTTEISUIBHOCTI, 10Ci B YKpaiHi {1 BHKOPHCTOBYIOTh B OCHOBHOMY JUISI T€HEPALlil €JIeKTPOCHEPTii SIK Ha BEJIUKUX
COHSIYHMX EJIEKTPOCTAHIISX, TaK i B MOOYTOBMX yMOBAaX, Y NPHBAaTHUX JIOMOTOCIOAAPCTBAX, (hepMEpPChKUX
arpomiANpPUEMCTBAX. TAYHUX JIITHKAX 1 T.II.

TuMm "acoMm COHSYHI €HEPrOCHCTEMHM 3IaTHI 3abesmedyBaTH Habarato OUMBIIMM CHEKTP 3aIHTIB PI3HUX
CHOXWBAYiB 1 mepmr 3a Bce y cdepi BHPOOHHWITBA 1 HEpepoOKH arpapHOi NPOAyKMii., TaKWX SK Tapsde
BOJIOTIOCTa4YaHHA, TeIUIOQiKaIlis, CymiHHS CUTBTOCHIPOAYKIIi Ta PI3HHX MaTepiamiB Ta iHIIE. AHaTi3yIOYH
MOTOYHY CHUTYyAaIlifo, MO’KHA 3pOOMTH BHUCHOBKHM, IO HANI KpaiHi pO3BUTKY LUX HAIMPSIMIB NPHIUIIETHCS
HeIOCTaTHS yBara.
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TuM yacoM, arponpoMHCIOBHI CEKTOP EKOHOMIKH BUMAarae 3Ha4uHa KUIbKICTh TEIIOBOT 1 eIeKTPUYHOT eHeprii
JUISL IEPBUHHOI NIEpepOOKH arporpoayKuii i HalOUIbII aKTyalbHOIO IS MpobieMa € JUls BIJTHOCHO HEBEIMKHX
arponpoOMUCIIOBUX MIANPUEMCTB, IEpLI 3a Bce Ha 0a3l (epMEepChKHX TOCHOIAPCTB, IO OAXAlOTh HE JIMIIE
BUPOLIYBAaTH, ajie 1 NepepoOIIsiTH CUIbIOCHIPOAYKIIFO.

OpHi€I0 3 OCHOBHUX ITPUYHH LIBOTO € T€, 1[0 B rajly3i reJi0TeXHIKM BiJICYTHS €1MHA CUCTEMa CTaHIapTH3aLil
Ta yHidikamii COHSYHHX eHeprocucTeM. Y HI3II KpaiH, y ToMmy 4ucii ¥ B YKpaiHi, iICHYIOTh HaIliOHAJIbHI
CTaHIAPTH B Tay3i TeIIOTEXHIKH, aleé BOHH MAIOTh y3aralbHEHHH XapakTep i MPU3HAYCHI TOJIOBHUM YHHOM IS
COHSYHHX EJICKTPOCTAHIH Ha 0a3i (HOTOCNEKTPUIHUX EJIEMEHTIB i HE PEerIaMeHTYIOTh 0arato TEXHIYHHX Ta
CaHITApPHO-TITI€HIYHUX TapaMeTpiB TEIUIOTEXHIYHUX TETIOCHCTEM, a TaKOX BHPOOHHYO-TEXHOJIOTiUHI Ta
eKCIUTyaTaliiiHi BUMOTH J0 HHUX. SIK HacIioK HBOTro, iCHye Oe3id pi3HMX KOHCTPYKTUBHHX HIPUCTPOIB i
eKCIUTyaTaIlifHNX XapaKTePHUCTHK TEeTIOCHCTEM aHAJIOTIYHOTO TPH3HAYCHHS, SKi MAlOTh BEIHKY KiJIBKiCThH
OpHTiHAIBHUX BY3JIiB 1 €JIEMEHTIB 1 HECYMICHI OIMH 3 OJTHUM.

Le nigBumrye cobiBapTicTh X BUPOOHMITBA, POOUTH HE3PYUYHHMH B €KCIUTyaTallil Ta MPaKTUYHO BHUKIIOYAE
BUPOOHHMYY KOOIIEpalilo, II0 y CBOI0 Yepry IEepelko/PKae OpraHizalii BeIHKOCEpiHHOTO BUPOOHMITBA
reioyCTaHOBOK Ta X MACOBHX MOCTABOK KiHIIEBOMY crokuBavesi [1].

Bupimmti npoOiieMy JOHNOMOXKE KOMILIEKC MOZAYJIBHHX TeliOCHEPreTHYHHX YCTaHOBOK JUIS IEPBHHHOT
nepepoOku arponpoaykuii. ToMmy, MeToro aaHOi poOOTH € po3poOKa TrellioeHepreTHYHOTO0 KOMILIEKCY, IO
CKIamaeTbcsi 3 HaOOpy MOAYINBHUX PI3HHX TI0 CBOEMY (PYHKIIOHATFHOMY TPH3HAYCHHIO COHSIYHUX
€HEeproycTaHOBOK.

OcHOBHHUIT TEKCT

[TporroHOBaHMH KOMIUIEKC T€TIOTEXHIYHUX CUCTEM IIPU3HAYCHUH AJISl TOCTAYAHHS SJICKTPHYHOIO i TEINIOBOIO
EHEPTi€I0 CIIOXKMBAYIB, IO MPAIFOIOTh B arPOIPOMHUCIOBOMY CEKTOPi, (QYHKIIOHYIOTh HE IUTHH PiK 3aJIe)KHO Bij
Ce30Hy 1 3JaTHUX NEpIOJMYHO MIHATH CBOE MICHEpO3TallyBaHHSI. TakUMU € TMepecyBHI CYLIApKH
CUIBCHKOTOCIIONaPCHhKOT MPOAYKIIi, TEIUIUI, BOAOONPICHIOBAYl, YCTAHOBKU JUIS TePMidyHOI 0OpOOKH OBOYIB i
(GpPYKTIB, OCBITJIIOBaJbHI TPHUCTPOI a TAKOX MEPECYBHI >KUTIOBI KOMIUIEKCH JUIS CUIBCBKOTOCHOAAPCHKUX
pOOITHHKIB, SIKIi MOXYTh OYTH pO3TallOBaHi B paifoHaX, BiJJAJEHHX BiJ MaricTpalbHUX 1 PO3MOALIBHUX
€HEeproKOMYyHiKalil.

Bin Oyze siBiaTH co0or0 yHIBepcaibHUI KoMIUIeKke (Ha0ip) yHi(iKOBaHMX MOAYJIB i OJIOKIB 3a JI0IOMOTOI0
AKX MOXHa Oyzne 3i0path pi3HI 32 (QYHKIIOHANEHUM TPU3HAYCHHSIM, MOTYXHICTIO, TEIUIOTEXHIYHUMHU
napaMeTpaMy Ta rabapuTHUMH PO3MipaMH TeTiOCHEPTeTHIHI CHCTEMH.

VY xomrutekci 000B'sI3K0BO OyAyTh MPHUCYTHI TaKi YHI(QIKOBaHI MOIYJIi IEBHUX THIIOPO3MIpPiB:

- KOHIICHTPaTOPH COHAYHOI pafiamnii 3MiHHOI TeOMeTpii,;

- YHiBepcaJlbHi TEIUIONPHiMadi, 0 TEHEPYIOTh 5K TEIUIOBY, TaK 1 €ICKTPUIHY SHEPTiio;

- KOPILYCH KOJIEKTOPIB;

- OMOPHO-CUJIOBI KOHCTPYKIIT Ta IiJHOMHO-NIOBOPOTHI PUCTPOT.

Takox craHmapTH30BaHi Ta yHi(pikoBaHI OyAyTh yCi CIIOIY4HI, KOMYTaIii{HI Ta KPIMHJIbHI €JIEMEHTH.

Jlyist yupaBiiHHS Ta KOHTPOJIO 3a pOOOTOI0 TeiOyCTAHOBOK 3aIlPOINOHOBAHO BUMIPIOBAIBHO-KEPYHOUUN
MO/IyJIb, IO CKJIAJIAETHCS 3 EIEKTPOHHO-IIM(PPOBUX KOHTPOJIbHO-BUMIPIOBAIILHUX MPHUIIA[IIB Ta KEPYIOUHX CHCTEM,
110 BUITYCKAOTHCS CePiitHO. I0ro BUKOPUCTAaHHS T03BONNTE 3a0e3meunTH Oe3nepediiiny poGoTy reioycTaHOBOK
K B aBTOMAaTUYHOMY PEXHMi, TaK 1 KepyBaTH HHMH JUCTAHIIHHO B PYYHOMY PEXHMI 3 €IMHOTO MyJbTa
YOpaBITiHHS.

XapakTepHOIO OCOOMBICTIO JAHOTO KOMIUIEKTY Oy/e OT0o JOCHTh BUCOKA MOOIITBHICTD, sIKa 3a0€3Meuy€eThCs
HEBEJMKOI0 MAacol0 TeNiOCHEPreTHYHHX YCTAHOBOK 1 iX MOJyINiB, MOMJIMBICTIO IIBHAKOTO MOHTaXy Ta
JIEMOHTaXy, 3py4HICTIO TPAHCIIOPTYBaHHS.

Jo mepeBar MOIYJBHUX TeTiOCHEPTETHYHUX CHUCTEM CIiJl TAKOX BiTHECTH iX 0arato(yHKIiIOHAIBHICTB,
HMIMPOKHH Jiara30H TEXHOJIOTIYHUX PETyJIF0BaHb, 3pYUHICTh Ta MIPOCTOTA B EKCILIyaTalliifHOMy 00CIIyroByBaHHI,
a TaKO’ BiJJHOCHO HEBHCOKa cobiBapTicTs [1, 2] .

3 yHi()iKOBaHUX MOJIYJIB Ta €JIEMEHTIB MOXKYTh OyTH CTBOpPEHI Taki MPUCTPOT:

- KOMOiIHOBaHI KOHIICHTPYIOUH T€ITI0KOJIEKTOPH ISl TeHEpaIllii SIK eJIeKTPUIHOI TaK i TEIIOBOI €Heprii 3a paxyHOK
HarpiBaHHS OXOJOKYIOUNX PiIMH Ta OTPUMAaHHS apy HU3BKUX ITapaMeTpiB,;

- OCBITIIIOBAJIbHI IPUCTPOI Ha 6a3i EHEPTOMOCTaYAIBHIX CKIATHHUX ITIOCKUX (DOTOCNEKTPUIHMX MTaHeNeH,

- TeJIioyCTaHOBKA JUISl IPUTOTYBAHHS 1XKi;

- YCTAQHOBKa JUIS CYIIiHHS OBOYIB, (PYKTIB, 3ePHOKPYII'THUX KYJIBTYp Ta IHIIOI POCIMHHOT MPOIyKIIii.

Sk nmonmaTtkoBa omiis 3a OakaHHSAM 3aMOBHHKA B KOMIUIEKT TI'elliOGHEPTeTHMYHUX IPUCTPOIB MOXKe OyTH
BKJIIOYCHA CKJIaJHA BOJOOMNPICHIOBAIbHA TeTi0yCTAHOBKA, BUTOTOBJICHA 3 eaCTHYHUX Matepianis [3].

JoknanHime 3ynMHUMOCS Ha KOHCTPYKIIi JBOX TelliOGHEPreTHYHUX MPUCTPOiB, IO BXOAATH B
MPOTIOHOBAHMH KOMIUIEKC: KOMOIHOBaHOMY KOHIICHTPYIOUOMY T'eJIiOKOJIEKTOPI Ta reJlioeHEPreTHYHOI yCTaHOBKH
JUISL TIPUTOTYBaHHS TKi.

KombiHOBaHUI TeNiOKOJIEKTOP, OCHAINEHHH JTiHIHHUMH CHCTEMaMH, IO KOHIEHTPYIOTH «J[BOrpaHHMI
TI0CKHA QPOKITiH — (hOTOETEMEHT» PECTaBICHN Ha puc. 1, e mo3wuiieto (1) mokazaHuil KOpITyC TeTi0KOIEKTopa,
(2) — doxkuin, (3) — GpoToenemMeHTH.

Y HIKHIN 9acTHHI KoJIeKTopa 6e3rmocepeiHbo i (oToeTeMeHTaMH PO3TallloBaHa OPOXKHIHA (4), aepes Ky
B Tpolieci poOOTH YCTaHOBKH IIPOITYCKAETHCS BOJA, SIKa OXOJIOJPKYE (oToesneMeHTH. Lle 103Bossie miABUIUTH
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Mipy KOHIEHTpauii coHs4HOi paxiauii, BUKIIOYMBIIM rieperpiB QotoenementiB. [lixirpita Boma Moxe
BUKOPHCTOBYBATHCS JUIsl ONAJICHHS Ta T00yTOBHX NMOTped. BepxHe nokputTs Kojekropa (5) cKIsiHE.

OCHOBHUMH T€OMETPUYHUMHU MapameTpamu J{-(okiiiHa €: mupruHa BXiTHOro0 0TBOpY -/l, MMpHHa BUXiTHOTO
oTBOpY - d, Bucora ¢okiina - H, mmpuna rpani ¢pokiina - L. BigHoNIeHHS IUPUHN BX1THOTO 1 BUX1JTHOTO OTBOPIB
(hokITiHa Ha3UBAETHCS TEOMETPUYHHUM KoedilieHToM KoHneHTpauii - K= /1/d.

KyT Mi)X HOpMaUTIO IO TUTOCKOCTI BXiTHOTO i BHXIZHOTO OTBOpPY (POKJIIHA i HOrO TpaHHIO HAa3WBAETHCA
MapaMeTPUIHUM KyTOM - O, & KYT MiX TpaHsiMi (OKITiHA HA3UBAETHCS KYTOM PO3KpHTTA- 3 [4].

Puc. 1 — kom0iHOBaHMIi KOHUEHTPYIOYHUI (POTOCTEKTPUYHHUI IeTi0K0IeKTOP

I'enioKOHIIEHTPaTOpH THUIY JABOTPaHHI IUIOCKI (OKIIIH € MNPOCTUMH Yy BHTOTOBICHHI, 3pyYHHMH B
eKCIUTyaTalli, MaloTh HM3bKY COGIBApTICTh Ta He BHMATalOTh CHCTEM J0OOBOTO CTEKEHHS MO COHIO. IX
3aCTOCYBaHHS JO3BOJIUTH y 2,5-3 pa3sy CKOPOTHTH 3arajlbHy IUIOIIY ()OTOEIEMEHTIB, COOIBApPTICTh SKUX 3HAYHO
BHIIIA, 1110 IPU3BEJIC 0 3HIKSHHSI BapTOCTI TeJIi0yCTaHOBKH, 32 30epeKeHHs 00CATy BUpOOHUIITBA €IEKTPOCHEPTii
3 OIMHUIII IO POOOYO0T MOBEPXHI TeTi0KOIEKTOpa.

Bu3HaYNMO TEIUIOBY 1 €IEKTPHUYHY HOTYKHICTH KOMOIHOBAHOTO KOHIIEHTPYIOUYOTO TelIiOKOJIEKTOpa.

TermnoBa NOTYXHICTh BU3HAYAETHCs 10 hopmyi [1, 4],

P=KYJS OO O A (179, kBr; 1)

ne: K - koedimieHT KOHIIEHTpaIlil COHAYHOI pafiamii,

Y - reoMeTpU4HUI Koe(DilLlIEHT MPOIyCKaHHs COHSIYHOT paniauii (pokiIiHa;

J - IIBHICTh COHAYHOI pafianii, BT/m2;

S - mIoma po6ouoi HOBEpPXHi relliokoIeKTopa, M;

A - koe(iliEHT NOTJIMHAHHS COHSIYHOT pajianii poToeneMeHTaMu;

p - KoedilieHT BiIOIUCKY N3epKaJIbHUX TpaHel (oKIIiHa,

T - Koe(ili€HT IPOIYCKaHHs COHSIYHOT pajianii CKISTHUM IMOKPUTTSIM TelliOKOJIEKTOpa.

I'eomeTpruHUM KOE(DILIEHTOM MPONYCKaHHS HA3MBAETHCS BIIHOIIEHHS KUIBKOCTI COHSYHOI €Heprii, 1o
MOTparJisie Ha BXiHUKA OTBIp (hOKIIIHA, IO KUIBKOCTI €HEprii, 0 BUXOAUTH 3 BUXIJHOTO OTBOpY. BiH 3aiexuTh
BiJl KyTa MajiHHS COHSYHUX MPOMEHIB Ha IONepevHuil nepeTnH (okitiHa - X, a TAKOXK BiJl Oro napaMeTpuyHOro
KyTa i Bu3HayaeThes 1o popmyi [5],

Y = (sina + sin(a - X))/(2sino-cosx), (2)
EnexkTpuyHa MOTYXHICTh JAHOTO TeTiOKOIICKTOPa BU3HAYAETHCS 3 PO3PAXYHKOBOTO CIiBBiMHOMIEHHS [1],
P=KYJS [ In10% kB, (3)

ne 1 - KIIJT hotoenemMeHTiB.

BukoHaHi po3paxyHKH MOKa3ylTh, 110 Ha Teputopii Onecbkoi obnacti B JiTHIM mepiog MakcumasbHa
TEIUTOBA MOTYKHICTP i/ YaC aCTPOHOMIYHOTO IMIBIHS 3 | M2 pobouoi momi remokonekropa ckiage 680-700 Br,
a Horo cepemHBOO00BA TEIUIOBA MOTYXKHICTH Oynme 3HaXoIuWThCs B paiioHi 350 Br. MakcumanpHa muToMa
eJeKTpUYHA HOTYxkHicTh 3 | M? poOouoi MIomi JaHOro rejioKojeKkTopa ckimame Onusbko 120 Br, a
cepeaHb0I000Be 3HAYCHHS LIHOr0 napaMerpa Oyae onusbko 60 Br [1, 3].

[TpoGnema npurotyBaHHs 1Ki B NMOJHOBUX yMOBax 0e3 BUKOPHUCTAHHS OPraHIYHOTO MAJIMBa 3AIUIIAETHCS
aKTyaJIbHOIO 1 B JaHW# yac. 30KkpeMa, IPONIOHOBaHI JUIs L€l METH pi3Hi COHSIYHI €eHEprOyCTaHOBKHU, MAalOTh BUCOKY
BapTiCTh, 3HAYHy Macy 1 Tra0apuTHI PO3MIpH i TOMYy He3pydHI NIpH TpaHcmopTyBaHHi. ms ix 30ipkm i
HaJAIITYBaHHSA Ha Micmi poOOTH, a TaKoXX MOAANBIIOTO IEMOHTaXy MOTpiOHMI 3HayHMHA uyac. Came ToMy,
po3po0IIeHi paHimme MO reflioyCTaHOBOK JUIS IPUTOTYBAHHS 1K1 He HaOyIIH MIUPOKOT0 HOMIMPEHHS.

IenioHepreTuuHa yCTaHOBKA JUIsi MPUTOTYBAaHHS 1XKi, IO MPOMOHYEThCS, MOXE OyTH BHUKOpPHCTaHA ISt
MPUTOTYBAaHHS PI3HOMAHITHOTO Xap4YyBaHHS Ha CLTbCHKOTOCIOAAPCHKHX YTiIASX, HA MPHCATHOHUX MiTSHKAX,
MicTax BiIMTOYMHKIB, a TAKOXK Y BaXKKOJIOCTYITHUX Ta BiJIaJICHUX paiioHax Jie OpaKye OpraHiqHOTO MaJnBa.

I'emiocuctema (puc. 2) sBise pamy 3 TpboMa oropamu (1), Ha KOTpili MOHTYETBCS KOHLIEHTPATOP COHSIYHOL
pazianii nepeMeTHOI reoMeTpii, THITy IBOTpaHHUM IUTackuil Qoxitid (2). Y BUXiZAHOMY OTBOpI KOHIIEHTpATOpa
BCTAHOBJIEHO crienianbHi eMkocTi Juist ixi (3 Ta 4), abo poxen. Ilepmia eMKicTh 300pakae repMETHYHY 3aKPHUTY
IWIHAPUYHY KalCyJly JUIl BUTOTOBIIEHHS pinkoi ixki a00 rapsuux HamoiB, a Apyra — € 0100010 JiOHIM JINCTOM
JUIL IpyrUX cTpaB. 3a OakaHHS 3aMOBHMKAa YCTAHOBKAa MOJKE KOMIUIEKTYBAaTHCS Ta30BOI0 MAIBHHULEID 3
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PEryJIaTOpoM IHTEHCHBHOCTI TOpiHHA (5), KOTpa MOHTYEThCS IiJl JHHIIEM Karcyiu i TpyOompoBomoM (6)
3’€THY€ThCSI Ta30BUM OasioHOM (7), KMt IPU HEOOX1THOCTI 3aKPIMIIOETHCS Y JIIBOT YacTHHI ycTaHOBKH. CTOSIHKH
KpiIJIeHHs rpaHell (okiiHa 3abe3neuyeHi mapHipamu (8), 3 JOMOMOrOI SKMX 3MIHIOIOTH KyT HaXWICHHS Ta
Koe(iI[iEHT KOHIEHTPAIliT COHTYHOT pasiarii [6].

B HOui Ta 1pu XMapHiii moroai Ky roTyloTb, BAKOPUCTOBYIOUH I'a30BY 3alaIbHUUKY.

lemioycTaHOBKa, Mae psa MepeBar y TOPIBHAHHI 3 BXKE BiJOMHMH COHSYHHUMH €HEProCHCTEMaMH
aHaJOTi9HOTO pr3HadeHH:. [lepeaycim e MOKIMBICTh TOTYBaHHS HE TIJIBKH TBEPAY 1Ky, alie i «IepIri CTpaBm
1 pi3HOMaHITHI raps4i Hamoi. Y cTaHOBKA Ma€ 3MOTY HarpiBaTH BOXIY JUIS Pi3HHUX MOOYTOBUX MOTpPEO.

4
H

Puc. 2 - I'esrioenepreTnyHa ycTaHOBKA /ISl IPUTOTYBaHHS 1Ki

KoHueHnTpaTop mnepeMiHHOT reoMmerpii J03BOJISE BCTAHOBUTH PEXHMHU TEPMidHOI OOpOOKHM iXki pi3HOI
iHTeHCHBHOCTI [6, 7]. KpiM Toro, BoHa He BUMarae BKJIIOYECHHS B CBOIO KOHCTPYKILIIIO CUCTEM JJOOOBOTO CTEKEHHS
3a noJo>keHHssM COHI, 110 3HAYHO 3HIDKYE 11 COOIBapTICTh B NOPIBHSHHI 3 IHIIMMH aHAJIOTTYHUMHU 110 OTYKHOCTI
1 MOXKJIMBOCTSIM T€JTiIOCHCTEMaMI.

Jlerka, po30ipHa 1 y TOH ke 9ac mpocTa KOHCTPYKIisl YCTAHOBKH POOUTS ii 3py9HOIO JUIsS TPaHCIIOPTYBAaHHS
Ta IpU eKcIutyaTtanii. Yac MOHTaXy Ta JEMOHTa)Ky KOHCTPYKIII HE MEPEBHIIYE II'SITH XBWINH. Y KOMILIEKT
BUIICOIHCAHOI TeTIOCUCTEMH BXOIUTH CIEIialbHUNA (YTISIp, IPU3HAYCHUNA IS 11 pO3MILICHHS B pO3i0paHOMY
BUTIISIIL TIPH TIEPEBE3EHHI 00 TPUBAIOMY 30€piraHHi.

[IponoHy€eThCSI MOJCTBHUNA PS, OO0 MICTUTH TPH TENiOYCTAHOBKH [UIS TOTYBaHHS 1XKi, SKi BiIPi3HAIOTHCS
PO3MipoM, (YHKIIOHAIbHUMH MOXKJIMBOCTSIMH Ta TEILIOBOIO MOTYXHICTIO. [Ipu 1bOMy CIlij| 3a3HA4UTH, 10 HE
mennre 40% pneraneil 1 By3nmiB Ui BCbOTO MOJENIBHOTO DSy BHINEONUCAHUX TIeJiOyCTAHOBOK OYAyTh
yHi()iKOBaHUMHU.

BucHoBku

BripoBapkeHHs IaHOTO KOMILIEKCY J03BOJIHTh:

- 3MEHIIHTH CO0IBAPTICTh BUPOOHMIITBA TeJIiOCHEPIeTHYHNX CHUCTEM MPHOJIN3HO Ha 50% 1 MpuOIM3HO HA CTIIBKH
K i IBUIIUTH iX piBEHh €KOHOMIYHOT pEHTA0EIHHOCTI,

- CIIPOCTHTH iX eKCIUTyaTaliifHe 00CITyroByBaHHS Ta 3HAYHO 30UIBIINTH PEMOHTONIPHUAATHICTH;

- CKOPOTHTH TPYIOMICTKICTh MOHTA)XXY Ta IEMOHTAXY, 3pOOUBIIN THM CAMHM TeIi0yCTaHOBKH MOOLTEHUM;

- pO3MIMPUTH Cepy IX 3acTOCYBaHHS.

- 3pOOHTH Te€ITI0CHCTEMH CyMICHUMH SIK OJJHA 3 O/IHOIO, TAK 1 3 eHEPreTHYHUMH CHCTEMaMH IHIINX THITIB

- CYTTEBO CIPOCTHTH 3aBJAaHHs OpraHi3alii BEIMKOCEPIHHOI0 BUPOOHUIITBA.

- CTBOPIOBATH IIUJIi MOJIENBHI PAIN COHIYHUX €HEPTOCHCTEM Pi3HOTO MPHU3HAYEHHS, KOXKEH 3 SKHUX BKIFOYaTHME
JIEKiTbKa OJJHAKOBHX IO CBOEMY (DYHKIIIOHATFHOMY IPU3HAYEHHIO, aJIe Pi3HUX 110 Maci, rabapuTHIM IapameTpam
1 HOTY>XHOCTI I'efliOeHePreTHYHUX YCTaHOBOK.

Kpim TOro macoBe BUKOPHCTAHHS 3alpPOIOHOBAHUX TEIIOCHCTEM 3a0e3MeYUTh arpoIiANPHEMCTBAM i
MOOYTOBHM CIOXXHMBa4daM CKOPOUEHHs CIIOKMBAHHS OPTaHIYHOTO MaiMBa i MepexkeBoi enexTpoeHeprii 1o 40%,
10 TpUBEJE HE JIMIIE 10 3HMXKEHHS COo0iBapTOCTI MepepoOKH CiIbChKOTOCHOAAPChKOl NMPOAYKIii, ane i 1o
CKOpPOYCHHS IKIIJIMBUX BUKUJIB .B JTOBKIJLIS.

Bce BuieckasaHne J03BOJUTH pealtlizyBaTH OLIbII MacoBe BHKOPUCTAHHS TETIOTEXHIYHHUX CHCTEM SIK IS
MIEPBUHHOI NepepoOKH arponpoaykKiii Tak i B iHIMX cdepax eKOHOMIKH, a TakoX Uil MOOYTOBHX MHOTpeO
IHIMBIyaJbHUX KOPUCTYBadyiB YMM B JaHMH dac, 3a0e3leduylodd MpakTHYHO BCi IXHI HOTpeOu B
€HEpronocTayaHHi y BECHSIHO-JIITHIH Mepioz.
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COMPLEX OF MODULAR HELIO ENERGY INSTALLATIONS
FOR PRIMARY PROCESSING OF AGRICULTURAL PRODUCTS

Palaguta V.M., Ph.D., Associate professor, S.M. Peretiaka, Ph.D., Associate professor, Hotin S.Yu.,
Ph.D., Associate professor, E. V. Savchuk, Senior lecturer; O.V. Kotenko, Senior lecturer
Odessa National Maritime University

Annotation. The work is devoted to the solution of the currently topical problem of introduction into mass
production and operation of solar energy systems for the primary processing of agricultural products.
Technological processes related to the processing of agricultural products are often quite energy-intensive and
require significant consumption of thermal and electrical energy, which have a high cost. Therefore, their
replacement with solar radiation energy could give a significant economic effect.

Solar energy systems are able to satisfy a wide range of consumer needs, primarily in the field of production
and processing of agricultural products, such as hot water supply, heating, drying of agricultural products and
various materials, etc.

However, today, solar power plants are rarely used to provide energy for the aforementioned technological
processes. One of the main reasons for this is the absence of a single system of standardization and unification of
solar thermal energy systems. In order to solve this problem, this paper proposes a complex of modular solar
energy systems intended for energy supply to consumers of the agro-industrial sector of the economy.

It is a universal set of unified modules and blocks, by means of which it will be possible to assemble solar
energy systems that differ in functional purpose, power, thermal parameters and overall dimensions. A
characteristic feature of this complex will be its high mobility, multifunctionalness, a wide range of technological
adjustments, convenience and easiness of operation and maintenance, as well as a relatively low cost.

Implementation of this complex will allow to:

- reduce the production cost of solar energy systems by approximately 50% and increase their economic
profitability by approximately the same amount;

- simplify their operational maintenance and reduce the labor-intensiveness of installation and dismantling,
thus making solar installations mobile;

- expand the field of their application;

- significantly simplify the task of organizing multi-series production;

- create continuous model series of solar energy systems of various purposes, each of which will include
several solar power plants that are identical in terms of their functional purpose, but different in terms of mass,
dimensions and capacities.

Mass use of the proposed solar systems will provide agricultural enterprises and household consumers with
a reduction in the consumption of organic fuel and network electricity, which will lead not only to reduction in the
cost of processing agricultural products, but also to reduction in harmful emissions into the environment.

Keywords: solar energy systems, complex, solar collector, concentrator, energy, heat receiver, foklin,
installation, food, production
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OIITUMIBALIA CKUIALY BI®PITO-CUPY 3EPHUCTOI'O
3 AT'TATHUMHU KAIICYJIbOBAHUMUA HAITOBHIOBAYAMUA
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Anomayin. Pozwupennss acopmumenmuoi JiHilKY epmMenmosanux MoI0YHUX npoOyKmie 3 npoOiomukamu,
3ANYUEeHHs 00 BIHCUBAHHSA Yici Kame2opii NpoOYKYii HOBUX 6ePCME HACENeHHs, 30KpeMda MON00I, CHpusimume
0300posneHHI0 yKpaincokol nayil. Tomy axmyaibHuM 3a60aHHAM CbO200CHHsI € PO3POOIEHHs peyenmyp ma
mexHonoz2it 6igido-npodykmis (30Kkpema, 0OiQioo-cupy 3epHucmoco) 3 I[HHOBAYIIHUMU [HESpedieHmamu —
Kancynb08anuUMu SiOHUMU HANOBHIOBAUAMU, AKI WUPOKO BUKOPUCMOBYIOMbCA 05 Yiei kameaopii npoodyKkyii y
kpainax €C.

Jlna npogedenHs eKCnepUMEHMANbHO-CIMAMUCMUYHUX OOCTIONCEHb WO000 BUSHAYEHHS ONMUMATLHO2O
CNIBBIOHOWICHHS CUPOBUHHUX [HepedieHmie y peyenmypi Oihioo-cupy 3epHUCmoco 0y10 UKOPUCHAHO
HAanogH08ayi Kancyvosawi simuusnsanozo nionpuemcmea IIT « BOMOH» (m. Isano @pankiscvk) nio mopeogoro
mapkoro «Ikpa imimosanay (be3 cupony), sepra 6ighi0o-cupy HeHCUPHI Ma 8EPUIKU 3 MACOBOI YACMKOI0 dHcupy 18
%. Mna  onmumizayii peyenmypnozo ckaady 0ighioo-cupy 3epHUcmo2o 3 KANCyibOBAHUMU AIOHUMU
HanosHiogauamu Oyno euxopucmano npozpamuuti nakem Statistica 12 (StatSoft, Inc.). Busnaueno onmumanvue
CRIGBIOHOUWICHHS. CUPOBUHHUX [HepedicHmie y peyenmypi Oihioo-cupy 3epHUCMO20 3 KANCYAbOBAHUM
Hanoguiayem 0Oe3 CUpOny HA OCHOBI 00pOONEHHS eKCNePUMEHMANbHUX OAHUX W000 Op2aHONIenmMudHUX
NOKA3HUKIE YLIb0B02O NPOOYKMY. Hallguuje 3Ha4enHs ceHcophoi oyinku — 20 6anie — docsaeaemuvcs npu Macosii
yacmyi gepuwikig y npooykmi 28,02 % ma macositi yacmyi nanosniosaua «Ikpa imimosana «Ionynuysy 11,04 %,
npU YbOMy MACO8A YACMKA 3epeH 0igioo-cupy 3epHucmoeo nexcuprnozo ckaaoac 60,94 %.

Vei spasku 6igioo-cupy 3eprucmoco 3 KAncynbOBAHUMU HANOBHIOBAUAMU, SUPOONEHI 34 pO3pPOOIeHUMU
peKoMeHOayiamu, MAalomeb GUCOKI OpP2AHONEeNMUYHI NOKA3HUKU, AKI 8I0N08I0aroms po3pOOIeHUM MOOeIbHUM
NOKA3HUKAM NpU CKIAOAHHI WKAL 6an080i OYIHKU Yilb068020 NPOOYKMY, OYIHKA (DI3UKO-XIMIMHUX NOKA3HUKIG
8UPOONIEHUX 3PA3KI8 OiIO0-CUpy 3epHUCIO20 3 KANCYIbOBAHUMU HANOBHIOBAYAMU CEIOYUMb, U0 KANCYIbOBAHI
s2ioui nanoguiosayi «lkpa imimosana» me 30MICHIOIOMb 0YJICe CYMMEBO20 BRAUBY HA NOKAZHUKU KUCIOMHOCMI
npoodykmy. Mikpobionoeiuni noxasHuku 0iido-cupy 3epHUCO20 3 KANCYIbOBAHUMU HANOBHIOBAUAMU
8i0nogioaroms maxkum 00 QepmMeHmo8anux NpPoOyKmie npodioMUUHO20 NPUSHAYEHHS 3 MPUBATUM MEPMIHOM
30epicanns.

KurouoBi ciioBa: 6idimo-cup 3epHHCTHI; KallCyIp0BaHUHA SATiTHUK HANIOBHIOBAY; BEPIIKH; 3epHO Oidimo-
CUpY HEXXHpPHE; PEeLenTypa; ONTUMAIBFHUN CKJIaJ]; CCHCOPHA OIiHKA; MOKa3HUKH SKOCTI.

ParnionanpHe Xap4yBaHHS € OJJHAM 3 HAHBaKJIMBIIINX YMHHHUKIB, SIKMH 3a0e3neuye 30epeXeHHs 3/J0pOB’s Ta
Mpane3aaTHOCTI JIOJWHY, TTOJAOBXKYE TPUBANICTh Ta MIABUIIYE SKICTh 11 kUTTA. OMHIEIO 3 YMOB MiATPUMAaHHSI
3JI0pOB’sl, TIPaLe3AaTHOCTI Ta JIOBIOJITTS JIOJUHU € JIOTPUMAaHHS TPhOX OCHOBHUX NPUHIMIIB PanioHAIEHOTO
XapuyBaHHS, 110 BKJIIOYAIOTh: OajlaHC eHeprii, sika MOCTynae 3 DKEI 1 BUTPAvyaeThesl JIOJMHOI0 B Ipoleci
KUTTENISUTBHOCTI; 3aJJ0BOJICHHS MOTPed OpraHi3My JIOAWHU y MEBHUX KiTBKOCTI Ta CIHIBBIAHOIIEHHI Xap4OBHX
PEYOBHH; JOTPUMAHHA PEXUMY XapuyBaHHS [1, 2].

Hayxosi nparti, Tom 87, Bumyck 2 Scientific Works, Volume 87, Issue 2
17


http://creativecommons.org/licanses/by/4.0
http://creativecommons.org/licanses/by/4.0

