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KpuBopi3pkuii HaIliOHATIBHHUH YHIBEPCUTET

MOJUP®IKOBAHU EJEKTPOTEXHIYHU KOMILJIEKC COHAYHOI
EJEKTPOCTAHIII 1151 YMOB 3AJII30PYIHUX HNIAMNPUEMCTB

Tonosnorw memor docnidxcenus € nioguuienHs Koegiyienma KOpucHoi Oii COHAYHOI naHeli Ma 3HUNHCEHHS.
11020 6apmMocmi, OCKINbKYU NIOSUWEHHS epeKMUBHOCTI, 3a36UdAll, CYNPOBOONCYEMbC 3POCMAHHAM YIHU
COHAYHUX YCMAHO080K. ToMY OOYINbHUM € NOWYK ONMUMATLHUX NAPAMEMPI6 COHAUHOL YCMAHO8KU, WO 0acmb
3MO02Y OMPUMAMU MAKCUMALbHUL Koehiyienm KOpUCHOL Oii 3a MIHIMATbHUX eKOHOMIYHUX 3ampam. 3anpono-
HOBAHO PO3MAULYBANHA COHAYHUX NAHENel Ha Mepumopii 3a1i30pyOHUX NIONPUEMCME.

IIpoananizoeano ModNCIUB0CMI 6NPOBAOINCEHHS eeKMPOMEXHIUNHO20 KOMNIIEKCY COHAYHOI eleKmpoCcman-
Yii' 6 YMOBU eHep2OEMHUX 3aNI30pYOHUX nionpuemcme. Pospodneno cucmemy ovucmxu ma cucmemy Haxuiuy,
CMPYKMYPHY CXeMY eleKMPOMEXHIYHO20 KOMNIEKCY 3aNi30pyOHUux RIONPUEMCIG, pO3pOONIeHUl aneopumm
DyHKyionyeanHs enekmpomexHoI0SiYHO20 KOMNILEKCY COHAYHOT eleKmpoCmanyii.

3anpononosana cucmema o4yuUCmKU NOBEPXHI COHAYHOI NaHeni 00360IUMb ePEeKMUBHO X eKCNIyantyeamu
8 YMOBAX 3ANI30PYOHUX NIONPUEMCME, He 36ANCAIOYU HA MEeMANi308aH] YACMUHKY NULY, WO 0Ci0aoms HA ix
nosepxti. Cucmema Haxuiy COHAYHOL nAHeri 003601UMb NIOSUWUNMU e(h)eKMUBHICMb (DYHKYIOHYBAHHS COHAY-
HOI' cmanyii Ha npoms3i 0oou.

Knwuogi cnosa: 6ionoeniosanvui ddicepena enepeii, en1ekmponocmauanis NiONPUEMCmes, COHAYHA NAHETb,

cucmema O4UCmKu.

[ocranoBka nmpo6semu. [loTeHIian BiJHOBIIO-
BaHUX JDKEpeN eHepTii y CBiTI CTaHOBUTH MUIbAPAN
TOHH YMOBHOTO ITaJIiBa Ha PiK 1 3HAYHO MEPEBUIITYE
00csT yCiX CIIOKUBAHKUX B IaHWH Yac MalMBHO-CHEP-
reTMYHHX pecypciB. Moro pauioHanbHe BHKOpHC-
TaHHs JTO3BOJIUTH BHUPIMIMTH LIIHHA psix mpobiem,
MOB'SI3aHUX 3 CEKOJIOTIYHO HEOES3MEeYHUMHU TPOILIie-
caMu TiepepoOKH BYIJICIIEBOTO MalnBa 1 HOTo 3ao1a-
JOKEHHSIM, 3HIDKEHHSM BUTpPAT Ha TPAHCIIOPTYBaHHS
MaJIMBa B TEPUTOPIAILHO Bi/JaIeHI PETiOHH 1 Ti/IBH-
IICHHSM PiBHS 1X EHEepreTUYHOI HaIHHOCTI. 3 OrIsi Iy
Ha, 10 3aCTOCYBaHHS aJlbTEPHATHBHUX JDKEPEN JUIS
BUPOOHUIITBA €JICKTPOCHEPTii — JIOJaTKOBUH CTHMYI
JI0 PO3BUTKY IPOMHUCIIOBOCTI, 3a0e3TMeueHHs 3aiHs-
TOCTI Ta ITIBHINEHHIO PIBHS *XKUTTS HACEJICHHS, a B
KIHIIEBOMY IIiJICYMKY, 3MIITHEHHSI Ta CTUMYIIFOBaHHS
exoHoMikH [2]. CoHsuHa eHepreTHKa — OfiHa 3 Tay-
3€M aJIbTEPHATUBHOI €HEPIeTUKH, 110 PO3BUBAOTHCS
HANO1IbII JUHAMIYHO.

AHaJIi3 OCTaHHIX T0CTiMKeHb i myOaikaniii. AHa-
JIi3 OCTaHHIX JOCHTI/DKEHb 1 myOikaii [ 1-6] mokasas,
10 OCOOJMBICTIO €HEPronocTayaHHs 13 BUKOPUCTAH-
HSIM COHSIYHOT €Heprii € HemoCTiHHICTh B Yaci, Crpu-
yuHeHa oOepraHHsM 3emuni HaBkoio Conus. [liis
3a0e3revyeHHsi HEeoOXiHOI TeHepOBaHOI MOTYKHOCTI
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301IBIIYIOTH TUTOIITY TTaHeNeH, a00, SIKIIO 11e MOYKITHBO,
YKOMIUTEKTOBYIOTh iX TTOBOPOTHHM MeXaHi3MoM [7].
3ae)XHo BiJI CUTHAIB Bix gaBada moyiokeHHss CoHIs
MOBOPOTHUH MeXaHi3M MO3HLIOHYE IJIOIIMHY MaHem
MEPIESHANKYIISIPHO 710 COHSIYHUX MpOMeHiB. Psi aBro-
piB [8—10] po3misgaloTh ULIAXH PO3PAXyHKY OMTHU-
MaJIbHUX KyTiB HAXHJIy COHSYHUX TaHeNel 70 Topu-
30HTY 1 a3UMyTa TIOBOPOTY, NP SKUX Oyrie OTPHIMaHO
HaiOLIbIIe eHeprii Bil COHSIYHOTO BUMIPOMIHIOBAHHS.
[Ipore MOpiBHANBHOTO aHAJi3y MiX CHCTEMOIO MO3HU-
LIOHYBaHHS Ta CTAIllOHAPHUM MOHTAXKEM COHSIUHHX
MaHenei 10ci He BUKOHAHO.

IMocTtanoBka 3aBaaHHs. MoaudikyBaTH eleK-
TPOTEXHIYHUH KOMIUIEKC COHSYHOI eIeKTPOCTaHIIil
po0OTH B yMOBaAX 3aJi30pYIHUX ITiIIPUEMCTB.

Bukaax ocHOBHOro marepiajy aocTixKeHHS.
[o50BHOIO METOI0 LWX JIOCIHIKCHb € TIIBUIICHHS
koedilieHTa KOPUCHOT il COHSYHOTO KOJEKTOpa Ta
3HIDKCHHS HOTO BapTOCTi, OCKIIBKHA IIiABUIIICHHS
e(PeKTUBHOCTI, 3a3BHYal, CyNPOBOMKYETHCS 3pOC-
TaHHSIM LIHU COHAYHHUX yCTaHOBOK. ToMy JOLIEHUM
€ TIOIIYK ONTHMAJILHUX MapaMeTpiB COHAYHOI ycTa-
HOBKH, IO JAaCTh 3MOTY OTPHMAaTH MaKCHMaJbHUI
KOE(QII[IEHT KOPUCHOT [Iii 3a MiHIMaIbHUX C€KOHOMIY-
HUX 3aTpar.



Enepreruka

Puc. 1. Po3ramryBaHHs COHYHHX NaHeJIell HA TePUTOPIl 3aMi30pyAHUX MiINPHEMCTB

3anmponoHOBaHO PO3TAIIyBaHHS COHSYHUX TaHe-
JIel Ha TEPUTOPIi 3aTI30pYAHUX MiANPHEMCTB pHC. 1.

[lepmr HiX po3TIAgaTH MOXKIWBI BapiaHTH BHPI-
MEHHS MPoOJieMH, HEOOXiTHO BU3HAYUTH ITOKa3-
HUKHU, 32 SKUMH OynyTb TOpPIBHIOBAaTHCS ajbTep-
HaTMBHM 1 BHOWparucs Hadkpama. LI mokasHuKH
NPUUHATO Ha3uBaTH KpuTepisimu BuOopy. Hampu-
KJ1a)1, TPUHMAIOUW PillIeHHs PO NPU0aHHS HOBOTO
oOnmamHaHHSI, MOKHA OpIEHTYBaTHCS Ha KpHUTepil
IiHA, TPOIYKTUBHOCTI, EKCILTyaTaliifHUuX BUTPAT,
€pProHOMIYHE 1 T.11., @ B pa3i MIPUUHATTS PillIeHHS PO
npuiioM Ha poOOTY HOBOTO CIiBPOOITHUKA KPHUTEPi-
MU BHOOPY cepell KaHAUIATiB MOXKYTh OyTH OCBITa,
IocBig pobotH, Bik, 0coOuCTI skocTi. [lo MoxIH-
BOCTI KpuTepii BHOOPY TOBHHHI MaTH KiTbKiCHE
BUpaxeHHs. Kputepii 3aiexars Bil METH pPillleHHS,
XapakTepy KOHKPETHUX 3aBJaHb 1 MOXYTb OyTH
00’€eKTUBHUMH (3aCHOBAaHUMH Ha TMpaBHIIaX 1 Mpo-
neaypax) i cy0'eKTUBHUMU (Ha JyMKaX €KCIIEPTIB).
Bix sixocTti o6panux kputepiiB 0arato B oMy 3aiie-
JKUTB 1 AKIiCTh pimeHb. OTxe, mepeBaraMu COHIIHUX
YCTaHOBOK € [4]:

1) eekTHBHE BUKOPHUCTAHHS SIK MPSMOTO, TakK i
PO3CISIHOTO COHSYHOTO BUIIPOMIHIOBAHHS; MOMKJIU-
BICTh CTBOPEHHSI YCTAHOBOK IPAKTUYHO Oy/b-sKOi
MTOTYKHOCTI;

2) MOCUTHh BEIHWKHUH TEpMiH CIYXKOM YCTaHOBOK
(mo 50 pokiB); movyarkoBi BuTpatu Ha CY (coHAuHI
YCTaHOBKH) 3HAYHO MEHILI, HIXK MPHEAHAHHS Bijaa-
JICHOTO HACEJICHOTO MYyHKTY J0 CHUCTEMH TEIIONocC-
TauaHHs a00 eNIEKTPOIOCTaYaHHs, a eKCIUTyaTaliiHi
BUTPATH 3 YPaxyBaHHSIM TEPMIHY CIyXOM BUSIBIIS-
I0THCSI HIDKYMMHU, HDK Y JM3EIBHUX €IeKTPOCTaHLIH];

3) marepiajgu COHSYHUX YCTaHOBOK BHKOHYIOTbH
(GyHKIII0 BHITYKaHOTO OyIiBeNBHOrO Marepiaiy, 1o
MOJIMIIYIOTh apXITEKTypy OyaiBelb, IO 3a0e3meduy-
FOTh iX BOJIO 3aXHCT, 3BYKOI30JIAIIIIO ¥ TETIJIO3aXHCT;

4) 3actocyBants CY HE Ma€ HETAaTUBHOTO BILJIUBY
Ha HaBKOJIMIIIHE CEPEIOBUILE.

BpaxoByroun BumieHaBeneHi (akTH, MOXKHA
TOBOPHUTH TPO JOUIIBHICTH BUKOPUCTAHHS COHSY-
HOTO TOTEHIIialy, KU MpHManae Ha TEPUTOPIO
Vkpainn. CepenaHbopidHa KiNbKiCTh CyMapHOI
COHSYHOT pajiamii, 1o HaJXOAUTh Ha | M? MOBEpXHi
Ha TepuTopii YkpaiHi, 3HAXOIUTHCS B MEXKax BiJ
1070 kBt rox/m? y miBHiuHI# yacTHHI YKpaiHu J0
1400 kBT rom/m?

[Ipu poGoTti B atmMocdepi, o MIiCTUTh OKUC BYT-
aewto, He ounbire 1 poky [TAK moxe OyTu 30inbpIeHa
10 50 Mr/m3, a ipu po6oti He Oinbuie 30 XBUIMH — 10
200 mr/m3. PoGoTu mpu 3011bIIEHOMY BMICTY OKHCY
BYIJICIIO B TIOBITPi poO0Y0i 30HU MOXKYThH BiTHOBIIIO-
BaTUCS HE PaHille AByXTOIUHOTO TIEPEPHUBY.

[Ipu po3poOIri KOPUCHUX KOMAJIMH B arMochepy
Kap €piB BUIUIAETHCS TAKOXK IMWJI, IO TPEICTABISE
co0Or JIpiOHI TBEpJli YaCTUHKU PO3MIPOM MEHIIIE
0,1-0,5 mm. OstHa MOXxe OyTH SIZIOBUTOIO 1 HE S7I0BH-
To10. /10 HE SAMOBUTOI BITHOCITH KBAPIIOBY, a paIioak-
TUBHUH Tiun [7].

®i3uka mpouecy NOMIMPEHHS NHIYy JO3BOJISE
BUSIBUTH TPH OCHOBHHUX (DAaKTOpH, IO BH3HAYAIOThH
MUWIOBY OOCTaHOBKY Ha Oyib-iKOMYy OO'€KTi, — IIe:
BMICT MWy B TIOBITpi, BUHOC (BUKH[) MUY IMOTO-
KaMH, 10 PYXaroThCs, 1 BIIKJIAICHHS MUY HA TPHU-
nernmux 1o ii oxepen Tepurtopisx. Llimkom sorigHO
JOCHTIDKYBaTH Il YMHHUKK y B3aEMHOMY 3B'S3KY,
MPUYOMY TOJIOBHUM 3 HUX € BMICT MUY B IOBITPI,
a HACTYIHI JBa 3aJie)KaTh BiJ HHOTO 1 Bij mapame-
TPiB aepO30JILHOI CUCTEMH, 30KpEMa, Bij IMIBUIKOCTI
ra30MOBITPSIHOTO IOTOKY, MacH MUJIOBUX YaCTHHOK i
rapaMeTpiB MOKa3HUKIB, M0 XapaKTepu3yrTh audy-
3110 IUX YaCTHHOK.

UwmcTi COHSUHI MaHel TapaHTyI0Th MAKCUMaJIbHY
eHeproBijyiady. Ilepma cucremMa s YHIICHHS
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Puc. 2. biiouHa cTpyKTypa cCHCTEeMH OYUCTKU:
1 — 6s10K MepeMillleHHsI CHCTEMU OYMCTKH;

2 — 0JI0K KepyBaHHS NepeMillleHHSIM CUCTeMH
04HCTKH; 3 — 0JIOK MArHiTHOI 0YNCTKH; 4 — OJIOK CyXoi
OYMCTKH; S5 — 0JIOK CHCTeMH HAXHJIY COHSIYHOI NMaHei;

6 — 0,10k KepyBaHHSI COHSIYHOI MaHeJIi

¢oToranbBaHIYHMX €HEPTETUUYHUX YCTAHOBOK 3 CEP-
tugikatom HiMenbkoro cinbcbKOrocmnonapcbKoro
toBapuctBa (DLG): Kércher mnpomnonye uyymnose
pimieHHst 171 €(PEKTUBHOTO OUYMWIICHHS MOJYIIiB
COHSYHMX Oarapei, 0 3HaYHO MIJBHUIIYE iX eHep-
roBignaay — 10 20% mopiBHIHO i3 AyxKe 3a0pymaHe-
HUMH MOJYJISIMH.

MOoXIUBOCTI cucTeMH iSolar BUKIIFOYHO MIUPOKI.
3acTtocyBaHHS I[i€i CUCTEMH Il OYMIICHHS MOJY-
JB COHSYHHUX CHCTEM €JEKTPO- Ta TeIIoNnocTa-
YaHHSI TapaHTy€ NPUOYTKOBE BUKOPHUCTAHHS €HEprii
COHIISl SIK PI3HUMHM MiANPUEMCTBAMH, TaK 1 BIaCHU-
KaMH NpuBaTHUX OyauHKiB. OcoOnuBoO epeKTuBHO ii
BUKOPHCTAHHS B MICIISX, CXUIILHUX JIO IHTCHCUBHOTO
3a0pyTHEHHsI, HAMPUKIIA, Ha GepMax, Ha JaxXy SKUX
MOCTIMHO OCIJIa€ MUJT 3 BEHTUJISIIIIMHUX YCTAHOBOK 1 3
HaBKOIMUIIHIX oiB. 1Solar Big Kéircher — ekonoMiuHe
PIICHHS SIK JIJISl BIACHUKIB COHSYHHX €HEPTrOyCTaHO-
BOK, TaK 1 Ju1st (pipMm, 110 3aMAIOTHCS iX OUUIIICHHSM.
JI1st MEeXaHIYHOTO 3aXHUCTy COHSYHOI Oarapei BHKO-
PHUCTAHO JIMIIE OJIHE YUCTE CKJIO TOBIIHMHOO 3 MM,

[licns mpoBeneHHsS MEBHUX PO3PaxyHKIB JBOX
BHIIAJIKiB, 10 JOMOMAararoTh pO3paxyBaTd KyT
HAXWJIy COHSYHOT MaHesi, OyJI0 CIPOEKTOBAHO CHC-
TEMy HAaXWIy COHSIYHOI TaHeNl 1 TaKoX CHCTEMY
OYHMCTKH. 3arporioHoBaHa OJ0K cxeMa (puc. 2) cuc-
TEMH OYHCTKH CKJIQAA€ThCs 3 OJOKY KepyBaHHS,
pyxoMoro OJIOKY, OJOKy MarHiTHOI OYHCTKH, OJIOKY
CyXOi OYHMCTKH, CUCTEMA HAXHUITY.

Ha puc. 3 300pakeH0 QyHKITIOHATEHY CXEMY CHC-
TEMH OYHMCTKHU Ta CHCTEMH HaXHITY.

CucremMa OUYMCTKHM COHSYHUX TIaHENEH B yMO-
Bax 3aIi30pPYJHUX MIAMPUEMCTB IPAIFOE HACTYITHHM
YUHOM: CHCTEMa KepYBaHHS COHSIYHOI mMaHemuo 10
TIOJIa€ CUTHA HA CUCTEMY KePyBaHHSI OUMCTKOIO 2, CHC-

TEeMa KepyBaHHS OYHCTKOIO 2 TOJa€

cHrHall Ha ONOK mepemimeHHs 1,
TICPEMIIIICHHS 3IIIICHIOETHCS 3aBIISIKH
HalpaBIsIlounM  peiii 4, B Bepx-
HBROMY TIOJIOKCHHI ITOYMHAE TIpa-
I[FOBATH MAardiTHA OYMCTKA 3, ICIs
MAarHiTHOI OYMCTKU 3 TOYHHAE ITpa-
I[IOBaTH CHCTEMa CYXOl OYUCTKH 6,
CHUCTeMa KepyBaHHA COHSYHOIO

6
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na”emro 10 mogae curnan Ha cuc-
TeMy Haxwiy 9, cOHsSYHA TaHeNb
3MIHIOE KyT HaXWiy 3aBISKH PyXO-
MOMY POJIUKY 8 1 peiiui 7, sika 3a7ae
HaIpsM.

BucnoBku. 1. IIpoananizoBaHo
MOXKITUBOCTI BIPOBAKEHHS €JICK-
TPOTEXHIYHOTO KOMIUIEKCY COHSY-
HOI EeJIEKTPOCTaHLii B yMOBH 3aji-
30pYIHHX HiIIPUEMCTB.

2. Po3pobiieno cucreMmy odYmc-

TKH Ta CHCTEMY HaxWly, CTPYyK-

Puc. 3. ®yHkuioHaIbHa cXeMa CHCTEMH OYUCTKH Ta CHCTEMH HAXMITY
COHSAYHOI naneJi. 1 — 0JIOK nepeMillieHHsI CHCTEMH 0YMCTKH; 2 — OJI0K
KepyBaHHsI NepeMillleHHSIM CUCTeMH 0YMCTKH; 3 — 0JIOK MAarHiTHOI OUHMCTKH;
4 — HanpaBJIsiioya peiika; S — COHSYHA MaHeJIb; 6 — OJI0K CYX0i OUHCTKH;
7- 8 — cucTemMa HaXWJIy; 7 — HANPABJIAIO4YA peiika; 8 — NOABIKHMIA POJTHK;
9 — npuBix cucreMu HAXUIY; 10 — 0JIOK KepyBaHHSI COHSIYHOY ITAHeJ
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TYpHY CXEMy eJEeKTPOTEXHIYHOTO
KOMIUIEKCY 3aJi30pyAHUX MiANpH-
€MCTB, PO3POOJICHUI aIrOpUTM
(DYHKITIOHYBaHHSA  €IIEKTPOTEXHO-
JIOT1YHOTO KOMIUIEKCY COHSIYHOL
€JICKTPOCTAHIIII.
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Boiko S.M. MODIFIED ELECTRICAL ENGINEERING COMPLEX
OF SOLAR POWER PLANT FOR CONDITIONS OF IRON GAS ENTERPRISES

The renewable energy potential in the world is billions of tonnes of conventional fuel per year and far
exceeds the amount of currently consumed fuel and energy resources. Its rational use will solve a number
of problems associated with environmentally hazardous processes of processing and saving of carbon fuel,
reducing the cost of transporting fuel to territorially remote regions and improving the level of their energy
reliability. Considering that the use of alternative sources for electricity production is an additional incentive
for the development of industry, employment and raising the standard of living of the population, and ultimately,
strengthening and stimulating the economy.

Analysis of recent research and publications has shown that a feature of solar-powered energy supply is
the volatility in time caused by the rotation of the Earth around the sun. To provide the required power output,
they increase the area of the panels or, if possible, complete them with a rotary mechanism. Depending on the
signals from the sun's position sensor, the rotary mechanism positions the plane of the panel perpendicular
to the sun'’s rays. A number of authors consider ways of calculating the optimal angles of inclination of solar
panels to the horizon and azimuth of rotation, which will receive the most energy from solar radiation. However,
a comparative analysis between the positioning system and the stationary installation of solar panels has not
yet been performed.

The main purpose of these studies is to increase the solar collector efficiency and reduce its cost, since
efficiency gains are usually accompanied by an increase in the cost of solar installations. Therefore, it is
advisable to find the optimal parameters of the solar installation, which will allow you to get the maximum
efficiency at the lowest economic cost. The location of solar panels on the territory of iron ore enterprises
is suggested. Possibilities of introduction of the electrotechnical complex of the solar power plant in the
conditions of energy-intensive iron ore enterprises are analyzed.

The purification system and the slope system, the structural scheme of the electrotechnical complex of iron
ore enterprises are developed, and the algorithm of functioning of the electrotechnological complex of the
solar power plant is developed. The proposed system for cleaning the surface of the solar panel will allow them
to be effectively operated in the conditions of iron ore enterprises, despite the metallized dust particles that
settle on their surface. The tilting system of the solar panel will allow to increase the efficiency of functioning
of the solar station during the day.

Key words: renewable energy sources, power supply to enterprises, solar panel, cleaning system.
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