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XMeNbHULBKHI HaliOHATIBEHUI YHIBEPCHTET

PO3POBKA KOHCTPYKIIIi TPEKEPHOI CUCTEMM JJIS1 COHSTYHUX TAHEJIEN

B po6omi 3anponoHos8aHo po3pobKy KOHCMpYKYii mpekepHoi cucmemu 04 COHsAYHUX naHesel. KoHcmpykyis
mpekepa € OOHOBICHOI 3 MOXCAUBICMIO PYHHO20 pez2y/ar8aHHsi Kyma no 3eHimy. IlonodxceHHs COHsS'MHUX naHesell no
asumymy 3a6e3nevyromucsi ABMOMAMUYHOK cucmemoro HagedeHHs: Ha CoHye.
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DEVELOPMENT OF CONSTRUCTION OF THE TRACKING SYSTEM FOR SOLAR PANELS

In the article we discuss the creation of the design of the tracking system for solar panels. It was established that for more efficient
solar energy conversion requires that the angle of the sun's rays have to be perpendicular to the surface of the solar panels. In the article it
was established that one of the methods that allows to direct the solar panel in sunlight, is the construction of the following tracking system.
Wes proposed the construction of the tracking system for solar panels. The construction of tracker is monoaxial with manual angle
adjustment on the zenith. The provisions of the solar panel in azimuth provided by the automatic guidance system at the sun. For the
proposed construction had been done kinematic synthesis and the calculation of the zenith angles and selected the optimal angles for manual
regulation of provisions of the seasonally systems.
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OpmHUM i3 IEPCIEKTHBHUX HAMPSIMIB BiTHOBIIOBAILHUX KEPEN €HEpril, 0 B OCTAHHI POKH JyXKe aKTUBHO
BIIPOBAKYIOTECS B CBITOBY IIPOMHUCIOBICTh 1 MOOYT, € cOHAYHa eHepretuka [1-3]. 3aBmAku «3eICHUM»
TEXHOJIOTiSIM COHAYHI €HEepreTHdHi CHCTEeMH 1 MPHUCTPOI MO3BOJSIOTH 3IIMCHIOBaTH e()EeKTUBHHHA BHPOOITOK
eNeKTPUYHOI 1 TEemIOBOI eHeprii, 3aBASKM NPHUPOIHIM, IPAKTHYHO HEBHUYEPITHHUM MOXKIUBOCTSAM CBITIIOBOTO
BunpoMiHioBaHHs COHIIS 13 HAWMEHIIINM BIUIMBOM Ha €KOJIOTTYHMI cTaH AOBKULIL. Maibke BCi IporpecuBHi KpaiHu
CBITY NPHUIMAIOTh MPOrpaMH CKOPOUYEHHSI SIIEPHUX TIOTYKHOCTEH 1 BiAalOTh IIepeBary ajbTepHATHBHUM JDKEpenam
eneprii [2].

3a3Buyail cxemMa COHSAYHOI cTaHlil Ha 6a3i pOTOENEKTPUYHNX EPETBOPIOBAUIB BKIIIOYAE: MOIYJI COHSIUHUX
MaHesIed; KOHTpoJIep 3apsaly aKyMyJSATOpHUX Oartapeil; 1HBEPTOp; JIYWIBHHK €JIEKTPUYHOI MOTYXXHOCTI Ta
CIIO)KMBAYiB.

IcHy€e 1Ba OCHOBHMX BW/IM CHCTEM KPIIUICHHS COHSYHUX IaHENIeH: CTaTHYHA 1 TUHaMIYHAa.

CraTnyHa cucTeMa XapaKTepHa THM, 1[0 OPIEHTAIII0 MOIYIIB 1 KyT HAXWIY 110 BigHOMIeHHIO 10 COHIII HE
MOJKHA 3MiHUTH. JIOTIYHO, IO COHSAYHI MOIYJIi TOBHHHI OyTH MaKCHMaJbHO BHCBITIICHI B CBITIIMH 4ac H00H, TOMY
BOHM ITOBUHHI OyTH OpPi€HTOBAaHI Ha MiBIEHb. SIKIIO 3 AKOICh MPHYUHH TAKOT MOXKITUBOCTI HEMAE, TO COHAYHI TTaHEeN1
MO’KHa BCTAaHOBHTH Ha MiBJCHHO-3aXiTHUI a00 MiBAEHHO-CX1HMI HanpsaMKH. Takoxk Ha NPOAYKTUBHICTH COHAYHHX
NaHeneld BIUIMBAa€ KyT HaXWIy, KU BCTAQHOBIIOETHCS B 3aJI@KHOCTI BiJ MICHEBOCTI PO3TAIlyBaHHSI COHSIYHOI
enexrpocrauiii. J[is YKpainu onTUMaibHUM BBAKAETLCS KyT B 20—40°.

[lo crocyeTbcsi TMHAMIYHUX CHUCTEM KpIIUIEHHS, TYT Ha3Ba rOBOPHUTH cama 3a cebe. Taky cucremy e
Ha3MBaIOTh TPEKEPOM, 11O 3 aHTJIICHKOI MEPeKIagaeThesl SIK «IPUCTPIH cTexeHHs». [IpuHiun podotu TpekepHoi
CHCTEMH MPOCTUH — BoHa npsimye 3a CoHlleM, 110 Jo3Boisie 3HauHo migsummty KK/ ycranosku [4].

Bubip tumy Tpekepa 3anexuTh Bil 0arathox (akTopiB, BKIIOYAIOUM PO3MIP YCTAHOBKH, EJNEKTPHYHHUX
rapameTpiB, 3eMENbHUX OOMEXEHb, IIMPOTH 1 MICHEBUX IOTOJHHMX YMOB. ICHye aBa iX Pi3HOBHIM: OJHOBICHI i
JIBOBICHI.

Tpekepu 3 oHi€I0 Bicclo 00epTaHHSI — OJHOBICHI TPEKEPH MAIOTH OJIHY CTYIIIHb CBOOOIH, SIKa BHCTYTIAE B
SIKOCTI oci oOepraHHA. Bick oOepTaHHS OIHOBICHOTO TpeKepa, SK IPAaBHIO, OPIEHTOBaHA Y3IIOBXK OCi MiBHIY-
niBzeHs. L{inkoM MoxiBa, opieHTalisd iX y OyIOb-sKMX KOOPAMHATHUX HANPSAMKAaX 3 BUKOPHCTAHHSAM alrOPUTMIB
CTEXCHHS.

Tpekepn 3 nBOMa ocsiMH 00epTaHHA MalOTh IBa CTYINEHSA CBOOOAM, SKi BHCTYNAIOTh B SIKOCTI Ocei
obepranns. Lli oci, sk mpaBwiI0 He TOB'SI3aHI OJHA 3 OJHOIO, ajie MpAaIoITh pa3oM. Bick, sika (iKCyeTbes 1O
BIZIHOLIICHHIO ZI0 3€MJIi MOKE PO3IJISJATUCS SIK OCHOBHA BiCh. IHIIY BiCh MOXKHa PO3IJISIATH K BTOPUHHY. Taki
TPeKepH, SK TPaBHIO, MAOTh MOJIYJ OpIEHTOBaHI MapajeibHO BTOPUHHOI oci oOepraHHsA. BoHM 103BONIAIOTH
MIPUAHATH ONTUMAaJIbHY KUIBKICTh COHSYHOI €Heprii 3a paxyHOK iX 31aTHOCTI ciiikyBatu 3a COHIIEM BEPTHUKAIBHO 1
TOPU30HTAIIBHO.

[lizcymMoByIOUM mepeBaru COHAYHHUX TPEKEPiB, NMPUHHSITO PIIIEHHS CIIPOEKTYBATH CIIJKYIOYY TPEKEpHY
CUCTEeMYy, sika O Jana 3MOTy CYTT€BO IiIBUIIUTH NPOIYyKTHBHICTh COHSYHHUX ITaHENeH HasBHUX Ha Kadenpi MamImH
Ta amapariB XMeIbHUIBKOTO HALlIOHATHHOTO YHIBEPCUTETY.
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Puc. 1. CxemMa KOHCTPYKUII TPeKePHOT CHCTEMHU COHSYHMX NaHeJiei

BcraHoBneHo, 110 3aBIAHHSAM  CIIIKYFOUOi TPEKEpHOI CHCTEMH € 3a0e3NeueHHs MaKCHMaJIbHOT
eHepPreTHYHOI e(heKTHBHOCTI COHSYHUX MAHEIEH, sIKa TOCATAEThCS TIPU KYTi MadiHHSI COHSYHHX IpoMeHiB 90°.

OTxe 3ampOIIOHOBAHO KOHCTPYKIIIFO TPEKEPHOI CUCTEMH COHSYHUX MaHelel (puc. 1), sika CKIamaeThes 3:
HECYY0l KOHCTPYKIIil TpeKepa; CHCTEMH Opi€HTAIlii 0 a3UMYTY, KA CKIAJAEThCSA 13 aKTyaTopa, JaTIiKa OCBITICHHS
1 MIKpOKOHTpOJIEpa [T KEPYBaHHS MIPOIIECOM OPi€HTAIlii; iHBEepTOpa; JTIYMIBHAKA TIOTYKHOCTI.

Y cucremi Bukopucrano Kourtposiep BupoOHuka ECO-WORTNY. Ilnara koHTposepa ocCHalieHa
JIETEKTOPOM IIOTOJIM, IATYMUKOM JIHS 1 HOYl 1 peryabOBaHOr0 JaT4MKa 4yTIMBOCTI CBiTIa. TOUHICTH peryntoBaHHsS
+3°. Touna opieHTtanis poOounx noBepxoHb cucreM Ha CoHLE HeoOXimHa A JOCATHEHHS iX MAaKCHMAJIbHOT
npoayKTUBHOCTI. [1pu 11boMy 3aBAaHHs Tpekepa — 3MEHIIUTH KyT naaiHHs COoHIS Ha poO0Uy IMOBEPXHIO COHSYHHUX
MaHese.

B sxocti npuBomy BukopucraHo aktyarop BupoOHMka ECO-WORTNY 3 BOynOBaHMMH KiHIEBUMH
BUMHKadaMu. Xin aktyaropa 450 MM IIpH JOBXXHHI aKTyaTopa y Mo4aTkoBOMYy 1ojioxeHHi 600 MM.

MexaHi3M Tpekepa MOBHHEH MaTH psii poOounx (QYHKIIH, sIKI Ha HbOTO HakiIanaoTh. Cepel HUX 3aBIaHHs
OKpEMHX TOJIOKEHb JIAHOK 1 BIATBOPEHHS 3a7aHoi TpaekTopii. B rpadoananitTHuHOMY OCTIPKEHHI BBaXKaeMo, 110
BCI JIaHKHU € a0COJIFOTHO TBEPIMMH TiIaMH, a 3B’ SI3KHA MK HUMH 17IeasbHi.

Juis po3B’si3aHHS 3amadi po3poOJCHO KiHEMATHYHY cXeMmy MexaHismy (puc. 2, 3), i sKoi HeoOXiTHO
BCTAaHOBUTH PO3MIpH BCIX JIAHOK i 3aKOH PyXy ITOYATKOBOI JIAHKH.

VY npoekTyBaHHI MEXaHi3My MU BIIIITOBXYEMOCS Bijl FEOMETPUYHUX MapaMETPiB 0OPaHOTO NPUBOAY, SKUMN
3apeKoMeH1yBaB ce0e y MoJi0HMX cucTeMax sik HaJliiHUHN, IPOCTHIA 1 IErKOKePOBaHMUH.

Ipuiimaemo HactynHi BuxinHi gaHi: AC =320 MM — npuiiMaeMo KOHCTPYKTUBHO; ODjy.x =1050 MM —

MIDKOChOBA BIACTaHb MDK KPIMJIBHUMHU OTBOPaMH aKTyaTopa IIPH HOBHOMY BHIIBOTY INTOKA; ODpin = 600 MM —

MDKOCBOBa BiZICTaHb MK KPIMWIBHHUMH OTBOPAMH aKTyaTopa B OJMKHBOMY ITosioxkeHHi; S =450 MM — pobounit
xin akryatopa; e=100MM — po3Mip BWJIBOTY KpOHIUTEHHA, HA SKOMY KpIIIUTbCS akTyaTtop (IPUHHATO
KOHCTPYKTHUBHO Ul YHUKHEHHS NIEPEXPEILeHHs IeTaleH MijJ 4ac pyxy akTyaTopa).

A

(L)
AR

1 — pama 3 nmigkocom; 2 — Bich Tpekepa; 4 — MOBOPOTHUIA CTiJI;
5 — mWTOK NPHBOAA; 6 — KOPIYC NPUBOJA; 7 — IAPHIP
Puc. 2. KinemaTnyna cxema Tpekepa Puc. 3. KinemaTH4Ha cxeMa BHUKOHABYOI'0 MeXaHi3My

Tak sik po3MipH BCiX JIAaHOK HaM BifoMi, TpeOa 3HAWTH TOUKY HEpyXxoMoro neHrpy O, sIKHii TOBUHEH OYyTH
3MilIeHUH BiZi 0CHOBHOI oci Ha 100 MM, III0 YHEMO>KIJIMBIIIOE TIEPETHHAHHS PYXiB aKTyaTopa i3 iHIIUMH elIeMEeHTaMU
KOHCTPYKIIii. 32 TOYaTKOBE IOJIOKEHHS MPUHMAEMO TakKe, B sSskoMy JaHka AC Oyze 3MileHa BiJl TOPH30HTAIBHOI OCi
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Ha 30° y 3B’A3Ky i3 OCOOJMBOCTSAMH MICIli PO3TAIlyBaHHS Tpekepa. AJKe CTiHa OyAHMHKY, Ha SIKOMy Oynme
pO3TaIlIOBaHa TPEKEepHA CUCTeMa, He TOYHO IIOBEpHYTa Ha IIBIEHb a Ma€ 3MIIEHHS y MiBACHHO-3aXiIHOMY
HanpsaMKy Ha 30° . B 1ibOMy MOJIOKEHHI KaMiHb KyJIiCH NMOBMHEH 3HAXOIMTUCS PiBHO B MOJIOBUHI CBOTO po6oYoro
xomy. Crnouarky Oymyemo mpominb mix kyroMm 30° i omucyemo myry miamerpom 320 MM 3acCiukoro y 4acThHi
KpecleHHs, e Oyne pyxartucsi MexaHi3m. B pesynbrari 3HaxoauMo Touky A. 3 Toukun A poOMMO 3aciuky 0
TIepeTUHY JiHI€I0 3MIMIeHHs e . B micui mepetnHy Oyne 3HAXOOUTHCS LEHTP MapHipa 3 meHTpoM B Toumi O. Bixg
OTPUMAHOTO LEHTPY MPOBOJMMO MpsiMi JiHIi 10 To4oK A Ta O. 3HaiineHi JiHii MOKAa3yIOTh IMOJOXXEHHS JAaHOK
MeXaHi3My y cepeairHi pobodoro xony. Jyist 3HaX0MKEHHS KpaiHiX MOJI0KEHb BUKOPUCTAEMO LIEHTP LapHipy O, Bix
SKOTO POOMMO [Bi 3aciukM JO Jyrd LEHTp sikoi 3Haxomuthest B Touri C. Jliamerp 3acidyok ayrd BHOHMpPaemMo
BIAMOBITHO 10 TEXHIYHOI NOKyMEHTalil akTyaropa, a caMe JOBXKHHY MDK KpOHLITEHHaMH aKTyaTopa Mpu
BUTATHYTOMY 1 BTSTHYTOMY IITOIIl BiZIMIOBITHO.

Jlanka 1 (puc. 2, 3) 3xiliCHIOE KOJMBAJIBHUH pyX IO KONy Hepyxomoro neHtpy O. Jlanka 2 3niiicHIo€E
cxianaHuii pyx. LlenTp mapHipa 4 pyXaerbcs M0 Koy MUTTEBOTO paniyca OA 1 0HOYACHO HOCTYNAIbHO B3JOBXK
naaky 1. Jlanka 3 371iliCHIOE KONMMBAJIBHUN pyX 110 KOiIy paniycoMm OA BiHOCHO HepyxoMmoro neHrpy C.

st KiHeMaTHYHUX PO3paxyHKIiB MexaHi3Mmy po3risiHeMo TpukyTHUK AOC (puc. 3). Llg cxema 3ymoBieHa
pO3TanIyBaHHAM aKkTyaTopa (IPUBOAY) BiTHOCHO MifKOca Hecy4oi pamu 1 (puc. 2), a TakoX MOBOPOTHOTO CTONY 3.

Ha puc. 3 mns cupomeHHs po3paxyHKiB MPUAHATO HACTYNHI mo3HaueHHS: @ = OC, b = OA4, c¢ = AC.
[Tpu moOynoBi BpaxoByeMo, 1110 A0BKUHA JIaHKH b = 600...1050 Mm.

Jnist 3HaX0KEeHHsI KyTiB IOBOPOTY BUKOPHUCTOBYEMO TEOPEMY KOCHHYCIB:

, b2+ 2 _4?
coso' =———— (D
2bc
, b2 + 2 —a?
o' = arccos———— 2)
2bc
aHAJIOTIYHO [0 HBEOIO:
2 2 2
a“+c“-b
B’ =arccos————. 3)
2ac

[pu mixcrasnenHi y ¢popmyiny (3) 3Ha4eHP MaKCHUMAIIBHOTO 1 MiHIMaJIBbHOTO 3HAYCHHS b (KpalHi OMMKHI 1
JANbHI TTOJIOKEHHS INTOKA aKTyaTopa) OTPHUMAalld MaKCHUMalbHI BIIXWICHHS 3allpONOHOBAHOI KOHCTPYKLIi ITO
asuMyTy. Pi3HHIII MX KyTiB NOKa3aJa 3arajJbHUHA KyT IOBOPOTY COHAYHOTO TPEKepa.

Pyxoma yacTuHa Tpexepa MOXe 3MIHIOBATH CBOE IIOJIOXKEHHS 32 JOIOMOTOI0 PYYHOTO IPHBOLY, abo 3a
JOTIOMOT010 1—2-X aKTyaTOpiB — BUKOHABYMX IIPHCTPOIB, BUKOHAHHUX HAa €JIEKTPOABUTYHAX.

Takoi opienTarii MOXKHa JOMOTI'TUCSI JEKiIIbKOMa CIOCO0aMu:

VY meprioMy BUNAIKy NPUCTPIH yHpaBIiHHS aKTyaTOpaMH 3a JOIOMOIOI JEKUIbKOX (oTOmpUiiMadiB
aHaJIi3y€ OCBITJICHICTh NMPH PI3HUX MOJOXKEHHSX TPEKepa 1 Mepejae Kepyrodi CUIHaIM Ha aKTyaTOpH O MOMEHTY,
KOJIM TIOTIK CBITJIa Ha BCiX (oToenemeHTax Oyme ogHakoBuid. Po30banaHCyBaHHS CHCTEMH 4Yepe3 PyX COHIIS acTh
IMITyJIbC Ul aKTHBalii HOBOTO NepeMilleHHs, y HanpsAMky a0 Conus. [IpuHIMIOBI cXeMHM TakMX HPUCTPOIB
HecKJIagHi 1 Hezopori. Aje y HHX € OJUH ICTOTHHI HENOJIK: y NMOXMYypy IOrofdy, NpH omanax i 3a0pynHeHHi
¢oromnpuiiMadiB cucTeMa Helpares3/1aTHa.

Zenith

A T—— 1 Azimuth ———
Horizon S
Puc. 4. OpieHTanisi COHSIYHUX TpeKepiB

[epeopieHTyBaT cucreMy MO>KHa BpY4HY, a00, KEpyIOUH aKTyaTOpaMH, IT0Ial041 CUTHAIIM 3a JOIOMOT'0I0
rmepeMuKaviB. Ajle TaKdil CIOCiO MPUHHATHUI B OCHOBHOMY JJISI C€30HHOI Opi€HTAIlil TpekepiB, KOIM Ha SKUHCH
Tepio 9acy BUCTABISETHCS BIAMIOBINHUI KyT HaXWiy, Ha puc. 4 [4] maHuii KyT mo3HaueHwid K Zenith — 3eHiTHUI
kyT Haxmwry CoHms. TowHicTe Opi€HTamii MpW FOMY HEBENWKA, IOCTIMHO omepaTop HE MOXe MepedyBaTH y
Tpekepa, TOMy JaHHi CHOCIO MOUIMPEHUH Mao, aje Ui Ce30HHOT OpieHTaIlil MaJOOIPKETHUX CUCTEM BIiH LIJIKOM
MAXOANTb.

VYrpaBiniHHA pyXOM TpeKepa IO a3suMYTaJIbHHX 1 3€HITHHX KyTax MOXKIMBO NPUCTPOEM YIPaBIiHHA, IO
CKJIaJy SIKOTO BXOJUTH Taiimep. [Ipu iboMy akTyaTopy MOYMHAIOTH CBOIO POOOTY 3a 1I000BOIO MTPOrpamMolo TaiiMepa
(npu HEoOXigHOCTI, 1 32 PiyHOIO Nporpamoro). ToyHiCTh OpieHTALIl IPKU LILOMY HEBEJMKA, TaK SK COHIIE NMPOTITrOM
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POKyY TIOCTIiITHO 3MIiHIOE Yac, MicIle CXOMy i 3aX0My, 3CHITHUH KYyT.

HaiiGinpin epekTuBHUM € cnoci® ympasiiHHs aktyaTopamu 3a nporpamoio SPA (Anroputm CoHsYHOT
[Mo3uwii) [4], sika B eBHI iHTEpBalIX Yacy po3paxoBye Mmicie posramryBanHsi COHISL. 3a BHYTPILIHIM TOJUHHUKOM
NPUCTPOIO IporpamMa BUAaBaTHME Ha OJIOK YIpaBiiHHS iH(GOpMAII0 Mpo 3HAueHHs a3uMyTaibHOro (Azimuth) i
3eHiTHOro (Zenith) kyTiB (puc. 4), 3 ypaxyBaHHSIM MICIi pO3TalllyBaHHs Tpekepa (IIMpoTa, JOBroTa, BUCOTa Hal
piBHEM MOpsi), IIiCJIi 4YOr0 BHUKOHAaBYMM IIPUCTPOEM IIPOBOJIUTHCS BINNOBIZHA IIepEOpi€HTalis Tpekepa B
PO3paxyHKOBE TIOJIOKEHHSI.

[IpucTpoi ympaBimiHHS TpekepamMd MOXYTh OyTH BHKOHAaHI Ha 3axMIIeHMX Komm'orepax, PLC —
NPOrpaMOBaHMX JIOTIYHMUX KOHTpoJepax, abo y BHIVISAI OKPEeMHUX 3aKiHUCHHX MPUCTPOIB, IMPOTPaMOBAHHUX
MOCTAa4YaIbHAKOM TIPH TIOCTaBIi TpeKepa, 3 MPHUB'SI3KOI0 IO MICIEBOCTI CBOTO BHpOOy. I'pyma TpekepiB moxe
YOPABJISITUCS OTHUM KOMITIOTEPOM, IO 3HIDKY€E COOIBApPTICTh €IeKTPOCTAHIIII.

EdexTuBHICTE BHPOOIEHHS €IEKTPOSHEPTii (POTOCTEKTPHYHUX IIEPETBOPIOBAUIB 3MIHIOETHCS 31 3MiHOIO
KOCHHYyCa KyTa HEY3rOJDKEHOCTI MaHeni 3 COHIeM. HeBeluki Hey3ro/pKeHOCTI MOXKYTh OyTH JOIyCTUMHMH
BHACJIJOK HE3HAYHOro 3HWKeHHs edextuBHOCTI (MeHue 1% no 8° rpamyciB i menme 10% o 25 °), ane 3
HOJAJIBIIUM 3POCTaHHAM KyTa HEY3romkeHocTi (Oinbie 30°), mouMHA€E BTPauyaTUCs BXKE JOCHTh 3HAYHUH BiJICOTOK
notyxHocTi. KyT HeysrompkeHHst Oy/ie 3MEHIIYBATUCH 10 MIHIMAJILHOTO 33 JIOMOMOTOK) aBTOMATUYHOI CHCTEMHU
HaBCIACHHA.

TexHiuHI MOXKJIMBOCTI 3allPOIIOHOBAHOT KOHCTPYKIIi Tpekepa M03BOJIAIOTH IPOBEPTATH IaHEl Ha
MaKCHMaJIbHUH KyT B IUIOIIMHI a3uMmyTa. [Ipore 3eHITHHI KyT Oyle peryiatoBaTuCs BPY4YHY 3a JOIIOMOTOIO TSATH.
Jns nporo Ha pami nependadeHO HAHECTH TpaAyIOBaHHS, SIKE 332 MITKaMH J03BOJHMTH BHCTABISITH CE30HHI
noJjoxeHHs1. Lle cyTTeBO 3/€IEBUTH 1 CIPOCTHTh KOHCTPYKIIIO, IO B CBOIO YEPry 3MEHIINTb CTPOK OKYIHOCTI
ycraHoBkH 0e3 cyTTeBux BTpaT KKJI. Amke OCHOBHOIO MPOOJIEMOIO AJIsi COHSYHUX MaHeJeW € 3HAYHWHA TepMiH
OKYITHOCTI, a JOAATKOBUH aKTyaTop, KpiM TOT0, OyJe CIIOKHBATH YaCTHHY BHPOOJICHOI €IeKTPOSHEePTii.

BuxigHi qaHi At BU3HAUEHHS ONTHUMAJIBHUX KYTIB B IUIOLHHI 3€HITY BU3HAUYEHO 32 JOMIOMOTOI0 IPOrpaMu
Planetcalc [4]. [ns uporo 3a momomororo GPS Monyss BU3HAYaeMO KOOPAMHATH MICISl YCTAHOBKH TpeKepa:
reorpacdivna mupoTa BusHadeHoi Touku — H 49.4066; reorpadiuna gosrora — E 26.9639

BBiBuIM KOOpAMHATH B mporpamy [4], BU3HAYMIM KyTH MOJ0XKEHHS COHILIS 10 3€HITY BIPOJOBXK POKY. 3a
KPOK IpuiiMaemMo 1 4uCiIO KOXKHOTO Micsis B poulli. OnTHManbHi KyTH BH3HAYaJIMCh 3 YMOBH, LIO P 3MiLIEHH]
KyTa MaJ(iHHsI COHAYHMX POMeHiB Ha 15-20° BrpaT MOTY»KHOCTI CKIanaoTs MeHiie 10%.

OTpuMaHi KyTH IIpH BUTOTOBJICHHI KOHCTPYKIi1 HEOOX1/IHO IIEpEeHECTH HA paMy TPEKEPHOI CHCTEMH Y MiCIi
KPIMJIGHHSI 3 PETYJIIOBAIBHOI0 TAroto. Takok HeoOXimHO Oyae 3poOMTH MITKY Ha KPOHIITEHHI, SIKHH TpUMAae
perymoBaibHy TATy. Ls MiTka Oynie iHANKaTOPOM P PETYIIOBaHHI i 10 Hill Oyae BUCTaBISTHCS HEOOXIIHUM KyT.

OTxe, B pe3ynbTaTi MPOBeACHOI poOOTH, PO3POOIIEHO KOHCTPYKINO OJHOBICHOTO TPEKEP 3 MOXKIHBICTIO
PYYHOTO PEeryJroBaHHs KyTa 1o 3eHiTy. OOIDyHTYBaHHAM PYYHOTO PETYJIIOBaHHS MOCIY)XHJa BiTHOCHAa HPOCTOTA
KOHCTPYKIIi B MOPIBHSAHHI 3 ABOBICHUMH CHCTEMaMH CIiAKyBaHHS. /I 3amporoHOBaHO! KOHCTPYKIii BUKOHAHO
PO3paxyHOK KyTiB 3€HITy 1 oOpaHi ONTHMajbHI KyTH A PYYHOTO PETyJIOBAHHS CE30HHHUX IOJIOKEHb CHCTEMH.
[onoxeHHs COHAYHUX MaHeNeH 10 a3UMYTY 3a0e3MeuyI0ThCsl AaBTOMAaTHYHOIO CHCTEMOIO0 HaBeneHHs Ha CoHIle.
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