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B cmambe paccmampusaromcesi 80rnpochki, cesidaHHbie ¢ pa3pabomkoli MexaHuYyecKux-ycmpoticme —
Mygm, npedHa3HayeHHbIX Oris nepedaqyu Kpymsuwiea2o MOMeHma ulib 8 O00Hy cmopoHy. [lpednoxeHa
opuauHanbHasi KOHempyKyus Myghmsi c80600H020 x00a, UCrob308aHUE KOMOPOU.0380/1UM M08bICUMb €€
3KCrIyamayuoHHYH Ha0eXHOCMb 3a CYEM YMEHbLWEeHUs ConpsicaeMblX 3AEeMeHmMOo8. U yy4uums ycrioeust
obcrnyxueaHusi 3a c4em obriea4eHUs BKITIOYEHUS Mychmbi 8 paboyee COCMOsIHUE.

Knoyesbie croga: myghma c80600H020 x00a, IKcriyamayuoHHasi HadexHocmb, obceryxueaHue,
opuauHarnbHasi KOHCmpPYKyusi, paboyee coCcmosiHUE, 8KTIOYEHUE Mychmbl.

MydTa cBoGOAHOrO xoA4a unm obroHHasa MydTa — 3TO _MEXaHU4eckoe YCTPOMCTBO, OCHOBHAasA 3ajava
KOTOpOro — npegoTBpalleHne nepegayun KpyTawero MOMeHTa K BedylleMy Bany OT Be4OMOro B MOMEHTHI,
Koraa BeJOMbI Ban HauduHaeT Bpallatbcsi 6onee GbicTpo. [aHHble MydTbl 0GLIMHO UCMONB3YTCH B TeX
cny4asx, korga HeobxoaMMo nepefaTb KPYTALMA MOMEHT NULLb B OAHY CTOPOHY.

Llenbto AaHHbIX MCCreaoBaHU ABMMOCH NOBbILLEHWE JKCNNYyaTaLlMOHHOW HaAeXHOCTN MyddThI 3a cyeT
YMEHbLUEHNSI COMpsSIraeMbIX 3MIEMEHTOB U yryylleHWe YcroBuil ee obcnyxmBaHua 3a cyeT obnerdyeHus
BKIlOYEeHNs1 B paboyee cocTosiHue.

lMpoBeOeHHbIM NaTEHTHbLIN MOMCK Nokasajl, Y4To M3BeCTHa MydTa, coaepxaliasi HapyXHyt obonmy,
BbIMOMHEHHYI0 B BUAE [UNb3bl C OMOPHBIMW AUCKAMW M CTOMOPHLIMU KONbLaMW, PacrnosiIOKEHHbIMA B
MONMOCTU TUMb3bl Ha KOHLEBbIX y4acTKax W BHYTPEHHIOK OOOMMY, YCTAHOBIIEHHYK B MOJIOCTU HapYXHON
000NMMbI, COCTOSILLYIO U3 KpalHEeM W BHYTPEHHEW [Mib3, COEeOUHEHHbIX MexXay COOOM CTEPXHAMMW, OOHU
KOHLIbl KOTOPbIX CO€AMHEHbI C KpanHER TURABb3OW, @ ApyrMe ¢ BHYTPEHHEN MMIb30KW, B MONOCTAX KpanHeun u
BHYTPEHHEN MMb3 pasMeLleHbl NoAyMydpTbl ¢ BHELWHMMMU 3yObSMU, KOTOPbIE COMPSPKEHbI C BHYTPEHHUMMU
3ybbsiMM KpanHeln 1 BHYTPEHHel rnnb3, 0bpasya 3ybuatoe coegmHeHue [1].

HepocTtaTtkoM Takon My Thl BNSIeTCH HU3Kasa HaJEeXHOCTb ee paboTbl U CNOXHOCTb OBCNY>XMBaHMS.

Ha ocHoBaHWM NpOBEQEHHbLIX \MaTEeHTHbIX M MOUCKOBbLIX METOAOB WCCneaoBaHMW npeanaraeTcs
OpuUrMHanbHas KOHCTPyKUus MydTbl cBobGogHoro xopa [2] (pucyHok 1: a) — BMA CO CTOPOHbI BEJOMOW
nonymyThbl; 6) — NPOAONbHLIA paspe3 MydTbl B pabodyeM COCTOSHUK; B) — NPOAOSIbHBLINA pa3pe3 MydTbl B
BbIKIHOYEHHOM COCTOSAHUN).

MydTa cogepXut HapyXHyto 00ONMYy, BbLINOMIHEHHYIO B BMAE TMnb3bl 1 C OMNOPHLIMK JEBbIM 2 U
npaebiM 3 AMCKAMW U CTOMOPHBIMW KOofbLamu 4, pacnofioXeHHbIMW B MOMOCTU Tunb3bl 1 Ha KOHLEBbIX
y4yacTkax M _BHYTPEHHIOIO OOOMMY, YCTAHOBMNEHHYIO B MOSIOCTU MMNb3bl 1, COCTOALYD U3 KparlHenm 5 u
BHYTPEHHEN 6 [WUNb3, COEAMHEHHbIX Mexay cobow, pacrnonoXeHHbIMM MOoA YrIOM K OCAM KpanHen 5 u
BHYTPEHHEN 6 rMfb3 CTEPXKHAMM 7, OOHWU KOHUbl KOTOPbIX COEOUHEHbI C KparlHen rmnb3on 5 nocpencTBom
ocen-8 4yepes waposble wapHupbl 9 n BTYNkM 10. PaguanbHble nepemelwleHns ocen 8 m BTynok 10
OrpaHuYeHbl BHYTPEHHUMU Kombuamu 11 M HapyxHbiMuM Ganfaxamu 12. B kpavHen 5 n BHyTpeHHen 6
rMnb3ax pasmMelleHbl Beaylias 13 n segomas 14 nonymydThbl, ¥ KOTOPbIX BHELUHUE 3yObs cOnpsiXeHbl C
BHYTPEHHUMM 3yBbaMM KpanHen 5 1 BHYTpeHHeN 6 runb3 n obpasytoT 3ybyaToe coeuHEHNeE.

CTynuua BHYTPEHHell 6 rmnb3bl uMeeT Tpu yctaHoBneHHble deped 120° npyxwuHHble 3auensi 15,
OMOPHbIV MpaBbii 3 OUCK UMEET B LIEHTparibHOM OTBEPCTUM C paguMycom Ha 1-2mm Oonblwe paguyca R

(pvcyHok 1, 6) Tpwu, pacnonoXeHHble 4epes 120° npopesu (pucyHok 1, a), BbicOTa KOTOPbIX Ha 1-2MM
6onbLue BbICOTbI h (pucyHok 1, 6) NpyXMHHbLIX 3auenor 15, a wWupuHa npopeser Ha 1-2MM BOorblLUE LWMPUHDI
NPYXuUHHbIX 3auenoB 15. Kpome Toro, onopHbIN npasbii 3 AUCK UMEEeT ABa AnamMeTpanbHO pacrnonoXeHHbIX
otBepctua 16. Mexay OMopHbIM npaBbiM 3 AUCKOM M TOPLOM BHYTPEHHEN 5 runb3bl YCTaHOBMEHbI
perynupoBoYHble Wwanbsl 17 n yunuHgpudeckas npyxuHa cxatua 18. KparnHas 5 runb3a coeguHsaeTcs C
BHYTPEHHEN MONOCTbIO MINb3bl 1 WAMLEBbIM COEAUHEHMEM.
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PucyHok 1. Mydta

MydpTa paboTaeT crneayowwmm obpasom.

Beaywyto nonymydpty 13 nocagodHbiM OTBEPCTUMEM YCTaHaBMMBAKT Ha Ban BbICOKOMOMEHTHOMO
peayktopa. Begomyto nonymydTty 14-nocagouHbiM OTBEPCTUEM MOHTUPYIOT Ha Ban NpokaTHOro craHa. lMpwu
BKMIOYEHNN WMCTOYHMKA MOLLHOCTU  KPYTALMA MOMEHT nepefaetcsa OT Befywen nonymydtoel 13 4yepes
3ybuyaToe coeamHeHue Ha kpanHiow 5 rmnb3y. C kpanHen 5 runb3bl Yepes BTynku 10, ocn 8 m wapoBble
LapHUPbI 9 KPYTALLMIA MOMEHT CTEPXKHAMM 7 nepefaeTcs Ha BHYTPEHHIOW 6 rnnbay.

C BHyTpeHHel 6 runb3bl Yepes sdybyaToe coeanHeHUe KPYTALLMIA MOMEHT nepeaatoTcs Ha BeJOMYIo
nonymydrty 14.

Mpn nepepayve | HOMMHaNbLHOM BENWYUHBLI KPYTALWEro MOMeHTa 6okoBas cocTaenswowas oT
TONKaKLWEro YyCWus. Ha KaxXOoM CTepxHe 7 YypaBHOBELUMBAETCA YCUNMEM, CO3[JaBaeMbiM CXaTUeM
LMIMHAPUYECKON NPYXUHbI 18.

[Mpy NpeBbILLIEHUN HOMUHATMBHOMO KPYTALLEro MOMeHTa Beaomas 14 nonymydTa Ha Bany npokaTHOro
CTaHa CHayana 3amesisieT CBOe BpallleHue, a 3aTeM U MOSIHOCTbI OcTaHaBnvBaeTcs. [Npu 3amenneHun
BpalleHust Begomon 14 nonymydTbl KaxabiM CTEPXXHEM 7 KpawmHel 5 runb3bl, 3a CHET ee NOBOpOTa BOKPYT
OCM CUMMETpUM MydTbl B MOMOCTU TUMb3bl 1, BHYTPEHHAS 6 rMnb3a cmellaeTcs B CTOPOHY OMOPHOro
npaBoro 3 aucka. BHYTpeHHAS 6 rmnb3a BXOAWUT B LEHTpanbHOe OTBEepCTME OMOPHOro npaBoro 3 Aucka,
NpwKUMas MpyXWHHbIEe 3auenbl 15, 1 NpoxoguT BMECTE C HUMU Yepes LieHTpanbHOe OTBEPCTUE OMOPHOro
npaeoro 3 aucka. [py 9TOM MNpyXWHHbIe 3auenbl 15 BO3BpawalTCs B NepBOHaYyanbHOE MOMOXEHNE U
YyrMparwTCs BO BHELLHIOK CTOPOHY OMOPHOro npaBoro 3 gucka, Tem cambiM (PUKCUpys pa3oMKHYToe
cocTosiHve Beaylen nonymydTbl 14 n BHyTPEHHEN 6 rmnb3bl.

Takum obpasoM, npoucxoauTt BesaBapuiiHbI pa3pblB NOTOKa MOLLHOCTM € Begylen 13 nonymydThbl
Ha Begomyto 14 nonymyadry.

[Mocne ycTpaHeHUsa MPUYUH 3aKNMHUBAHWUS BHYTPEHHIOW 6 rvnb3y NPUBOASAT B UCXOOHOE COCTOSHME,
NMOBEPHYB OMOPHbIV NpaBbIN 3 OUCK CNeumnanbHbIM Kto4oM (Ha pucyHke 1 He ykasaH), ycTaHaBNMBaeMbIiM B
oTBepcTusa 16 OO COBMeLLEHUs npope3en Ha ONOpPHOM MNpaBoM 3 AMCKE C MPYXUHHbIMK 3auenamu 15. MNpu
3TOM ocBOOOXOAETCH LeHTpanbHasa npyxuHa 18, koTopas Bo3BpallaeT BHYTPEHHIOW 6 rmnb3y B pabouee
nonoxenue. [llocne 3Toro cneumanbHbIM KAlYOM (Ha pucyHke 1 He ykasaH), yCTaHaBNUBaembiM B

oTBepcTUs 16 OMNOpHbLIN Npasbii 3 OMCK MOBOpAyYMBaloT B 0OpaTHYIO CTOPOHY HE MeHee YeM Ha 30° ans
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TOro, 4toGbLlI NpM NOBTOPHOM cpabaTbiBaHMM MYy(Tbl MNPYXWHHbIE 3auenbl 15 mMornu 3aduKcMpoBaTbCs
BHYTPEHHEeN NOBEPXHOCTLI0 OTBEPCTMS ONOPHOro NpaBoro 3 gucka.

3a cuer TOro, 4YTO B MpeanaraemMoM YCTPOWCTBE 3HAYMTENbHO YMEHBLUEHO YMCMO COMpAraembix
JeTtanen MoBbIWAETCA HAOEXHOCTb paboTbl MyddThbl, HanMM4Me Ha OMOPHOM MpaBoM 3 AMCKE MPopes3en u
oTBepcTUn obnerdyaeT Bo3BpalleHne MmydTel B pabodee CoCTosiHME, PerynmpoBoYHbie Wwanbbl 17 no3BonsoT
perynMpoBaTb BENMYMHY CXaTus LUIMHOPUYECKON NPYyXuHbl cxatus 18, n Tem cambiM perynupoBatb
BENUYUNHY NepegaBaemMoro My Ton KpyTaLWero MOMeHTa.

lMepeuncneHHble npeuMMyllecTBa MNO3BOMAT MOBLICUTb HAOEXHOCTb paboTbl MydTbl M YNyudlWTb
yCroBusi ee 06Cny>XMBaHs.
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SYSTEM OF ORIENTATION SOLAR PANELS
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The article deals with the efficiency of solar panel orientation systems. Ways to improve the efficiency
of solar panels are found. The systems of control and orientation of solar radiation are shown. The location
of photovoltaic modules relative to the horizon is shown. The optimal angle for the surface of the panels is
determined. This problem can be solved by installing the tracker.

Keywords: solar cell; converter; semiconductor; device; physics.

With the development of civilization, the earth's population was in need of additional energy. And the
further, the more. Currently, people want to develop all the latest energy sources. One of these sources is
alternative energy. With the passage of time has changed the definition of supplied energy, and the
discussions in connection with its introduction of do not subside until now. In a General sense, alternative
energy, as it is currently conceived, is something that is produced without the harmful effects inherent in the
use of fossil fuels. In particular, the highest level of carbon dioxide (greenhouse gas) emissions, which is the
principal cause of global warming.

One of the directions in.the other energy sector is solar energy. At this moment technologies which
use clear light and its heat continuously develop. These technologies include the production of photo
electricity and the<introduction of solar thermal energy. Solar energy is a principal source of renewable solar
energy, which is allowed to use a functional or passive method. On the one hand, using the functional
method of application of the provided type of energy, it can produce electricity in photovoltaic systems. On
the other_hand, to use this type of energy in the construction of buildings, focusing their interest on the
choice of materials that have a useful heat capacity for us [1, s.102] [2, s.56] [3, s.35] [4, s.14] [5, s.4] [6,
s.56][7;s.88].

One .of ‘the types of introduction of solar energy is photo electricity (photovoltaic, from English.
photovoltaic, PV). There are ways to transform solar energy into DC electricity with the introduction of
semiconductor materials, which show the photoelectric result, the phenomenon is traditionally studied in the
field of physics, photochemistry and electrochemistry. This result is explained by the action of photons (light
particles) possessing the desired energy (wavelength) on the electrons of the semiconductor substance
(traditionally, silicon), as a result of their "pull-out" and publication, which leads to the origin of the
photocurrent (or electric current). In particular, this is called the external photoelectric effect.

In order to increase the capacity of the installation using the phenomenon of the external photoelectric
effect, silicon plates (solar components) are usually connected to modules called solar panels. Solar panels
produce galvanic current under the influence of sunlight. Electricity in its turn may exist focused on the power
supply of equipment and / or to recharge the battery. The main practical use of solar panels was the power
of orbital satellites and other spacecraft, and to date, most of the photovoltaic modules are used to generate
electricity in everyday life and for industrial companies. There are some techniques that have all the chances
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