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CO3JAHUE TPEKEPA HA BASE MUKPOKOHTPOJIVIEPA
ATMEGA ARM 7 IJIS1 9@PEKTUBHOI'O UCITOJIb30OBAHUS
COJIHEYHbBIX BATAPEU B YCJIOBUAX 3AITA/ITHOU CUBUPHU
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JIromsiM Bce Ooible TpeOyeTcs PHEPrHU JUIS SKH3HH U MPOH3BOACTBA. OCHOBHBIMU HCTOUYHHKAMH JHEPTUH
B COBPEMCHHbIX YCIOBHSAX YKOHOMUKH SIBIISIOTCS HE()Th, ra3, yrojib. DTH UCTOYHHKH HMEIOT HCUEPIACMbIC 3a1achl,
a 100bI4a M IpeoOpa3oBaHie HX B AIEKTPUYCCKYIO SHEPIHIO SIBISIETCS JOPOTrOCTOSIMINM 3aHsATHeM. OHUM U3 ajb-
TEpPHATHBHBIX MCTOYHHKOB DHEPIUH SBISIETCS CONHEUHBIH cBeT. CollHeuHast SHeprus JOCTYIHA B KaXKIOH TOUKE
MHpa, OHa BO30OHOBIIsIEMa, JOCTYIHA, SKOJIOIN4YHA, Ge3onacHa. Pa3paboTaHHbIC Ha OCHOBE COBPEMEHHBIX HAHO-
TEXHOJIOTHl HEZIOPOTHE CONHEYHbIE MaHEIIH T03BOJISIOT YIOBICTBOPSTh OTPEOHOCTH B AJIEKTPOIHEPTUH KAK 4acT-
HBIX IOTpeOuTeNell, Tak U HeOONbIINE IIPOU3BOICTBEHHBIC IPEIIPUATHS, 00SCIICUNBAsl X aBTOHOMHEIM 3JIEKTPO-
cHabxeHueM. Bmecre ¢ teM, 3(h)(eKTHBHOE UCIIONB30BaHUE COJMHEUHBIX MaHeslell B ycnoBusax 3amaaHoi Cubupu
BO3MOXKHO TOJIBKO IIPU HAJIMYMU MEXaHH3Ma (TpeKepa), CHOCOOHOro MO3UIHNOHUPOBATH AaHENb HEePICHIUKYISIPHO
CBETOBOMY IOTOKY. Heoporoii mo cebecTonMoCTH TpeKep MOKET OBITh CO3/1aH Ha Oa3e MUKPOKOHTpoIepa Atmega
ARM 7.

KuioueBrble ci10Ba: colHeYHas JHePrusi, COTHeUHasi 6aTapesi, TpeKep, MHKPOKOHTpoJ1ep Atmega ARM 7

CREATION OF THE TRACKER ON THE BASIS OF THE
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ATMEGA ARM 7 MICROCONTROLLER FOR EFFECTIVE USE OF SOLAR

BATTERIES IN THE CONDITIONS OF WESTERN SIBERIA
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It is required to people of energy for life and production more and more. The main sources of energy in the
modern conditions of economy are oil, gas, coal. These sources have exhaustible inventories, and production and
their conversion to electrical energy is an expensive occupation. One of alternative energy sources is sunlight. Solar
energy is available in each point of the world, it is renewable, available, eco-friendly, safe. The inexpensive solar
panels developed on the basis of the modern nanotechnologies allow to satisfy needs for the electric power both
private customers, and small manufacturing enterprises, providing them with independent electrical power supply.
At the same time, effective use of solar panels in the conditions of Western Siberia is possible only in the presence
of the mechanism (tracker) capable to position a panel perpendicular to a luminous flux. The tracker, inexpensive at

prime cost, can be created on the basis of the Atmega ARM 7 microcontroller.
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Ceromns Bce Oolblliee BHUMaHUE yAETseT-
Csl aIBTEPHATHBHOM DHEPreTUKE B CBS3U C HC-
YepraeMOCThI0 TPAJIUIMOHHBIX HCTOYHUKOB
sHepruu (HeTh, Ta3, yroib, Topd). ConHeynas
SHEpreTHKa — JIOCTaTOYHO MOJIOfasi OTpPaCib,
HO HUMeIoIasi psAA CYLIECTBEHHBIX IPEeUMYy-
IIECTB: BO30OHOBIISIEMOCTb, IOCTYITHOCTh, 9KO-
JIOTHYHOCTh, Oe30omacHocTh. CeromHsi TepBoe
MECTO 10 MCITOJIB30BAHHUIO COIHEYHON YHEPTUU
3aHUMaeT | epMaHus1, 9TO TOBOPUT O BO3MOXKHO-
CTH €€ HCIIOJb30BaHUH Ha Tepputopun Poccun,
B yactHocTU B 3amagnoit Cubupu (puc.l) [4].
Ha puc. 2 npencrasieH npor1o3 pa3BUTHS COJ-
HEeYHOI sHepreTuku Ha nepuox Ao 2020 roxa.

Crnenyer OTMETHTH, YTO TeppuUTOpHUsS 3a-
magHoi CuOUpH SBISETCS CTa00 HACCICHHBIM
peruonom Poccun. Ha Tepputopuu pacnonara-
IOTCS CIIEAYIONINE aJMUHUCTPATHBHBIE CyOb-
eKkThl: TromeHcKass 00yacTb, XaHThI-MaHCHI-
CKMM aBTOHOMHBIA OKpYI, SIMano-HEeHEeLKUi
ABTOHOMHBIM OKpyr. IInoTHOCTE HaceneHus

JJAHHOW TeppUTOpHUM MO JaHHBIM [ockomcTa-
ta B 2017 cocraBnser 2,5 yen/xkm?. MHorue
HaCEJICHHbIE IYHKTHI (CEJIbCKHE IOCEIICHHS),
SIBIIIIOTCS. M30JIMPOBAHHBIMU OT IIEHTPAJIbHBIX
KOMMYHUKAIWH, B CHITy reorpaQuyecKoi, Kiu-
MaTH4eCKOW M COIMO-KYJIBTYpHOH crielin(uKH,
CJIEZIOBATENFHO COZIEPIKaHME MX DHEProxo3sid-
CTBa SIBJSIETCS AOPOTOCTOSIIMM, a B HEKOTO-
PBIX CIy4asx (PUKCHUPYETCs ero MOJIHOE OTCYT-
cTBue [2, 3].

Takum 00pa3oM, 0OBEKTOM HCCIICAOBAHMUS
SIBJIIETCSL MCIIOJIb30BaHUE COJHEYHOI'O CBETa
JUIS TIOJTyYEHHsI DJIEKTPOIHEPTUH, MPEIMETOM
WCCIIeIOBaHUs SIBIISICTCS TOBBIIICHUE (D hek-
TUBHOCTH PabOTHI COTHEUHBIX MaHeNIeH B KIIH-
MaTHYCCKUX YCIOBUAX 3amamHort Cubupw.
Lesnp uccnenoBaHust — cO34aTh MOJHOQYHK-
LUOHAIBHBIA HPOTOTUII POOOTHU3MPOBAHHOMN
yCTaHOBKH, oOecrieunBaronyii 3p(ekTuBHy0
paboTy CONHEYHOHU MaHeNn 3a CUET aBTOMAaTH-
YECKOT'0 YIIPABIEHUS €€ MOJI0KEHNEM.
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3amaqn uccie 0BaHus:

* M3YYHTh YCTPONCTBO M MPUHITUI PAOOTHI
COJTHEYHBIX ITaHeNeH;

* U3YYUTh BO3MOXHOCTH HCIIOJIb30BaHHS
COJTHEYHOW JHEPrHMHM B YCJIOBUSAX 3anajHON
Cubupu; pa3paboraTh MPOTOTUI YCTAHOBKHU
yIIpaBIieHHS [TOJIOKEHIEM COJTHEUHOM Oarapeu;

* pa3paboTaTh yIPaBISIONIYIO IPOTPAMMY.

B xome wuccnemoBanms MBI 000CHOBAIH
BO3MOYKHOCTH HCIOJIb30BAHHS COTHEUHBIX 0a-
Taped B KIIMMAaTHYECKUX YCIOBUAX 3amagHoON
Cubwupu [5]:

[To TexHUUYECKOW TOKYMEHTAIIUU TEMIIepa-
TYPHBIN JMANa30H 3KCIUTyaTallid COJIHEUHBIX
barapeii coctaBmuseT ot -50 mo +90°C. Kak mo-
Ka3bIBAIOT MHOTOJICTHHE METEOJaHHBbIC camasi
HU3Kasl Temreparypa 3a mociemHue 15 et
B Hameit MectHocTH Habmoxanack B 2006 1. —
-43°, a camas BeIcOKas — +36° (2004 1.).

Kak wm3BecTHO, HaMOOJbIEE KOIUYECCTBO
SHEPTUM BBIPA0ATHIBACTCS CONHCUHBIMU TIaHE-

JISIMM B SICHbIE IHU. BBL10 BBIICHEHO, 4TO HEA (-
(bexTUBHAs SKCILTyaTalys COTHEYHBIX Oarapeit
COCTaBIISICT B CpelHEM Bcero 9 nHel B romy —
510 0,02 %.

[ToBepXHOCTB COTHEYHBIX OaTapeu crocoo-
Ha MPOTHBOCTOSTH Tpaxy 10 25 MM. MPH CKO-
poctu 23 m/c. OcaikOB ¢ TaKOW MOIIHOCTBIO
B IAaHHOW MECTHOCTH HE 3a(pUKCHPOBAHO.

Takum 00pa3oM, KIMMATHUECKUE NaHHBIC
MIO3BOJISIIOT MCIIOIB30BaTh COJHEUHbIE OaTapen
B ycnoBusx 3anagHoit CuOupH B COOTBETCTBUU
C UX KCIUTyaTallMOHHBIMHU XapaKTEPUCTHKAMHU.

Jnsi TeHepanMu HEPTHHM HCTIONB3YIOTCS
JIBa BHJIa YCTPOWCTB HA COJHEYHBIX MMAHEINSX —
coiHeuyHble Oarapen W KosuiekTopsl. ComHeu-
Has Oarapess — 3TO DIIEKTPUYECKOE YCTpOU-
CTBO, IPeIHA3HAYCHHOE Ul NPeoOpa30BaHUs
COJIHEUHOW SHEPruH B JIIEKTPUYECKYIO, IIO-
cpenctBoMm ¢orodpderra. Kaxnmas comHeunas
Oarapesi COCTOWUT W3 COJIHEYHBIX 3JIEMEHTOB
(saeex). Kak wm3BectHo (1-ii 3akoH (oTOdd-

B INTERNATIONAL STUDENT RESEARCH BULLETIN Ne4, 2017 W



B TEXHUYECKUE HAYKM N

1523

¢exra CroneroBa), KOTUUECTBO BhIpabaTbiBae-
MOM 3JIEKTPOIHEPIMU COJHEUHBIMU MaHEISIMU
HAIlpsAMYIO 3aBHUCUT OT IINIOTHOCTHU CBETOBOI'O
moToka. CremoBarenbHO, IS d(PPEKTUBHON
paboTHI COTHEUHOM OaTrapen OHa JOJDKHA pac-
IOJIaraThCsl MEPHEHINKYISPHO HAIPaBICHUIO
JIBUOKEHHUSI CBETOBOTO MTOTOKA.

CyTb TpoOJNIeMbI JaHHOTO HCCIICIOBAHHS
3aKJIF0YAeTCsl B TOM, YTO 3UMOM U JIETOM yTOJI
HAKJIOHA COJHEYHBIX Oarapedl JO/DKeH ObITh
Pas3iIMYHbIM, TaK KaK B 3MUMHEC BpEMsA B pETH-
OHE COJIHIIEC HaJl TUHHEH TOPU30HTA TIOAHUMA-
€TCsI 3HAUNTETHLHO HUXKE, YeM B JIeTHee (puc.3).
3umoii yron nogbema cocrasisieT 9 — 10°, B TO
BpeMms Kak JietoM — 50 — 60°.
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Kpome TOro, nBmKEHHE COJHIA JIETOM
OT TOYKH BOCXO0/1a Ha TOPU30HTE J10 TOUKHU 3aKa-
Ta (a3uMyT) cocTapisieT moutu 270°, B TO Bpe-
Ms Kak 3uMoi — uyTh Oosee 100° (puc. 4)[5].

CnenoBarenbHO, s d3PPEKTUBHONH pado-
ThI B KOHCTPYKIIMIO COJIHEUHOH Oarapeun J0JK-
HO OBITH BCTPOEHO YCTPOICTBO, TIO3BOJIAIONIEE
YCTaHABIUBATh €€ MepIeHANKYISIPHO CBETO-
BoMy moToKy. IlozuimonnpoBanue Oarapen
JOJDKHO OTPEAEISATHCS HE TOJNBKO a3uMyTOM
COJIHIIA Ha HeOOCBOAE, HO U COOTBETCTBOBATDH
BBICOTE €T0 MOJIOKEHHs HaJl JTMHUEH TOpU30H-
Ta. YIOpaBJICHHWE TOBOPOTHBIM MEXaHU3MOM
JIOJDKHO OCYIIECTBISTHCSI aBTOMATHUECKH.

Hcxonss W3 pe3ynbraToB MCCIEIOBAHHMS,
HaMH ObUTH C(HOPMYIHPOBAHBI  CIIEAYIONINE
TEXHUYECKHE TpeOOBaHUS K KOHCTPYKIIWU.
OHa J10/KHA UMETh!

* COJIHEYHYIO Oarapero; COJTHEYHbIH TpeKep
(Solar tracker) — mOBOPOTHBIN MEXaHU3M, MPeJi-
Ha3HAUCHHBIA ISl OTCIICKUBAHHS TTOJIOKEHUS
COJIHIIA ¥ OPUEHTHPOBAHMS HECYILIEH KOHCTPYK-
A TaKuM 00pa3oM, YTOOBI MOTYYUTh MAKCH-
MapHBIH KITJl oT comHeuHpIX Oarapeii;

° cHCTEMa JIATYUKOB, OTCIIEKUBAIOIIAS
CHIDKEHHE  BBIPaOOTKH  DIIEKTPOIHEPTHU
U omnpezensoonas Hauboiee BBITOJHOE IOJI0-
KeHue Oarapeu;

* KOHTPOJUIEP, KOTOPBIA IO HECKOJIbKUM
JIaTYMKaM OMpeAessieT ONTHMAaIbHOE MOJIOXKe-
HUE JIJIsI COJIHEUHOH Oarapey W MOoaeT CHrHAI
Ha COJIHEYHBIA TpeKep, M0 HACTYIUIEHUIO TeM-
HOTO BPEMEHHM CYTOK aBTOMAaTHYECKH aKTHBH-
pYeT CHCTeMy OCBEIIEHHs, C HACTYIUICHHEM
CBETJIOTO0 BPEMEHHU CYTOK, OCBEILICHHE aBTOMa-
TUYECKH OTKJIIOYAETCS M CHUCTEMa IMEPEeXOAUT
B PEXHUM TeHEpaluH U HAKOIUICHHS 3JIEKTPO-
SHEPTUH; aKKYMYJISITOpHAs Oarapes;

* [IpU HEOOXOMMOCTH CBETOINOJIHBIN CBe-
THJIBHUK.

Puc. 4
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CpaBHUTEIBHBIC 3aTPaThl HA SKCIUTyaTallui0 00CIy)XuBaHue B TeucHue 10 et

CtoumocThb
Tun ceetwnbauka | Kon- Bo CToMMOCTB Monrax, HepronoTpe- Obmas crou-
obciyxuBaHue | OJeHHA B TOJ MOCTH
10 .
c . 10 83600 pyO. 72690 pyo0. 51840 pyo0. 208130 py6.
Beg?B"eijaM‘;a o1 10 0 pyo6. 18000 py6. 51840 py6. 69840 pyo.
HaT-250 Hroro 3a 10 ner
il 10 SKCIUTYATAIHH: 836690 pyo.
S 10 280000 py6. 94000 pyo®. 0 pyO. 374000 py6.
—_— aBTOHON}l/HHﬁ 10 0 py0. 25000 pyo0. 0 pyO. 25000 pyo0.
SL-20 10 Hroro 3a 10 et 624000 DVG
OKCILTyaTalllu: PYo-

B xome wuccrnenoBaHusi OBUT CKOHCTPYH-
pOBaH  NOJHO(PYHKIHMOHAJIBHBIA  MPOTOTHII
COJIHEYHOTO TpeKepa Ha OCHOBE MMKPOKOH-
Tposiepa Atmega ARM 7, 4-X gaT4MkoB OcBe-
IIEHHOCTH, COJTHEYHOH OaTapen, MyIbTHMETDA,
1 IBYX cepBOMOTOpOB. CrcTeMa aBTOMaruyie-
CKOTO yTIpaBJIeHUS OblIa pa3paboTaHa B YIIPO-
IIEHHON CcpeJie ITOTOKOBOTO TPOTPaMMHPOBA-
aus LabVIEW [1].

Takke ObLT BBIIOJHEH CPaBHUTEIBHBIN
9KOHOMHYECKUI pacdeT 3(PPEeKTUBHOCTH HC-
MOJIb30BaHUA IJId YIIMYHOI'O OCBCIICHUSA CBEC-
THJILHUKOB Ha ocHoBe Jiamn /IHaT-250 u aB-
TOHOMHOTO OCBEIICHHUS C TPEKEPOM Ha y4acTKe
ropoackoi yauirel B 300 M. (Tabnmma).

B cpennecpounoit mepcmektue (10 mer
SKILTyaTallly) BBHITO/Ia Ha BBIOPAHHOM y4YacT-
K€ FOPOJCKOM YIHIIBI, MPOTSHKEHHOCTHIO BCETO
300 metpoB coctamsgeT 212690 py6. C yuetom
TOTO, YTO TApaHTUHHBIA CPOK IKCILTyaTaluu
COJIHEUHBIX OaTapei sl yIIUYHOTO OCBEIICHHS
COCTaBIsIeT 25 NeT, TO B JOJTOCPOYHOH mep-

cnekTuBe Beiroa coctaBuT 1450290 py6. Kak
MIPaBUJIO, TPOTSPKEHHOCTh TOPOJCKUX YIHIL CO-
CTaBJIET JIECATKH, a TO U COTHH KHUJIOMETPOB,
MOKHO TOBOPUTH O 3HAYUTEIHHOM IKOHOMHUU
3aTpar Jaxke B MEPBBIN T0J] IKCILTyaTally.
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