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ANIbTEPHATUBHbIE UICTOYHWKN SHEPTUN '!'m
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HE BbIGEPXAB WAT PY3KY,

CADMAACY 2ABR0E 110
CKRRCAHUW  POTOrPAPOR




ANIbTEPHATUBHbBIE NICTOYHUKU SHEPTUN @m




AnuTePHaTUBHbIE vcTouHK onepruy _DINED>




ANIbTEPHATUBHbBIE UICTOYHWKU SHEPTUN @m




ANIbTEPHATUBHbIE UICTOYHWKU SHEPTUA @]m
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ANIbTEPHATUBHbBIE NICTOYHWKU SHEPT' U @]m




AJIIbTEPHATUBHbBIE NICTOYHUKUN SHEPI'UA [3 hl';m
“ﬁ -—

Buabl BOCMOMHSAEMbIX MCTOYHUKOB
aHepruu

[1Bm>xeHne Boabl, NPUNuBbI, OTNNBLI
Betep

[eoTepmarnbHblie NCTOYHUKN
CornHue
BuoTtonnueo




Buabl BOCNOMHAEMbIX UCTOYHUKOB
aHeprum

[1Bm>xeHne Boabl, NPUNnBbI, OTNUBbI
Betep

[eoTepmanbHble NUCTOYHUKN
ConHue
BuoTtonnueo




NMPUMEPbI UCINMOJIb3OBAHUA [3 S“°"-“39-“’g

Mocksa, 2007 roa.

MnnoTHaa cemumataxka

Chuannca pacxog B 10 pas

OkoHomusa 200T.p. 3a nonroga (15% cronmocTn
obopynoBaHus)

[MonoXnTenbHbIN ONbIT ANS alNbHENLLNX MPOEKTOB
CseToopbl
CTtonObl ocBeLleHuns

[Mapkomartsbl

CraHuun Benoripokarta

Wi-Fi B napkax



NMPUMEPbI UCINMOJIb3OBAHUA [3 S'“’"-"ag-"‘g

Mocksa, 2007 rog.

MnnoTHaa cemumataxka

CHusuncs pacxoa B 10 pas
OkoHomusa 200T.p. 3a nonroga (15% cronmocTn
obopynoBaHusi) t II | | I ‘
[MonoXnTenbHbIN ONbIT ANS alNbHENLLNX MPOEKTOB
CeeTodopb! ¢ bog .

Ctonbbl ocBeLleHns
[Mapkomartsbl

CraHuun Benoripokarta

Wi-Fi B napkax



NMPUMEPbI UCINMOJIb3OBAHUA [3 S"°°-“39-’“g

Mocksa, 2007 roa.

MnnoTHaa cemumataxka

CHusuncs pacxoa B 10 pas

OkoHomusa 200T.p. 3a nonroga (15% cronmocTn
obopynoBaHus)

[MonoXnTenbHbIN ONbIT ANS alNbHENLLNX MPOEKTOB
CseToopbl
CTtonObl ocBeLleHuns

[Mapkomartsbl

CraHuun Benoripokarta

Wi-Fi B napkax



NMPUMEPbBI NCIMNOJIb3OBAHUA [:} s"°°-"39-f"g
Mocksa, 2007 roga.

MnnoTHaa cemumataxka

CHusuncs pacxoa B 10 pas

OkoHomusa 200T.p. 3a nonroga (15% cronmocTn
o6opynoBaHus)

[MonoXnTenbHbIN ONbIT ANS alNbHENLLNX MPOEKTOB
CseTtodhopbl
Ctonbbl ocBeLleHns

[Mapkomartsbl
CtaHuuu BenonpokaTta

Wi-Fi B napkax



NMPUMEPbI UCINMOJIb3OBAHUA [3 5"°°-"39-f"g
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Mocksa, 2007 roa.

MnnoTHaa cemumataxka

CHusuncs pacxoa B 10 pas

OkoHomusa 200T.p. 3a nonroga (15% cronmocTn
o6opynoBaHus)

[MonoXnTenbHbIN ONbIT ANS alNbHENLLNX MPOEKTOB
CseTtodhopbl
Ctonbbl ocBeLleHns

[Mapkomartsbl

CtaHuuu BenonpokaTta

Wi-Fi B napkax



Mocksa, 2007 rog.

MnnoTHaa cemumataxka

CHusuncs pacxoa B 10 pas

OkoHomusa 200T.p. 3a nonroga (15% cronmocTn
o6opynoBaHus)

[MonoXnTenbHbIN ONbIT ANS alNbHENLLNX MPOEKTOB
CseTtodhopbl
Ctonbbl ocBeLleHns

[Mapkomartsbl

CtaHuuu BenonpokaTta

Wi-Fi B napkax
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NMPUMEPbI UCINMOJIb3OBAHUA [3 S“°P-"39-f"g

MockBa, 2013 rog.

MuHn-C3C «Apocnasa»

MowHocTb 7,2kBT

[MapkoBble CUCTEMBI OCBELLEHNS
BuaoeoHabniogenne
becnnatHbin Wi-Fi




OHEPI'ETUHECKAA CUCTEMA MKC @]'m




OHEPITETUYECKAA CUCTEMA MKC [3 h'om

Channel Name

Current (A)

Array Position

(degrees,
(deg ) 4— Solar Alpha Rofary —
Joint Positions (degrees)

Channel Name

Voltage (V)

Current (A)

Array Position
(degrees)







TUMNbl COJIHEYHbIX AJIEMEHTOB @j




CTPYKTYPA COJIHEHHOI'O 9JIEMEHTA @j"‘m’-"“-"’




KnA BbIMYCKAEMbIX SJIEMEHTOB @j.m

KNQ CEPUAHO BbIMYCKAEMbIX COJTHEYHbIX 3JIEMEHTOB

MoHokpuctannuyeckue 15-22%
Monukpuctannu4yeckue 12-17%
AmopdHbIe 6-10%

Tennypua KagMmua (NNeHO4YHbIE) 8-12%



hop.nag.ru g

CPABHEHUE J3JIEMEHTOB @j

PA3JNINYNA MEXOY TEXHOH;VIFIMVI U3TOTOBJIEHUA

MapameTp MoHokpuctannuyeckue CJ Monukpuctannuyeckue CI
Bce kpuctannbl OpMeHTMPOBaHHbI B O4HOM Kpuctannbl opmeHTMpoBaHbl B pasHbIX
Kpuctannuyeckas cTpykrypa
HanpaBneHun, 3epHa napannenbHbl HanpaBneHusX, 3epHa He NapannesbHbl
MOHOKpUMCTanNN4Yecknin UMNNHAP KPEMHUSA MonunkpucTannuyeckne nNpsMoyrosbHble
TexHonorusa npovssoacTBa
Hapes3aeTCH Ha NMacTUHbI. 3aroTOBKM PEXYTCA Ha NNacTUHbI
Pobma MpsimoyronbHas, ¢ 0bpe3aHHbIMK yrnamm [MpsiMoyronbHblEe UK KBagpaTHbIE,
P (kBasunpsiMoyrorbHas) pasfiMyHon opMbl
TemnepaTtypbl U3roToBNEeHUs 1400°C 800~1000°C
TonwwuHa <=300 MKM 300~500 MKkm
Bbicokasi, HO HUXe, YeM Y MOHOKPUCTanIM4eCcKnx
CTabunbHOCTbL NapameTpoB Bbicokas

C3

LleHa OTHOCKTENBHO BbiCOKas Hwuxe, yem Y MOHOKPUCTaIryiM4eCcknx aJfieMeHTOoB



WHTEPECHbIE PAKTbI [:} !.m

... npemusi 3a 1921 200 6bina npucyxoeHa
AliHwmeliHy (e Hos1I6pe 1922 200a) 3a
meopuro gpomoagpghekma, mo ecms 3a
HauboJsiee 6eccrnopHyr0 U XOpouwo
rnpoesepeHHYI 8 IKcriepumeHme pabomy;
enpoYyeM, meKcm peweHusi cooepxasn
HelimparnbHoe dobaesieHue: «... U 3a
dpyaue pabomsbi 8 obnacmu
meopemu4yecKkoU pu3uKu»...

Ha gpomo mpu naypeama Hobeneeckoli
npemuu no gusuke




WHTEPECHbIE ®AKTbI

OUCK C IXKEKMU U,

a
Remove
cover layer Cast mold
’ -
Press mold /Llft mold Evaporate

electrode

SUPERCoOP

Pre coated actlve layer

«®unbm “Tonuuetckasa ucmopus 3: Cynepnonuuetickut” ¢ [xeku YaHomMm nonan K Ham crsiy4auHO, — cKa3all
amepukaHckull uHxeHep Li3ssicun XyaH (Jiaxing Huang) u3 Ceeepo-3anadHo20 yHUeepcumema, oOUH U3 aemopoe
Hay4Holu pabomsbl. — Mol cmydeHm Hawén e2o cpedu HeCKoJIbKUx opyaux ¢hunbmos. KoHe4Ho, nodoldym u

oucku ¢ Opyaumu ¢hunibMamu».
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WHTEPECHbIE ®AKTbI = 'shop.nag.ru
AUCK C OXEKU HAHOM NMOBbLICUI KNAO HA 22%

w& Crazy_Father 27 uosSps 20146 16:48 #

flyywe B33Tb AUCKK C Yakom HoppucoM, Torgaa npoueHT OyaeT He Hke 150, a 1o n Bce 300 %

B evtomax 27mosbps 20148 17:07 # h

Ecnm B33Tb AMCKM C Yakom HOpPUCOM, TO Aueiku GyayT paGoTaTb Qaxe B NOMHOM TeMHoTE!

DenimTornado 27 wosbps 20146 17:21 2 1 °

[a 4To TaMm, OHU U3Ny4aTb HAYHYT!

“ AHDPEU 27 osfps 20148 17:23 = 5 °

TONbKO €CNK ero BO3MOXHO B3ATb.

... 0aHHas1 Hoeocmb 8bi38asia 6ypfo amouuu y obwecmeeHHOoCMU



NOAAEPXKUBAIOWAA KOHCTPYKLINA
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Unmoctpauma npenmywectea MPPT

Tok oT conHeuHol naHenu npu
M3MEHEHUU HanpsDKeHus (Harpyaku)

|\ Tok K3
naHenu
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Nnanazou
HanpsaxeHuin

aKkymynatopa Hanpsxenne

navenu 6e3
Harpysku

Hanpsokenue (B) 10B 14,58 178B




LUMM-KOHTPOIIEP!
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3APA[ BATAPEU

HAMPAXEHUE

Boccranagnu-
BalLWM 3apag
Asmomamu-
yeckul ebibop
moka

OcHoBHOM

3apsag
MocmosiHHbIL

BblpaBHuBatoLmin
3apag
MocmosiHHoe
HanpskeHue

¥ spems

Mopaepxusatowmin
3apsag
lMocmosiHHoe
HanpsixeHue




MPPT-KOHTPOMMEPbI UNSG-

Maximum Power Points:
At different array
X

- =
VA
\ \\

Current (A)

Bl 1.

T T T
10 15 20 25
Voltage (V)
Cell Temperature: =——77°F (25°C) == 122°F (60°C) == 167°F (75°C)
IV curve Rated Wattage: 120 W Nominal Voltage: 12 V

\
|

Irradiance: 1 KW/m?2



AKKYMYINATOPHbIE BATAPEU [:: .!.m

[maBHble ycnosus Bbibopa AKB:

CTOMKOCTb K LIMKINYECKOMY PEXNMY
paboThbl

CnocobHocTb NnepeHocuTb 6es
nocneacTeui rnyboknn paspsaa
Husknn camopaspsag
HeKpUTUYHOCTb K YyCNOBUAM
3apsagku/paspsakm

JlonroBe4YHOCTb

[MpocToTa obcnyxunsaHms
KoMnNakTHOCTb 1 repMeTUYHOCTb




CBUHLIOBbIE AKB @jm

3apskeHHan Gatapen PaspskenHan Gatapes
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Pa BHOMEPHOR pacnpefeneHHe KHMCNoTol H¢p0 BHOMEPHOC pacnpeeneHuHe



LMKITMYECKUN PEXXUM PABOTbI AKB 7 @j'!'m

\

100% 80%
D.O.D D.O.D

1200 1600 2000 2400
Yucno MHUKIOB




LI-WOHHbIE AKB o @j-!.m

CoBpeMeHHbI KaTofa — Li MO,
cnoucTas CTpykTypa

avokeupa metana, rae M

- Metan

rae NATUA HaxoauTCA B &
BOCTAHOBNEHOM COCTORHUIR
3MEKTPOH BKITKNAIOTCA B T.H,
MNnasaowui 3NeKTPOH kY
rpacuToBOM NK-CA3N %

@occmaHoeneHue

OKucnerHue




LiIFePO4 AKB




PAKOBUHbI, KAK MPOTOTMUIbI [3 5"°"-"*'9-"‘g







PACI'IPEJJ,EJ'IEHI/IE COJ'IHE‘-IHOI/I OHEPI'UM @j"’”-"“-"’g

100 10 120" 10 w0’ 10’ e
OBHUTEBH H OKEA

' *
BEPHHTOBO®
. MOPE

» - - a . >
Connevnan paanauns (kBT wu? gens) '
mewe25 3 35 4 45 5 mdonee " ;




MPEANOCHINKU LNag-

remote n

@ ! @ no line of sight to

Nno power

valsble




CUCTEMA ABTOHOMHOI'O NMUTAHUA @-‘lm

TTX conHe4YHbIX NaHeneun

MakcumanbHasa MOLHOCTb 280 Bt
HanpsixeHue

XX(makcumanbHoe) S (@A) 2
Tok K3 (MakcumanbHbIN) 9,22 (8,83) A
Kng 17,1%

KonunyecTBO 3neMeHTOB 60
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Current,

00:08 02:00 04:00 O06:00 O0B:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
From 2015/05/13 23:05:18 To 2015/05/14 22:48:07

ERD pro - PV Voltage

Current: .25 m Average: 643,12 m  Maximum: 3.76
Minimum: 0.00
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62:00 ©4:00 ©06:00 ©8:00 10000 12:00 14:00 16:00 18:00 20:00 22:00
From 2015/05/13 23:51:43 To 2015/05/14 23:51:06

Current: 4,64 Average: 15.12 Maximum: 35.30
Minimum: 437,00
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