RENEWABLE ENERGY AND ENERGY CONSERVATION TECHNOLOGIES

SOLAR ARRAYS FOR PORTABLE ELECTRONIC EQUIPMENT

Description

The increased number of complicated portable electronic
equipment containing electrical accumulator batterys in
last 5-10 years, tendency to widening of the equipment
functions and reduction of dimensions, and also pressing
need for mass application of ecologically pure renewable
sources of energy — these are the necessary prerequisites for
mass application of decentralized photovoltaic chargers.

Portable solar arrays are intended for professional
and everyday portable electronic equipment power supply
(mobile and satellite phones, satellite navigation systems,
portable computers, modern photo- and video- cameras,
ecological monitoring equipment, audio equipment etc.) in
autonomous conditions.

The principle of electrical energy generation by solar
arrays is based on photovoltaic effect in semiconductor
structures with p-n- junction. The monocrystalline silicon
as material for solar cells is used. It allows to ensure high
efficiency of photoconversion and long service life. The
hermetic sealing is carried out with the use of hot lamina-
tion in vacuum technology.

On Fig. 1 a vacuum laminator VL540/290 is pre-
sented which was developed and made in SDTB of
V. Lashkaryov ISP of NAS of Ukraine and was used for
experimental samples of solar arrays manufacturing.

On Fig. 2 an experimental sample of solar array for
mobile phones SBMT-S-8.0-0.23 is presented, which can
be used for other portable equipment as well.

Specifications of solar array SBMT-S-8.0-0.23

Charging current* -0,23A
Open-circuit voltage* -80V
Dimensions
in operation position —75,0x270,0%3,8 mm
in transportation position —75,0%55,0x15,0 mm
Weight -120 g

*AM (1,5), 1000 Wp/n? 25+2 °C.
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Fig. 1. Vacuum laminator VL540/290
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Fig. 2. Folding solar array for mobile phones SBMT-S-8.0-0.23
(experimental sample) and its case

Innovative Aspects and Main Advantages
The main innovative aspect is in applying the principle
usually used for space equipment: in the transportation
position solar array is in compactly packed condition and
has minimal weight and dimensions parameters.

The design and technology guarantees its high resistance
to negative climatic and transport factors, high reliability and
considerable operation resource (up to 8 years and more).

Areas of Application
Portable solar arrays can be used in such areas as:
—  Communication;
—  Computer equipment;
- Military equipment;
—  Photo-, video- audio- equipment;
—  Tourism and everyday life.
As solar arrays are useful in any case when electric
energy is needed but stationary electrical grid is absent,
there can be other areas of application for them as well.

Stage of development

Experimental samples have been made. Laboratory tests
have been carried out. Laboratory technology has been
developed which is based on the technological equipment
made in SDTB of V. Lashkaryov ISP of NAS of Ukraine.
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BIAHOBJIFOBAHA EHEPMETUKA TA TEXHOJIOri EHEPrO3BEPEXKEHHS

COHSYHI BATAPEI JIJISI TIOPTATUBHOI
EJIEKTPOHHOI ATIAPATYPU TA TEXHOJIOTIA

IX BUPOBHUIITBA

021120 npono3uuii

306i/bIIeHHS KIJTbKOCTI CKJIaHOI IIOPTaTHBHOI €JIEKTPOH-
HOI anaparypH, 0 BUKOPUCTOBYE eJIEKTPHYHI aKyMYJISITO-
pu B octari 5—10 pokiB, TocTiiiHa HAsIBHICTH TEH/ICHIIIT 10
posmmpenns ii QYHKIINH Ta 3MEHIIEeHHsS TabapuUTHUX
PO3MIpiB, a TAKOK HEOOXIAHICTh MaCOBOTO 3aCTOCYBaHHSI
€KOJIOTTYHO YUCTUX NMOHOBJIOBAHUX JIKEpeJ eHeprii CcTBO-
PIOE TIEPElyMOBH MAacOBOTO 3aCTOCYBAHHS JEIEHTPAi30-
BaHWX (HDOTOBOTBTATYHUX 3APSIAHIX TTPUCTPOIB.

ITopraruBHi coHsuHi  Garapei NpU3HAYEH] s HKIB-
JieHHst poeciiinoi Ta mo6yTOBOI MOPTATUBHOI €JIEKTPOH-
HOI armapaTypu (CTiTPHUKOBI Ta CYIyTHUKOBI TeTedoHH,
CYTMyTHUKOBI HaBiramiifHi CuCTeM”, MOPTAaTUBHI KOMTI ToTe-
pu, cydacHa ¢doTo- Ta Bieo- TeXHiKa, amaparypa €eKo-
JIOTIYHOTO MOHITOPWHTY, ay/lio arapaTypa Ta iHiie) B aBTo-
HOMHHX YMOBaX.

[Ipuniun renepartii eJleKTPUYHOI €Heprii COHTIHOIO
Garapecio ocHoBaHMN Ha (oToBOJBTaiuHOMY edeKTi B
HaMiBIPOBIIHUKOBUX CTPYKTYpax 3 p-n-liepexojoM. B
SKOCTi Marepiary $hoTornepeTBOpioBadiB BUKOPUCTAHO MO-
HOKpucTasiiyHuii kpemHii. e nossosisie 3abesneunTu Bu-
coKy edeKTUBHICTh (POTO TEPETBOPEHHS TIPH BETHKOMY
TepMini cayx6u. TepMeTnsaliist IpoBeicHa 3 3aCTOCYBaH-
HSIM TEXHOJIOTI] TapsJoTo JaMiHYBaHHS B BAKyyMi.

Ha puc. 1 mpexacrasnena gororpadis BakyyMHOTO
JamMinaropa, pospobieroro Ta surotoBieHoro B CKTBH
I®H HAH VYkpainu, BJI1540/290 3acTocoBaHOTO TSI BU-
FOTOBJICHHST EKCIIEPUMEHTAIBHUX 3Pa3KiB COHSUHUX OaTa-
peii. Ha puc. 2 npezacrasyiena ¢otorpacdis excrepuMeH-
TAJBLHOTO 3pa3Kka PO3KJIAAHOI COHAYHOI Oarapel st
MobimpHux TesedorisB CBMT-C-8.0-0.23, sxi MoxyTh 6y-
TU BUKOPWCTAHI i Z7IsT 1HIIIOT MOPTATUBHOI TEXHIKM.

Texniuni xapaxmepucmuxu

consaunoi oamapei CEMT-C-8.0-0.23
Sapaauunii ctpym™* — 0,23 A
Hampyra xosmoctoro xogy* — 8,0 B

Puc. 1. Bakyymuunii naminarop BJI540/290
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Puc. 2. Po3kiaana consiyna 6arapest 1uist MOOLIbHUX TesiepoHiB
CBMT-C-8.0-0.23 (excnepumenransHuii 3pa3ok). IIpaBopyu
Bz Garapei JekuTh ii QyTasip

TaGapuTHi posmipu

y po6OUOMY TIOJIOKEHH] —75,0x270,0x3,8 MM

y TPAHCIOPTHOMY TIostoxkeHHi — 75,0x55,0x15,0 MM
Maca —-120r

*AM (1,5), 1000 B1/M2, 25+2 oC.

Hoeusna ma ocrnoeéni nepeeazu

HoBusHna mosirae y BUKOPHUCTaHHI X0y, IO 3aCTOCO-
BYETBCS 7T KOCMIYHOI TeXHIKH, KOJIU y TPAHCIIOPTHOMY
MOJIOKEHHI COHsTYHA HaTapest 3HAXOIUTHCS Y KOMITAKTHO
CKJIaJIEHOMY CTaHi Ta Ma€ MiHiMasIbHi MacorabapuTHi mapa-
MeTpu. KOHCTPYKIIIEIO Ta TEXHOJIOTIEID BUTOTOBJIEHHS Ta-
PaAHTYETHCA i1 BUCOKA HA/IHHICTD, CTIHKICTD 10 HECIIPUAT-
JINBUX KJIIMATUYHUX i TPAHCHOPTHUX (haKTOPIB Ta BeJH-
Kuil pecypc pobotu (10 8 pokis i Gisibiie).

TIanysi 3acmocyeanns

TlopratuBhi consuni Gatapei MOXKyTb OyTH BUKOPHUCTaHI B
HACTYIHUX Tajly3dx: 3B's30K, KomIi'loTepHa TeXHUKa,
BificokoBa Ttexnika, Moto-, Bizeo-, ayneo- texuika, Typuam
Ta MoBCcsiKJAeHHe KuTTd. OJHUM CJIOBOM, CKpi3b, i€ He-
00Xi/[Ha eJIEKTPUKA 1 BIICYTHS CTAI[IOHAPHA EJIEKTPOMEPESKA.

Cmadis po3pooxu

Burorosineni excriepumentasibhi 3pazku. [Iposeneno na-
6oparopHi ButrpobysatHst. Ha ocHOBI po3pobJieHoro Ta Bu-
rotosieroro B CKTDH IMOH HAH VYkpainu texHoJ0oriyHO-
r0 00JIa/(HAHHSI CTBOPEHO J1a00PATOPHA TEXHOJIOTist BUPOO-
HUITBA.

Konmaxmmna ingpopmauin

Opranuzania: Crnenuaibie KOHCTPYKTOPCHKO-TEXHOJIO-
riune Giopo 3 Jlocaignum BUpoOHUITBOM THCTUTYTY (hidn-
KU HamiBOpoBigHukiB im. B. €. JlamkappoBa HAHY
Konraktaa oco6a: Makapos A.B.

Anpeca: 03028, Kuis, ByJ1. JIucoripcbkast, 4

Tenedon: 380-44-525-18-66, Daxc: 380-44-525-18-66
Enexrponna momra: avmak@ukr.net
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