- ’ “
fnitmomyanaia MIzvounmmanazaly

asdszansifumassneiihanwdsnuusseing

Application Of Solar Power Supply

lag
wigrdtyda Alsauind

Wednnge WA

ygniwusiidludnminaasimsdnaumdngaa Bryorgramnsruransingin
armaluladifiinnsaiind

ARIZAAINTINANGR T

anumalulatinszaauinddigummsainnsai

tlnnsAnen 2542
lﬂﬂ“‘:
lﬂ’dﬂ:l;)!ﬂl 3 8 gﬂO;b
o ‘ 4 - .
T4, 10N, 1 138




willaFygainud  nsdssgnilunasdne tihannndsuugeaniing

Application Of Solar Power Supply

FarinAn wiedyde Alraundns
weannae wisi
f‘J L ol o
M rEMTnE A1RFINUTUN ATIRD TN
AT mAllagaaunssl
TnnsAnm 2542

anZAdnssuananf annfumalulaginszasnindnidraammeann
¥ 1
nIvl ﬂqsﬁiﬁﬁufmmﬁﬁwuﬁﬂﬁuﬁLﬂudquuﬁwmm?ﬁnmmuué’nqmgmmunﬁ‘u

ANGRMTUTNA

AnTNITNARaLILToI NS

.................................... seaminssunag

( )
.................................... nITNNTS
( )
.................................... ATINANS

( )

.................................... ATTNANT
( )

.................................... AITuNIT

( )
frfniresanimnsaumanianniunatulaiinszasuindudranmmnsaimnsals



natszgna lfunaedng i annduaseing

Tng wierdtyde  Alsaurind 40013286
wednen wikiy 40013287
re; . <
1rEIline  enanstuuTun Aldenu

TIn1sAnm 2542

UnAntia
U?‘cyrmﬁwuﬁﬂﬁuﬁﬁamqqumﬂLﬁﬂnﬂ?ﬁmm?muwﬁqmuummﬁmsﬂﬁﬂ‘lﬁ‘lun'w
Wiuseadrelananatdiu fazirlinlhuimuiihaiansddg fmmaaags
nszildenn Tassenil aunuvsairetiintae Mndonuseaniind Selanuatoans
s WAlb I iR W wnne wazsne i uumaeiinineen e ndngasd
NATATANNFINFAULAIAES tﬁﬂmuqu”lw'luuumLmﬂ‘%‘m'l'lf'ﬂ‘i’muagimaﬂmmm Taeldvin
NTANHUNT AR umvmummﬁmﬁv%qamﬁ’nwmzmq"lwm uaznsuRsnnsansy
pinalulszmalng Lm:fﬁ’qﬁnmLﬁmﬁumﬂﬁuwa’«mfmﬂ'h’fuummﬂ’},fms Un-tainlu
vwananAulassnhuig, fmmqurjun'wqu'lwLﬁﬂﬂﬂqﬁun'nﬂ?:f-guumtmﬂ?' seLLRANIA

v
vnmaaqi’iﬂ:ilmuﬂﬂm‘lw'lﬁ’u.ﬂmdw’lummnmqﬁuua:ﬂm'lummnaw‘i’u‘l‘mﬂﬁ’mfuu’ﬁ



APPLICATION OF SOLAR POWER SUPPLY

BY MR.KWANCHAI WIROJANAWAT 40013286
MR.CHAKKRIT SAETAN 40013287

ADVISOR  MISS.MONCHANOK SRISUAKAM

ABSTRACT

The objective of this thesis is to develop the solar energy system in order to use
it as alight at night. Which is useful in the rural area or the area that difficult to send the
eletrical by transmission on line. This project is the presentation of the solar power
supply. Energy form solar cell sent to be charging at the battery and at the battery at
sent energy use to working by it is circuit control charging battery standby always. We
have studie and test the solar cell both electrical characteristic and the application that
suitable for the rural in thailand. We also studied about energy storage by use the
battery,Photo-Switch to switch on the lighting in the night automatically,charge controller
in order to protect battery charging. The system that we have studied will switch on the

lighting at night and switch off in the day automatically.
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A na frnaue fuunamaf(Converstion Factor) lumisn

Units of daily insolation Conversion factor
- VT to peak-hours

Abbreviation Name in full at 1000 W/m?
peak-hour Peak-hour at an irradiance of 1

1000 W/m?
langley Calorie per square centimetre 0.0116
cal/cm? Calorie per square centimetre 0.0116
W h/m? Watt-hour per square metre ; 0.001
kW h/m? Kilowatt-hour per square metre 1
W/m? averaged Watt per square metre averaged 0.024
..over 24 hours over 24 hours -
kd/m? - Kilojoule per square metre 0.000278
MJ/m? Megajoule per square metre 0.278
Btu/{t? British thermal unit per square . 0.0428
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2.4 uﬁﬂlﬂﬂ‘%"

2.4.1 farhuuadmsussuunaeaniindtiuadiy

1. 1l A (shadow cycle) luusiazdu

2. AnlmiAa(deep cycle)WTnaumsmanuazgguuna ( deep cycle Aataaaniinislsg

A L] o’ [ 4 ) ar
wnuRbitienweriuswandseqn 1l luusias )

alal
2.4.2 qruagniinraantmnasNAaInIslussuuLsIaing

-f o=y Q ar = o
1. ANarTandmiuanlaAag

2. sieamstiageineen
3. uUsrBninwnisszqg
4. anuannralunisangdsredwanysal
-l o L °
5. LATINITAELAERNAIA
o
6. Lanals
N by .I 0' 1 aa
7. finnulasuwlassinlugasgaumniigs
Parts N Materials
Charged Discharged
Active material on positive Lead dioxide Lead sulphate
electrode {chocolate brown) {grey)
Active material on negative Lead Lead sulphate
electrode (silvery grey) (grey)
Electrolyte Sulphuric acid Acid slightly
weaker
Electrode support Lead
Container Hard rubber {ebonite} with bitumen
Glass

Plastic {polypropylene, polyethylene, or
types of styrene such as ABS and SAN)

al < al al a
AITNN 2.3 UAANINTIUAZIDEATNN RALBEA LT

° [ A s :: ‘o“ t :', ey -J
dwitsilrrquinuiuiouanazifuiinig uazuiudtaufi@meniu Waisagn

- o + o [] :’/ t o [ :’/ 4
aeLlszqaziiagadamn (lead sulphate) Aafauusune ity azvia Wududan feu
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y o N A - o o
Wudn WewummeTgnlssquaasuiuioazndulmiiowdu unnlrzqilsuunmesing

- o A. 1 - z )
AzFN AziamauasiesaINIAssIinatnig uazqzmmu'lunn'] UNU

2.4.3 AANHUSNIUTIHU LA

Voltage characteristics Voltages at 20 °C (68 °F) (V)
Single cell Six-cell battery
Nominal 2 12
Vew maximum 2.3-25 14.0-15.0
Veu float 2.2-2.3 13.0-14.0
Voc at full charge! 2.1-2.2 12.5-13.0
Vao limit for measuring capacity? 1.8-1.9 10.8-11.4
Change of voltage characteristics -0.05V -0.33V
with temperature® per 10°C rise per 10 °C rise
(-0.03V (—0.18V
per 10 °F rise) per 10 °F rise)

AT 2.4 uamﬁqqmauumtmmumq %‘ﬂuﬂmmﬁmm:uummm

J L4 . 1 L
Tuszndnnisezquidiam iR IugIgan a1 Wauiudaiauusiiafinge
] - o ' k1 1 o o a c'/ A . ‘J
dndars unduAlFandududaiuanlarrdis (equalization voltage)ilalndazifinpas

or di - 4 t
28R UNALAINEVRNIRENANNIREMIE LSS AIA NG Y IRE (oss)

1 o o«
2.4.4 ANNGNINIzaRaLannglasn (electrolyte)
J o s 4 o
Tursndrmsanessq ssfieninslaviasideanasnmzdauntlunsa gninlf
AJ a o aj - 4’(’ al ] o ] ‘:z 73 t
wlaenuiludadamn uaniintuiinasaundussnitalaeissdivuazanumnniy
-~ a‘ < 1 o - [y 1 '
revdianinslailunangnuszquin anudassamizreddianinglaviagronin 1.2 - 1.3
-&l ag [ - o 4 < o ' °
TNIUBgUTUATENIUAINGT IaAelrzqiagadnaan (cut off) AMNANIUNITATRAN

ar 4 1 o
wide 1.1 Faerzqauusdiaiiu odundunsassgnldaumun Anutdaesunazaziiu 1

2.4.5 msiiagstang
. o X o
Fanasifinauluaniaziail
1. hildmradssquaarsitunainu

2. anugnsa lunImunislszq
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3. Mhmetisiaiiaigaumglininnds 45 asrnaades
4. anudinsastianinslaiidindunnn
malinminanadnfiuiuune azfnfatamnnadadueiagng TudeaFusiu
A ] [] $ d o 4
sen1ranezg TaunnganudrasilideddinaamaunanT reu nantasiadamadiagns
‘ﬁLanTm?‘lﬂﬁﬁmm’uﬁaﬁué’aqﬂw‘hﬂﬁﬁ?‘mﬂﬂwmmL?‘Qmmﬂﬂn‘lwfwmm:ﬁf: (lead
L. < - 2 o s o . 2 e al Y & a
dioxide) UAZAZNIAUNTIINANIANT 2esdndammsietiuuazufeulassaFrailundnd
1 1 - ey X * - o A - ¥ 13 [} t A
endnljideanilFendt nsfindamadadiadymniudiwinlug] aclawnsondfo
o - o 3 . PP al <l a o
ndunndusenladresnsiaussazialussudninlssanueianganasuanifaininiinda
P o 2\ N iy ~
win Astszquiaiulsrdaie Waadamaiauuagnulaou d it lusaiingomglinds
12 - L H °‘ A
1nngn 30 a1 asdianiaslavindinudniuresnsasiieaannin@amaedanaii

grid 1eutiudauanussInNandnsINITAn n1sfiadains

2.4.6 HAURIAWUNDA
. d; - Q. A’ b2 QI 4‘!’ 1 ar b7 -nl “8’
Lﬁﬂfqmuqumwm:‘lmmquﬂqu‘nuumﬂmmm?ﬂ'mﬂs‘:“gmamumqmn'ﬂu
a % a =1 2 ou o4 0 d o
lalniAs (ifebycle) Auaaiinifativ wrzasihinrlfuuninetedsiaiadunng

EUMNIEINGT 40 avATaITes

2.4.7 anudiuanalunisyszausanu
o o 9 [, . T, | .
nnlszquuanetdndunasieddfuninlszqatagnas ilandniRasaiuide

=
IR T

TugaNITAILANANMNAIILANDALAULES
p : d, d
nsaANTIafTaTNAR ULILIN1TRILANAINENANEAIAWLEN N4ENgA

o aave o d . d
dmiulinuuumne? aum 12v duansunnmad 1.1 Jadumenissesiugs wunas

° Y . P - o
ALANANRINaNadEmues e lian1zsing WauumneTgnlssqausia nslssq

. - anca o - o . ¢=d 1 ]
nTsud (charging current) aransdlnednliRauidrgredumviniia (trickle) valiwdlada
nreqnrzugiiuszALvisniia (over-charging trickle current) azliinAarudema

: 4
wnuusinas
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i -3 i A 1 73 (] k.14
nnadnigarsdnunretasasldauim 40An sianszua 1A (mals STC)
gndiaatingu Tugsuia 22w Ussneudas 30 18 Hnseuatenise 1.65A (nels STC)

o dd o o o
faiuruaresuusnaIISNAgauacamisain e wldRasun 66Ah (aan 40An1A
At 1.65A)

[ 4 o
2.4.8 MSALABLSUNAALNS (Dark current leakage)
PR - - gl ] v o - <
qanivdiRgafuatfalrsswiaaing MiuadaunduluainaAusinuusings
hglugandensadfaaiu Amiulugeifinssuaiesimanielsl STC1A anfalaaisud
Yy N .
faina asiltlszuans 0.015A arugrydam i niaueninaanafarasiaaing

M madglugaawnsanldaingns aail

. Current output 0.13 & Total loss of
Number of P ; =ngGt |
modules | x | Of2achmodule | 1 /ya\l L":ig;':ltd [ electricity
in array under STC ~— go° = || bydark current
s (A) A (Rouzs) (W h per day)

k-4 4 ] 1 J ) o’
Amauifazaglumioeaes Wh per day iediazlfamsaufouiisulaensiuaay

Faan N Wi e lda3s (ganse 2.5)

Appliances Appliance Expected Electrical

power daily use requirement

(W) (hours per day) (W h per day)
To\u.\w Foc ‘\J(L\a Oom & 4 3
Tobe \omg (e Kitelan 3 3 24
Fi\mM Los ?or wad. rooe. \0 0.5 )
Flowmet bole (:or ed voon | \0 os 5
Flermart bute For aadhoom 2 10 6.5 s
SMLL B\w \'d Lv.\S\.ow s 3 43
?\aﬂex S A QA0
Total daily requirement of electricity (W h per day): \206

d . 4
AT 2.5 ugpepanndiaantswanuininresatas I iWianae luiu

o . L 4 ;
Wallugaruia 22w usinatin@nafanil azuanugn e i Wedasaan

nawAuiioan 1249t (1% 1.65 * 0.18 * 12) = 3.6 Wh per day at 12V
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ﬁﬂﬁq‘lﬂﬁﬁﬁqna%qmn‘l‘m}a'nmm 22W naandufia 80 Wh per day at 12V fatis
AN RETa N AR RAINAT AL 4% TasideinTieind B udag
nANIU %mfnugtytaﬂmmmﬁﬁﬂdq‘lﬁguﬁu‘lﬂ wiatw s lursudngguunites
Llf“mm"‘iﬂgjmqq’mtﬁuquﬁqmﬂ:tﬁmﬂfnuam@'am‘lﬂﬁﬁﬁmmnmfmﬂﬂL?uw‘?iﬂm
gaRundfiazeeniuly mrzdgguuaziidaanainaiudy vinbiuseqldvian uas
TunsnawAulina it lafamsdainaiFuosnn Wekesiunisiimages
NTTUS Li"]’*\:ﬁi’ﬂhﬂtﬂﬂ'luﬁﬁﬂﬂﬁﬁﬂﬂ“1ﬁﬂ?:ltﬁﬁﬂi‘:’ﬂﬂﬁLlﬂ:’i:ﬂﬂ%un"lﬂuﬂ‘ﬂﬂ\l
afAanaiaana Gonlaleniidn ufeaidlalen (blocking diode) (31 2.10) uatie
dunmaunuusdunniiasandaianaulalan (siicon diode) anuziitinszuailszqlua
PRL N Lﬁumaﬁmmﬁ"}‘lﬂ'lu?uqa‘é'n 2 s widlnlaad i iTuiinganyi (Shottky) wiTa
wefuilan (germanium) AldngniaaaaiRe uiinaranivansiussuy 12v
Wiy (V?Qf‘ztqudm’uﬁuwTumsﬁmmI (breakdown voltage) N1i3taefaluned (reverse
bias) Aniulliteinl diursuy 2av wiageiuL)

Tu@auw"m“ﬁué'ﬂﬂﬁq“lmiaﬂﬁﬂmo%ﬂ Tﬂﬂﬁﬂﬂ\j‘luﬂﬂ'ﬂdl.%ﬂufﬂxl (junction box)
T iiauazazaansaninivlldem ﬂﬂw‘l?nmu‘lm‘[ﬂm'lunamL'nﬂufﬂquiqvm‘h
iaqmlszaaaudan il iWawnguenef (regulator) Wadamlivandun azifia
unﬂrummﬂmmﬂmﬂwummuumﬂm‘lmfﬂmm‘lﬂmnndﬂ 1 51 Lw‘a‘h_lwququmﬁu

GJ 1 o
s lluganinanndraaus i

+

[ l E I [ l [ = To appliances

36-cell module

Battery

4 - o
i 2.10 usastlanirdalugs 1a 36 18 Taagunsalflimilauiutuganisaiueu

ANNANUANDAEFLE 11m 30 114



28

2.4.9 ‘ms‘msngma% (charge regulator)

prwdeEng 2 drsnirresiuganisaouauansitsuadinmuasde e
wuAes bisnraacgniszasfFavitiuasinlg waziilennlrzqnezuadiFunnsin
Tdiinesihilsdiy dAwitunaindnausinn farlifurduiiging Teacin i
UNAUG WagMTLAENTIUAgIgA U gnazreansszquumag? TudosRunmine?
gnuszqauiieuisiu dauRdrasiiudensdumeiiia (terminal voltage) TRULAGET

1 e

v - o ave A X X A a4~ A
winiy 15V usdniu 15V asin WifhandatuluuummeTinaniiull Taaluwsweroion
fideadrarzudnana (vented cell) asvinlfifiamaa@eavneiuman (plate) sanNdaNI2gy
@endranUijiendaniaslen uazifaazeeinss (acid spray) Masanaingasinrzudn

10 L J < :1 (24 i - -4 -
via wAdmRunReTTiaTaLTa (sealed cell) i fanifatuunniiwllaziuave Wi
-, ar -d [ d o b4 o [] - :f ® © 9 9 'S
AaanuMatisanitsuasiiaanufawifiunddng desmsiiienassuusaqldmiasn

¥ o [l o o ar Y ‘J ] - ]
quesafidanilasiubilfusedumefiianuuamariiAm 15V Tustndnanislszq

V] St \\ A
l l
_,_I ] + To appliances®
+
Module VL
et — ]
e A
VL
-
Voltage-limiting circuit + 4
Battery

-I « i ar
1 2.11 usasianisasuqunslszalanldlaeilasviins (over-voltage) Hsiaau il

o d o o o o
udsnarintaNaAlNAUIaNLLAIRaT
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P |
und 3
TAseds19109ssULTATIUY

NITTAMN
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R

b e B AR RN s ﬁﬂ:f]ﬂ > BA[ISI.C.;AST
iXr2 20 B Fi ' o Tudn .

Mg

AR R PRI s S e R N RO,

SOLAR CELL
P
7 3.1 Tasafwraessuulasau

NITNNIUBITSUU
AN IarLLausafing  arlnasaiuaqumminnursmsenly 2 a9
478 WATAILANNITIIFA (Charge Controller) Uazaas Ua-Elndhhu®® (Photo
. s < o  y ala 0y =l a 3 |
switch)nasAuANNTTTaLszg dasiwmthiinn Wuusiaesilangnisidamuiensum
o J - -« *«
uasibiwmmerindaumienlfounsenns lngasiinsmiaussugaifanasn
. ra;: b %
ramuA IR insa
dmiuvsaninildasituvesaigearsinud 18 w Mendneraiinanss
(Ballast) DC.awnsminwiutv 12v DC. 14 nisinaumewmasninazaiuauiasass
to-Tndnluimzea: Wida neunanwAuus:dlniineunanii uasdwindasnisdald
naunandutannsoenldlnadinsindinuaeasinssfiusdis (Regulate) i

yﬁ’n 3.1

e
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wasauyrafhugiil 3.4 widalrznauaesasasaaniudoa i 3 daulugiqie
1. 2NatuFeniauusdu (Comparator)
2. WATAILANNIALLAINITIFAUNIUELATITA
3. AUINTURARAING
unsednemanaaInasldutanulra figauasinnis s e naniguiarediias
RY1 udnmmiauiuduRedlausdunneianassingi 12.6 Taarf fazduvinisdns
nezua A LA uﬂ:Lﬁmmﬁutﬁngﬁuﬁq 13.8 laasl flazugmananszuagnia
szqamlalf

=] ot o
dau¥ 1 29351dFaRauLsInY (Comparator)

VIN6V
910 ICREGULATE

|
|
. é rR2 VREF

R4 !
AV % N vo fi9z'11 DRIVE
Q1 BC337 VR2 /g .

S _ y " BATTERY
2 PR

—<C3

3
Il
Y
AMY
3

7N 3.2 asasulfuuiieniusadis (Comparator)
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& [} et o J
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nd1 WAL 3 el 6 axiiusaiuilugudloss inliFisdaindaanugatifarlsyq
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s1an1991lngal 9395A2UANNTHIES

R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
VR1
" VR2

= 680 Teu
= 1K Te¥u
= 39K Jeriw
= 10K Te¥u
= 100 K Tewu
= 30K Tewu
= 33K Tewy
= 27K Tey
= 47K TeWu

680 levu

= 10K Yo

i

100K Teviu

D1,D2 = 1N4001

D3

= P600A (30V,10A)

LED1 (Rmaeq) = 1 69

LED2 (Rusn) = 1 #in

LED3 (Ridis19) = 1 6in

C1
C2
C3
C4
C5
IC1
IC2
Q1
RY1

1l

ATOMF 25V

1l

10MF 25v
10MF 25V
220[F 16V

I

470MF 25v
IC 7806

IC 741
= BC 337
= Fiatf DCBV 5A
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2347 n-11ln TWanludi (Photo Switch)
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sramsailngal 2333 Un-1Tln IWanlusin

R1 = 10 Towu

i

R2 = 100K Toviu

VR1 = 100K Teviu

VR2 = 100K Teu
D1 1N4001 16
LDR 163

C1 = 100MF 25v
IC1 = IC 741

Q1 = BC 337

RY1 = Fiasf DC12V 5A
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anudnmslunsdeurmdauseing lunmessdiasinitedngm
AuaTRTeus s faRRgaruns A was nezuaiiilnannes
uaseing uaznissiagunsnllviy tﬁ'ﬂmﬂ?:?m%mw,Qmé’numzmq‘lwﬁ'mﬂw:uuua:
dnenuznarldandinnnzas

dauunslsnfiai Willdhineumiaugsaindaintidin SOLAREX An Amoco
Company ( Fafhniimiuanum Solar Cell) tinnHemilasiseasduaveautess
iaildasialylil

Electrical Characteristics

Module . MSX-64
Maximum Power ( Watts) 64.0
Open Circuit Voltage (Voc) 21.3
Short Circuit Current (lsc) (Amps) ' 4.0
Voltage at Load (Volts) 17.5
Current at Load (Amps) 3.66

4.1 m‘a‘wmamtﬁﬂuwmﬁm ( Tit Angle) T IRT PTGV eIy
tﬂummmamw‘dﬂmm'mmmm’lum?fiw‘lwmmum‘i'nd'ﬁvmﬁuuL‘é‘msi'm']

laevinnsdmdn Voc uas Isc ﬁ:gm%'mf-hﬁiw] Faus 10 - 60 B9F1 TneidiganinmnT 10

A Wi hinefidmilauas 1A v'iwnw‘:’mv,nn'rﬁ"o'[ms?qusi 7.00 W. - 17.00 w.1Fuanns

NAKBIAIL
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1. welgarftia MSX - 64 1 U
2. lnavivimas 1 69
3. wamItimas 1 60

4. AHENINL

-10lavin 10w 12 F9
- 100 Tavin 10w 5 F9
- 500 Teviy 10w 1 fq
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Tuiunaunimase g ldArnausinunvataAsaus 1 Teiy o 1 K Taviy tien

avibiviunsassniswfasulsainszusuazussiy. Tnsisosmmunsieaynsu/aum

AwAEiden? TnswlfaudracasunnullFeajaindnissqilgdwman Taei

Tuwiazafzasntsulaaudiaauginmau WiananiunaasussuWiuasnssugn

. ¢d' Z ' 1 el' v & [ ¢ a & o
FenuariLmngiunlaedwdmidanlisiflinefuscuainTlimes dananimaaedliuan

$N 4.3

anndevin) | 1 2 3 4 5 6 7 8 9 10
UIAY (V) 5.4 7 9 10 105 | 115 | 11.9 | 121 | 125 | 125
nisug (A) 29 | 28 2.4 22 2 1.7 1.6 1.4 13 | 1.25
a.an.davi) | 20 30 40 50 60 70 80 90 100
usaeeu (V) | 139 | 14 142 | 143 | 144 | 145 | 145 | 145 | 146
nzud (A) | 075 | 05 04 | 035 03 | 025025 02 | 02
Ann.davia) | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000
UYL (V) 147 | 148 | 149 | 149 | 149 | 15 15 15 15
nrTua (A) | 015 | 0.1 | 0.09 | 0.08 | 0.07 | 0.06 | 0.05 | 0.04 | 0.03

{ ar 4 - .
AN 4.3 neianisulaeulasesunduasnssusrnssinasssin ( Load )
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4.3 NMSNAKBINITINENTSURITSUL
nsigantuaragngal

anumit 2 Aeafiumqeuscmsldeuseuslasdios dwinlrzmalng acld
Ao Bulmiadic winil 5 Peak-hr Per Day Ffile 1 fuartlsanamaanuilgan
ur i

Daily Charging =64 x5 =320 W.hr

Tuaan 1 Mgmaradszanoumwdsuainuend 320 Whr vise il 320 /12 = 26
A.hr ﬁﬁummﬁanmmmmu.u‘mmﬂ?: qzanyi WinaslsrquazangIusrunniues 26
Ahr e 26 Ahr iaziilusn 40 % 1NAINTRLLIARST e FuLmAeTangns e
A videiAe luusasfunumaeiasiinmlszq uazmelszaFuasiiszann: 40 %
o‘fqﬁuuumm‘%@:ﬁmmﬁﬂmua

Capacity of Battery =26/0.4 =65 A.hr

nawaresnsEAililszdn (lanizuaeaiisesuseddng ) Asfss@ninmnas
ﬂs‘z'iimuummﬂ?: ( Charging “Efficiency ) Uszu1ns 0.85 FfmARUnIREa e
1H anwdnmiitlrzaannus ) u 1 fudlu

Power Receive per day = 0.85x 320 W.hr
= 272 W.hr

Ffalszananisanunissusegdmaeaiai Usnai2 falud ) magesniss

arldu
Power Discharging (12hr.) =272/12 W
=22.66 W

fmiussnfeanuugull axhilussininusediies snfidadenld
LLIAASTILA 70 Ahr usznezihumasanglaisaimst (Wilaassd DC ) mua 18 Wik
Haziiudamssramss afenilnnatiasndinislzqluudesfuuasnnatesuunngs
'a:'lnanfi'm'nﬂ?:ﬁu'mLﬂ"ﬂ'lﬁ’?:uuﬁmﬁmmw (Fusieiiies ) Aeluiuitiusafing
Yion wnmetasiilsrqlenndninfudiannsaselduaanandy tagliinWinnng
mudszpnniihlusbivi unweiiiagndmduss defammnisalituiiy

J - o ¥ ] ar n;nl P s v
Llﬁ:ﬁ'lu']?ﬂﬂﬂf_l‘]lﬂuﬂi‘:"iﬂl]l‘ﬂ'm‘} 'luuma:fmwuum'a'mmﬂu'mﬂnﬂ'm
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4.4 MSNAKBILANLTNINNITHNINUBDITSLLILAIAINS
vimmassslnsnislrzquummsianuslianfisanaenii FAusiia8n 07.00u-
17.004 Tnemmnaafiyuiden 40 a3 uazaranissuasaii 18 w naamiaiu dhisan 12
Falua Tngbidnilileinanudiesusafindluusssiusaihiednals ieunasgus
atimassgAINEInIniun iz uussaiiauTu e MR LsaAL

}

5o < ‘e o ” 1
niuumaeT luusasianun 10 Muliaail

i usaAunauLszq (naud) usasumdaLiszq (Rowisi)

V) (V)
1 12.2 12.6
2 11.6 12.3
3 3 115 12.3
4 113 12.5
5 11.5 124
6 11.3 12.5
7 11.6 12.2
8 11.3 124
9 11.3 12.3
10 11.4 12.4

A1P19N 4.4 ugaeAuNAUnalsquazuaLlsg
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A1 Voc = 16 V USZA Isc = 3.5 A HANINARAIN IfAS
unrofasu Battery A1 12.3 V azlfnandssuans 2 dalug
<l :’; - ° ) ¥ ° o o ] b
anafadiairnirlanaunafailivinnmeass Ineswianassia Power supply 14
A [.¢ ‘:« ' o’ 144 4 ] 4 ' ar
Tuninlanfirassdusailiinegi 16 v 3A udavinnassia Load e liAnusasuliniin
TuLARLTAARIAINGT 10 V LULIAN UKIGIin1s 1 fauLnneT ianismasesn ldne
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g oformation Sheet

arnings and
--grecautions
sneral Information
instruction sheet provides
srmation about Solarex Mega™

stovoltaic modules with outputs
gove 38 watts.

gefore installing, wiring or
ag a module, it is important to
Ld and understand the instruc-
in this information sheet.
sallers should be familiar with
basic principles of electricity
d electric appliances.

lectric Shocks and
uwrn Hazard

ptovoltaic modules generate
current (DC) when exposed

sunlight or other sources of

ht. Even though single modules

oduce low voltage and current,

scks and burns can still result

b contact with module output

king. These hazards are

reased when multiple modules

p connected together to provide

er system voltage or current

ls.

PV modules do not bave to be
bnnected” (i.e., powering a load)
generate electricity. Since mod-
s produce electricity whenever
bt is present, the module front
ifaces should be completely cov-
d by an opaque cloth or other
aterial before electrical connec-

bns to the modules or other sys-

In components are handled.

4
B

orage Batteries

en using a storage battery with
botovoltaic modules, battery
pnufacturer’s safety recommen-
tions should be followed.

ncal Codes

some areas, local codes govern
installation and use of photo-

ftaic modules. In particular,

ise codes may specify require-

bnts for module installation on

ftops, exterior walls, boats or

dtor vehicles.

National Electrical Code
(NEC) for U.S.A.

The United States NEC addrésses
the installation of photovoltaic
devices and should be consulted for
recommendations, especially when
installing multiple module systems.

General Handling and
Use

e Even though the module is
rugged, handle it with care.
Impact on the front or rear
surface can damage the module.

e Do not bend the module.

¢ Do not attempt to disassemble the
module.

Do not concentrate light on the
module in an attempt to
increase its power output.

e When working with modules, use
properly insulated tools and
wear rubber gloves.

Preventive Maintenance

Inspect the module twice a year for
overall integrity. Make certain that
connections to the load and/ or bat-
tery are tight and free of corrosion.

Cleéning

Dirt accumulation on the module’s
front surface can reduce the light
energy collected by the module,
decreasing its power output.

If the module surface is dirty,
gently clean it with a soft cloth or
sponge using water and a mild
detergent. Do not use a scrub brush;
it may damage the module front sur-
face. Wear rubber gloves to protect
against possible electric shock.

Disclaimer of Liability

Since the conditions or methods of
installation, operation, use and
maintenance of PV modules are
beyond its control, Solarex Corpora-
tion does not assume responsibility
and expressly disclaims liability of
loss, damage, or expense arising out
of or in any way connected with
such installation, operation, use, or
maintenance.

Page 1

Underwriters

Laboratories
o

Listing Information

To satisfy the conditions of the UL
Listing when these modules are
installed in a system, be sure to:

 Protect module and array
interconnections wiring. Wiring
should either be placed in a
conduit that is sunlight resistant
and conforms to Article 351 of
the NEC, or the wiring should be
stranded copper single conductor
type UF cable rated sunlight
resistant.

¢ Mount members using the
standoff or rack methods when
installing on a building. The
module listing does not cover
modules mounted integral with
the roof or wall of the building
and does not cover marine or
vehicle application, where
additional requirements may

apply.

Electrical Characteristics

The modules described in the
Electrical Characteristics Table (see
page 2) are listed by and have
obtained a Class C Fire Rating from
Underwriters Laboratories.

Application
Information

Solarex Mega Modules produce DC
electricity. They may be used in sin-
gle-module and multiple-module
systems to meet the current or volt-
age requirements of a great range of

_ applications.

Mechanical/Electrical
Specifications

See the appropriate data sheet for
general mechanical and electrical
characteristics of the module.
Specific electrical characteristics of
each module are listed on its label.

Under normal conditions, 2
photovoltaic module may experi-
ence conditions that produce more

—_



% Information Sheet

flectrical Characteristics .y imum Open Circuit Short Circuit Voltage Current
Power Voltage Current at Load at Load
i Module (watts) (Voc) (Isc) (Amps) (Volts) (Amps)
MSX - 64 64.0 21.3 4.0 17.5 366
MSX - 60 60.0 21.1 38 17.1 3.50
MSX - 56 56.0 20.8 3.6 16.8 3.35
MSX - 53 53.0 20.6 3.4 16.7 3.20
MSX - 50 50.0 21.1 3.17 17.1 292
MSX - 48 48.0 20.5 3.20 16.5 295
MSX - 40 40.0 21.1 2.53 17.1 2.34
Note: Rated Electrical Characteristics are within 10% of measured values at Standard Test Conditions of
1000 W/mz, 25°C cell temperature, and solar spectral irradiance per ASTM E 892.
kits, which facilitate mounting mod-

rrent and/or voltage than

ported at Standard Test Condi-
ions. Accordingly, the values of
and Vo marked on UL listed
odules should be multiplied by a
ctor of 1.25 when determining
component voltage ratings, con-
ductor capacities, fuse sizes and

ize of controls connected to the
odule output. Refer to Section
90-8 of the National Electric Code
r an additional multiplying factor
of 1.25 which may be applicable.

stallation

ounting Dimensions

shown in the drawings below,
SX-50 through MSX-120 modules

have eight mounting holes in the
back flange of their frames. Mount
the module using fasteners through
at least four of these holes, selecting
holes which provide appropriate fas-
tener spacing. For greatest strength,
use the four middle holes (on 24-
inch centers.)

MSX-40 modules have six mount-
ing holes. Use the two center holes
for mounting the MSX-40 to a pole.

Mounting Hardware

A broad range of pre-engineered
mounting kits and hardware for
these modules is available from
Solarex. Contact your Solarex Dis-
tributor or Representative for infor-
mation on these

ules vertically, horizontally, and in
multiple-module arrays.

Orientation

When installing photovoltaic
modules, be aware that they gener-

* ate maximum power when facing

the sun directly. The fixed position
which approximates this ideal over
the course of the year, thus maxi-
mizing annual energy production, is
facing due South (in the Northern
Hemisphere) or due North (in the
Southern Hemisphere) at the angle
listed in the table on page 3. Note
that these orientations are true, not
m#gnetic North and South.
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Page 3

installed in order to maxi-
mize annual energy output.
At some installations, it may
be cost-effective to adjust the
tilt seasonally. At most lati-
ndes, performance can be
improved during the summer
by using an angle flatter than
the chart’s recommendation;
conversely, a steeper angle
cari improve winter perfor-
mance.

If modules are not cleaned
regularly, it is recommerided
that they not be mounted at an
angle flatter than 15°. Flatter angles
annot take full advantage of the
deansing action of rainfall.

Latitude
of site

0-4°
5-20°
21-45°
45-65°
65-75°

Tilt Angle

10°
Add 5° to Local Latitude
Add 10° to Local Latitude
Add 15° to Local Latitude
80°

Example: A module mounted in

Miami, Florida (latitude 26°) should
be tilted at approximately 36° from
horizontal, and should be faced due
!South. X - .

Shading

locate modules so they are as free
i possible from shading during all
seasons, particularly during the mid-
dle (the most energy-productive)
Part of the day.

&

6 5432 1

TERMINAL STRIP NUMBERING
Drawing C

Module Wiring

With the exception of the MSX-50CP,
Solarex modules are shipped from
the factory wired for 12-volt opera-
tion, with their internal 6-volt cell
strings wired in series, as shown
above in Drawing A. They may be
rewired for six-volt operation in the
field as shown above in Drawing B.
Drawing C, shown above, illustrates
wire color coding and the internal
connection of cell strings to the
junction box terminals.

Wiring details of the MSX-50CP
are presented in a separate instruc-
tion sheet.

Connecting Modules in
Series or Parallel

Drawings D and E (see page 4)
illustrate the junction box connec-
tions for wiring 12V modules in
series and in parallel .

R IR
X X
(8] s [ SR
o) ~N 4 0 —=7 9 +
12V_NOM. ] 6V NOM. 4
oUTRUT ;E@ oUTPUT 3[-
+) S - {+) > s
. 2le 4 ) nN”
Lo T WS @7 g
+ + .
12V WIRING 6V WIRING
SIMPLIFIED MODULE SCHEMATIC SIMPLIFIED MODULE SCHEMATIC
Drawing A Drawing B
Tilt Angle Blocking Diodes and
The table below shows the Charge Regulation
fixed angle above horizontal De . .
: pending upon its use, an
at which modules should be MSX module may require 2

blocking diode, which pre-
vents battery discharge during
periods of darkness, or a bat-
tery charge regulator, which
prevents storage batteries
from being overcharged and
possibly being damaged or
destroyed.

For applications requiring
charge regulation, Solarex
recommends its Solarstate™
Control, which includes a
blocking diode. This regulator

is efficient, inexpensive, and easy to
install.

The matrix below provides gen-
eral guidelines for choosing either 2
blocking diode or regulator.

1s module connected at night?

DOoes daily Yes No
current into

battery Yes | Solarstate Solarstate
exceed daily -

current Blockin No Regutation
draven from No Diode' 9 Requiefgeg !

battery?

Multiple Module Arrays

Where two or more MSX modules
are connected in series, bypass
diodes should be installed in parallel
across every 18 cells (2 diodes per
module). This protects the array from
damage due to partial array shading.
Partial shading of the array can caus¢
power loss and localized overheat-
ing. The diodes are available as an
optional accessory on all large MSX
modules.
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Drawing D (Series)

e: Modules connected in series
have the same posver rating.
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Drawing E (Parallel)

nultiple modules or series

of modules are connected in
|, each string should include
ing diode in series with the

es. This prevents shaded par-

allel strings from absorbing current
from illuminated parallel strings,
which could reduce the ‘array output
and possibly damage the shaded
module. Blocking diodes are also
available as an optional accessory.

Limited Warranty

LY EER S

P -

Limited Warranty - One Year

Solarex warrants the MSX-40
through 120 modules to be free
from defects in materials and work-
manship under normal applications,
use and service conditions for
twvelve (12) months from the date of
sale to the original consumer pur-
chaser. If the module becomes inop-
erable due to a defect in material or
workmanship during the twelve (12)
month period of this warranty,
Solarex will, at its option, either
repair or replace the product, or if it
is unable to repair or replace the
product, refund the purchase price.

This warranty shall apply only while
the original consumer purchaser
owns the product.

Limited Ten-Year Warranty on
Power Output

For ten (10) years from the sale of
the product to the original consumer
purchaser, Solarex will replace the
lost power of any modules that fail
to produce at least ninety percent
(90%) of the minimum power output
specified by Solarex at the time of
delivery. Power output shall be mea-
sured by Solarex using standard
Solarex test conditions. Solarex will
replace such lost power, up to the
minimum output originally specified,
either by providing the purchaser
with additional modules to make up
the total wattage lost, or by repair-
ing or replacing the module, at
Solarex’s option. This warranty shall
only apply while the original con-
sumer purchaser owns the product.

What This Warranty Does Not
Cover

This warranty does not apply to any
of the above modules which has
been subject to misuse, neglect or
accident, or which has been dam-
aged through abuse, alteration,

improper installatina or applicatiotl,
or negligence in use, storage, trans-

portation or handling, or which has
been repaired by anyone other than
Solarex or an authorized Solarex ser-
vice representative. This warranty
does not cover any transportation
costs for the return of the module or
cost associated with installation,
removal, or reinstallation of the MSX
module.

Warranty Limitations

THERE IS NO OTHER EXPRESSED
WARRANTY ON THESE PRODUCTS.
SOLAREX IS NOT RESPONSIBLE
FOR ANY INCIDENTAL OR CONSE-
QUENTIAL DAMAGES ARISING

. FROM THE USE OR LOSS OF USE

OF THE PRODUCT.

ANY WARRANTIES IMPLIED BY
LAW, INCLUDING THOSE OF MER-
CHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE, ARE LIM-
ITED IN DURATION TO THE TERM
OF THIS WARRANTY.

Solarex’s maximum liability under
agly warranty, expressed, implied, or
statutory, is limited to the purchase
price of the product. The pur-
chaser’s exclusive remedy shall be
only as stated herein.

SOME JURISDICTIONS DO NOT
ALLOW LIMITATIONS ON HOW
LONG AN IMPLIED WARRANTY
LASTS OR THE EXCLUSION OR
LIMITATIONS OF INCIDENTAL OR
CONSEQUENTIAL DAMAGES, SO
THE ABOVE LIMITATIONS OR
EXCLUSIONS MAY NOT APPLY TO
YOU.
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Lining Warranty Performance

 feel you have a claim under
rarranty, contact the vendor
sold you the product, any
rized Solarex service represen-
, or Solarex at the address set
below. You will be advised
yyou need to do to obtain war-
L service.

should read and follow the
iation instructions supplied

the MSX module. If you need
tact Solarex, please write us at
ollowing address:

WARRANTY GIVES YOU SPECIFIC

RIGHTS, AND YOU MAY ALSO
OTHER RIGHTS WHICH VARY
STATE TO STATE.




LMEGA™ SX-60, -56, and -53 are the most pow-  parallel combinations as required to meet current
1 of Solarex’s MEGA series of photovoltaic (so- and voltage requirements. As single-module arrays,
lectric) modules, a product line which is the cul- they may be mounted on a variety of surfaces using
ation of 10 years of extensive research in semi- an optional bracket Kit or by means of user-
alline silicon photovoltaics. With over 3 amperes ~ fabricated support hardware. Solarex also offers
ment at peak power, these are the highést-current  hardware for supporting multiple-module arrays.

pmercial PV modules in the world, and generate  These modules are well-suited for virtually all ap-
current at a voltage high enough o charge batter-  plications where photovoltaics are a feasible energy
efficiently in virtually any climate. source, including telecommunications systems,

. pumping and irrigation, cathodic protection, remote
villages and clinics, aids to navigation—in short, all
but the smallest of photovoltaic systems.

. ‘HIGH CURRENT, POWER AND VOLTAGE

__The MEGA SX-60, -56, and -53 boast the highest:*. .
peak-power cument outputs—3.5A, 3.35A, and
3.2A respectively—of any commercial modules.

. They deliver that current at a voltage high enough

to charge batteries efficiently, and retain that volt-

age excellently in hot climates, as shown by the

temperature coefficients and I-V curves in this pub-

lication. .

« Fabricated from large-area (11.4 cm x 11.4 cm)
antireﬂective-goated semicrystalline silicon solar
- cells; -

« Higher current means fewer modules required for
given output, less balance-of-system cost.

. INDIVIDUALLY TESTED, LABELED AND
WARRANTEED

It is inherent in all photovoltaic manufacturing pro-
cesses that the electrical characteristics of finished
modules vary slightly from one unit to another. The
electrical characteristics listed in this sheet are
those of typical, or production-average, units.

. Bowever, unlike any other manufacturer, Solarex
tests each finished module in a sojar simulator and
Jabels it with.its actual output—peak power, and
voltage and current at peak power+—at STC. In ad-

.  dition to providing a user with exact specifications,
this allows Solarex to enforce tighter tolerances on
the power output of its modules than any other PV

manufacturer. \

Furthermore, each module is covered by our indus-
try-leading ten-year limited warranty, which guar-

: - antees:
tse modules may be used in single-module arrays . that no module will generate less than its
eployed in multiple-module arrays, wired in series/ guaranteed minimum power when purchased;




continued power (at least 90% of guaranteed mini-
mum) for ten years.

ontact Solarex Marketing Department for full terms
d limitations of this unparalleled warranty.

UAL VOLTAGE CAPABILITY

hese modules consist of 36 semicrystalline- silicon
Jar célls electrically configured as two series strings,
:18 cells each. . '

Strings may be piaced in series or in parallel in the
field,\ providing 6V or 12V nominal output, by
moving leads in the junction box.

Allows simple installation of blocking or bypass
diodes on 18-cell strings. )

ARGE, EASY-TO-USE JUNCTION BOX

¢ll strings terminate in a weatherproof junction box
wunted on the back of the module.

Junction box materials: impact-resistant, high-
dielectric strength molded thermoplastic resin.

Large enough for easy connection and manipula-
tion of -wiring and diodes, Solarex’s Solarstate™
regulator ‘can also be directly attached.

Terminals accept a wide range of connectors or

bare wires. : _
Cover screws are captive, not easily lost.

ROVEN MATERIALS AND.CONSTRUCTION

he materials used in these modules reflect Solarex’s
xtensive experience with hundreds of thousands of
slar modules and systems installed in virtually every

eer in terrestrial photovoltaic systems and the use of
smicrystalline silicon for solar cells, and has invested
1e resources necessary to prove its materials, process-
5, and products.

Semicrystalline silicon solar cells: efficient, attrac-
tive, stable. .

Patented titanium dioxide cell'AR (antireflective)
coating for optimum optical coupling and maxi-
mum efficiency at all levels.

Modules are rugged and weatherproof; cell strings
are laminated between sheets of ethylene vinyl ac-
etate (EVA) and tempered glass. -

Tempered glass superstrate: self-cleaning, highly
transmissive (low iron content), inert, impact-
resistant.

- Proven cell interconnection technique and
matched thermal coefficient of expansion of
glass and cells ensure electrical integrity in se-
vere temperature ranges.

lifnate o Earth. Founded in 1973, Solareéx 1s the pio-

»”

« Framed -with corrosion-resistant, bronze-
anodized extruded .aluminum: strong, attractive
framing compatible with Solarex mounting hard- .
ware and a broad range of other mounting struc-
tures.

SAFETY APPROVED

These modules have been ap-.
proved by Factory Mutual Re-.
search for application in NEC
Class*1, Division-2, Group D-
hazardous locations.

"OPTIONS
« Protective aluminum backplate

APPROVED *

- Mounting hardware kits
« Solarstate™ voltage regulator
« Marine-climate (NEMA 4X) junction box

RELIABILITY AND ENVIRONMENTAL
SPECIFICATIONS

These modules are subjected to intense quality con-
trol during manufacture and to rigorous testing be-
fore shipment. They meetllor exceed JPL Block V
test criteria, including the fallowing tests, with no
performance degradation:

» Repetitive cycling between -40°C and 90°C;

- Repetitive cycling between -40°C and 85°C at
85% relative humidity; .

» Wind lpaﬁing exceeding 125 mph;

_» Surface withstands impact _on one—inclLﬁ‘ajld at
—terminal velocity (52 mph) without breakage.

VARIABLES AFFECTING PERFORMANCE

The performance of typical MEGA SX-60; -56, and
-53 modules is described by the I-V curves and elec-
trical characteristics table on the next page. Each
module’s actual, tested output characteristics are
printed on its label.  ~ . :

The current and power outptit of photovoltaic mod-
ules are approximately proportional to illumination
intensity. At a given intensity, a module’s output
current and operating voltage are determined, by the
characteristics of the load. If that load is a battery,

- the battery’s internal impedance will dictate the

module’s operating voltage. An I-V curve is simply
all of a module’s possible operating points (voltage/
current combinations) at a given cell temperature
and light intensity. Increases in cell temperature in- .
crease current but decrease voltage.



“12 VOLT CONFIGURATION®
MSX-53  MSX-56 , MSX-60

zal peak power (Pp) 53% S6W 60w
fage @ peak power (Vpp)  ° 16.7V 16.8V 17.1v
at @ peak power (Ipp) 324 3.35A 3.5A
anteed minimum peak power SoW 54w 58w
circuit curreat(Isc) : 34A - 3.6A 384
g-circuit voltage (Voc) - 206V . 208V KRR
nerature coefficient of L } .
La-circuit voltage L pBavCe BaVC - mV/C
perature coelficient of . !
prt-circuit current 36mAC 3I3mAC - 3mASC
roximate effect of = ; .
sperature on power 038%/°C  038%C  0.38%7C
45°C 45C 45

These data represent the performance of typical modules as measured at
their output terminals, and do not include the effect of such additional
equipment as diodes and cabling. The data are based on measurements
made at Standard Test Conditioas (STC) which are:

« Illumination of 1 kW/m2 (1 sun) at spectral distribution of AM 1.5

« Cell temperature of 25° C or as otherwise specified (on curves).

P Electrical characteristics of modules wired in the nominal 6V
configuration may be found by using the 6V scales on the I-V curves.
For more exact values, divide the 12V voltage characteristics in the table
by 2 and muliply the 12V curmrent characteristics by 2. Power values are

unchanged. . f
ﬁ Under nearly all climatic conditions. the solar cells in an operating
module are hotter than the ambient temperature, a fact which must be
considered when reading module data. NOCT (Nominal Operating Cell
Temperature) is 2n indication of this temperature rise, and is the cell
temperature under Standard Operating Conditions: ambient temperature

of 20°C, solar irradiation of 0.8 XW/m?, and average wind speed of

1 m/s.
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$CHANICAL CHARACTERISTICS

GA SX-60, 56, and -53 are mechanically identical, ~Weight: 15.9 pounds (7.2 kg) .
ing only if electrical output. r » Dimensions: Dimensions in brackets are in
- i millimeters - ) o
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4 Regulating valve

N8 in lead acid batteries

For over a century the quality of our products and services has met the
requirements of a technically demanding customer base in Europe and
throughout the world.

Today, CEAC, as European market leader, uses thousands of tons of lead

in its factories, producing batteries which provide high technology solutions
lo energy storage requirements. -

The % serie, designed as a reliable mono-block battery for standby
applications, draws on CEAC's nearly 40 year experience in recombination
battery technology.

B

Protective cover

Case material :
1.1 to 10 Ah - ABS
15 to 65 Ah - PP

Microporous
fibreglass separator

Posive]
b

Mi4antages of = series

Manufactured under ISO 9002 conditions, 2 batteries offer excellent performance
in high rate rapid discharge together with dependability in slow rate discharge regimes.
The products technical aspects, which meet many international specifications an
standards_ allow 7 batteries o be used in a wide range of stand-by applications,
where high quality combined with a competitive price is required.

- Reliability and hight performance

* Lead calcium alloy {no antimony or cadmium)

* Low internal resistance

* Flat plate construction optimised to give best ionic exchange area offering
excellent performance in rapid discﬁorge

Reliable design and safety in use

* Microporous libreglass separators

* Protected regulating valves

* Simple interconnection by means of threaded terminals or faston blade type

* 9899 % gas recombination rate with resulting extremely low gas emission on
float charging allows great flexibility in location

* Maintenance free o

* Non-spillable design with absorbed electrolyte, allows use in horizontal or vertical
otﬁfucfe)s, in cabinets or racks. This feature also gives greater safely in transport,
handling and commissioning :

Main applications of 7% series

* Energy supply - UPS, Emergency lighting, Mobile power supplies, Hospitals,
Cash registers

* Safety -g\lorm, Intruder, Fire signalling systems, Home security, Access control

* Communications - Telephone networks, Private communications, Portable systems



ical characteristics

Vohage Car‘d:ylnAhll 2°C Length Tdth ight Wei Itemal | Terminals
gve 20hto1,75v 10hto18v Innu?m :f\rmm 2.’3«. inKg resistanceinmQ per polarity
PE 0601.2 6 12 1 97.3 255 55 0.28 100 FASTON 4.8 mm
PE 1201.2 12 12 1 975 435 | 55 055 200 FASTON 4.8 mm
PE 12002 12 2 16 1785 34.1 I 64 l 0.83 120 | FASTON48mm
PE 06003 6 3 26 135 60.5 348 | 061 40 FASTON 4.8 mm
PE 12003 12 s 26 134 66.3 65 12 80 FASTON 4.8 mm
PE 06004 6 4 37 623 52 102 084 30 FASTON 4.8 mm
- | PE 12007 12 7 63 151 66 l o8 27 2% FASTON 4.8 mm
PE 06010 6 10 93 151 51 98 20 9 FASTON 4.8 mm
PE 12010 12 98 8.4 152 98 98.4 33 24 FASTON 4.8 mm
PE 12015 12 15 14 184 80 170 62 15 FEMALE INSERT M5
PE 12024 12 24 215 168 177 126 9.1 97 FEMALE INSERT M5
PE 12038 12 3% 325 198 s, 1 118 137 8 MALE INSERT M6
PE 12055 12 54 50 217 175 232 223 6 MALE INSERT M8
.| PE 12085 12 62 57 32 17 188 25 58 MALE INSERT M8
External dimensions are +/- 1 mm
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vat charge voltage level

The graph opposite gives the
recommendecf)sohcge.for different
temperatures. The floating voltage
is 2.27 V/cell at 20° C.
It is recommended to set the level
to that relevant to the average
« temperature where this is
reasonably constant.
Where temperatures vary, it is
recommencfed that automatic
temperature compensation of
charge voltage level is provided in
conformance to the graph.

‘on capacity

the avaible capacity as indicated in the
graph opposite. Beyond 35° C, the
increase of capacily is negligible.

The effect of temperature is also

dependant upon the discharge current
level.

Example of use :

At 0° C and a discharge of twice the
C10 rate, the battery has an avaible
capacity of 76 % nominal capacity.

&8\cling applications

Although designed for standb
/ float applications, the == ceﬁ,s
! and monoblocs also have good
| behaviour in cycling

i applications.

/

/ The depth of discharge is the
most important factor on the
lifetime of batteries in cycling
applications.

The value of internal resistance
is important when a battery must
produce a peak current (ie for
swilch tripping) at the end of the
discharge period.

The graph opposite shows
resistance as a percentage of
fully charged resistance value,
for various charge stafes.

Vd'ﬂs'h/dl(

filitiluence of temperature o

The temperature of the battery influences
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charging characteristics

Charging with a constant voltage level
and a limited initial current value is the
method recommended for best predicted
lifetime of #Z batteries.

The graph c:rposite shows recharge times
for various depths of discharge and initial
current values at voltages of 2.27 and
2.40 Vpc at +20°C.

The use of higher initial current levels
does not significantly reduce charging
time and may cause battery damage.
Recharges made with the voltage over
2.27 V must be limited in time.

Example :

A 75% discharged battery is recharged
at 2.27 Vpc at 20°C using a charger
having a current limited 0?0.2 x C10.

Time fo reach 90% charge state is some
6 hours.

We recommend that the batteries are
not discharged more than 80 % of
nominal capacity.

Note : for recharge with 2.40 V
the current must never be higher

than 0.2xC10.

Storage temperature /
Self discharge

The rate of self discharge of a
battery depends on the
temperature of storage. A battery
will lose charge state more
rapidly when temperatures are

high.

The graph opposite can be used
to determine the frequency of
replenishment charging.

Stute of c'hurge vs open

“circuit voltage .

A measure of open circuit
voliage gives an indication of
the state of charge of the

battery. This measurement should
not be done until 20 hours after
disconnecting the battery.

CURRENL. m = 2,27 V / CEUL (20 ()

OB‘" “u.‘. “IOU ,
Bomeries 1 :
Rechorged i -~
o ! il
| 90% o cm———— ~
PI00% c— — ¥
. e L
20 R |
| Tl P =g
1:01¢C0 e
4 2:02¢)0 | - R 5 S
- —~ — |
- :
| e 1
! ;
i

50 th of discharge 100
(oi:an ofC10) 4

CHARGES IN USE AT CONSTANT VOLTAGE WITH LIMITED
CURRENT. m = 2,40 V / CELL (+20° C) (CYCLING)

Charge duration (hour)

Battenes i
Recharged ; i
= i
ggox‘ S i ”
" ! 7 :
i o i
' 7 |
1:01¢ . "< !
I-g:!c}g W7 //i
» 7 ol !
10 AR
/ 1
7t /’/u/
~ |
L 2<$9 i
3 |
. !
1 ]
]
1
!
2
/
|
0 :
0 50

100
i of dischorge
o

CHARGE STATE / STORAGE TEMPERATURE
Residual capcity (% of C10)

« ! ol |
] i T i
i ! i
100 , : i
80
\ V" : » aedie ol
\ \ ]
60 L.
40°Cq - w'c,,; 20C,
i
“ i
o |
0 2 4 & 8 10 1
Storage time (months)

CHARGE STATE / OPEN CIRCUIT VOLTAGE

Charge state (% of C10)
120

e
i
" /|

20

o 208 210 215



AUTO

End of discharge volfhge 1.75 v

pid determination tables (in Amperes)

End of discharge voltage 1.80 v

NOMY TYPE AUTONOMY Twsk AUTONOMY
omin] 1h | 3h] 5h] 8h [10] 20 Wmin] 1h [ 30 | 5h | h | 10R] 20h min Th [ 3R [ 5h [ 8 [10R [20R
1 0s3]027{018] 02| 04 | 08 PECG0L2| 1 |02[026]018]042| 01006 pe0e0r2] 1 {06 [026/047 04201 {006
1 063|027]018]042{ 01 | 06 PE112 1 062|025 ]018]042] 01006 PE12012] 1 | 06 [026]047]012[ 01 [006
PE12002| 17 {1.08] 0.43]029] 02 |06 | 0. PE12002| 16 [1.02]043]029]0.49] 016 0.1 PE12002| 16 | 096 | 042(026]0.49 016 | 0.1
PES003| 29 | 18 | 072{ 048032026 | 0.5 PE0S003| 28 | 18 [073] 048] 032| 026] 0.15 PEOGO03| 27 | 17 071 [047]031 026 | 015
yilpE 12003] 29 | 18 | 074] 048] 032026 | 015 PE12003| 28 | 18 |073]048]032] 026] 015 PE12003| 27 | 17 071|047 | 031 026-| 0.15
1P 06004 | 43 | 29 | 1.11]072] 047]038 | 02 PE0G004| 41 | 27 [109]071{045] 038] 02 PE06004 | 39 | 26 | 105069 |045]037 | 02
APE 12007 7.5 |426 | 17 {1.13]0775{085 | 035 PE12007| 73 | 42 |168] 111|077 064 034 PE12007| 69 | 408 | 164(108]075[0863 | 033
APE0G010| 11 [623]253] 169 113094 |0sos|  [PEGOI0] 107 643|248 | 167| 14209060503  [PEO6OIO| 102 | 594 | 24 | 16 [1.08]083 | 05
-PE12010] 936 | 6 | 241]158]1.04]085 | 05 PE12010| 9.1 [585|238] 156 104{ 085] 05 PE12010{ 8.86 | 565 | 232153 | 1.02 |04 | 049
1PE12015| 168 | 96 | 39| 255 174|143 | 077 PE12015 | 162 | 93 | 38 | 249171 141] 076 PE12015| 154 | 9 |365|242| 16614 [073
APE1204] 25 |145] 64 395 262] 22 | 12 PE12024] 243 [ 142] 59 | 39| 26 | 218} 12 PE204| 23 |136| 57| 38 255|215 | 143
JPE120%8] 38 [2195| 96] 62| 4 [333] 185 PE12038| 37 |218] 95 {61538 33| 18 PE128| 354 | 213 | 93| 6 [395[325 | 175
PE12055 595 | 35 | 14 | 94 ] 62545 28 PE12055| 58 | 34 [1a7] 9 | 61| 51| 27 pE120ss | 56 | 33 |34/ 87| 6 |5 |26
PE12065| 66 [387 [ 167 10769554 | 22 PE12065| 64 |382[165]105] 69| 58 3 PE12065| 62 | 37 | 16 |1045] 68 [57 | 3
age 1.89% End of discharge voltage 1.90 v End of discharge voltage 1.95 v
,«ﬁﬁﬁﬁéa
AUTONOMY AUTON AUTONOMY
TYPE FoS e Th [ 3] 5% | 8% [0R ] 0% TVPE Lo T ghOSho’:hY 10h] 20n TVPE T Th T 3h 5k | 8h [10R 205
PEGOL2 1 [057[025|047]011] 01 | 006 PE0G01Y 09 |052| 023 046] 0.11]0.69] 005 PEOG01Z 07 |043] 02 |0.13] 009|008 | 0.5
PE1012 1 |os7|025|07] 011 ] 01 | 006 PE12012 09 | 032] 023 6.16] 0.11] 069 | 0.05 PE1212 07 [043] 02 |0.13]009]0.08 | 0.05
pE12002| 16 [093| 04 |027]0.19]046| 01 PE12002] 14 |084| 037] 025] 017|015 009 pe12002| 1.4 | 07 |032[022] 015|043 | 0.6
PEG003| 26 | 16 | 068]045] 03025 0.4 PE06003| 24 | 15| 062] 041] 027]023| 013 PEOG03| 2 |12 |053]035]023]0.19 | 0.1
PE12003] 26 | 16 | 068]045] 03 |025 ] 0.4 PE12003| 24 | 15| 062] 041] 027{028] 013 pe12003] 2 |12 |053]035]023]019 | 0t
PE06004| 36 | 24 | 099 066]0.43]036 | 049 PE06004| 33 | 21 09| 08| 0.4]033] 018 PEGO04| 28 |17 076|051 034028 | 015
PE12007| 65 385 157 1.04] 071/ 06 | 031 PE12007) 56 | 33 | 136] 091] 063] 053] 029 pE12007) 44 |25 | 103]072] 052 045 | 024
|PE0s10] 96 |565 | 228] 1.48] 102|085 | 048 PE0G0I0| 85 | 49| 211 139] 093] 077 | 048 pEOG010] 69 | ¢ | 166 1.11]079]065 | 036
{PE 12010 849 |534 | 222] 147|047 08 | 047 PE12010{ 785 | 47| 203] 134] 089] 074 | 0.4 PE12010] 655 [392 | 1.74] 1.14 | 076 | 063 | 0.37
IPE 12015 145 | 86 | 355] 232 161134 | 07 PE12015] 131 | 798| 315] 2 | 145] 12 | 084 PE12015| 11.1 | 67 |2,65]163]1.44] 1 | 055
PE12024] 215 [ 129 55 36 ] 24 |205] 14 PE12024| 196 | 119 49 33| 22]185] 1 pE1a04] 163 | 99 | 4 [ 27|18 [155 | 085
{PE 12038] 319 | 198] 85| 57 [375] 31 | 168 PE120%8] 286 | 18 | 77 52| 34 285|157 PE10%8] 264 | 15 | 6 |42 ] 28 [24 [ 13
1PE 12085 | 525 [ 315 | 128] 84 ' PE125S| 47 |a85| 12 [ 79| 53] 44 23 PE12055 365 | 24 |103] 68 | 47|39 | 2
ékEIZOGS 573 15197 PE12065] 51.3 (31.4] 138| 89) 59| § | 27 PE12065| 44 266 11 [ 75| 48 |42 | 225
i
Ay
Ty

These tables indicate the maximum constant current (in Amperes) and maximum constant power

(in watt per batte
voltage levels ot 2

Technical indications given in this leaflet are in general ferms.
These indications can change depending on the state of the battery.

%o%ock) that can be provided for a given duration for various end-point




mpid determination tables (in Watts)

End of discharge voltage 1.60 v

End of discharge voltage 1.65 v

End of discharge vollage 1.70 v

TYPE AUTONOMY TYPE AUTONOMY TYPE AUTONOMY

3min| 5 min] 10 i[5 mia[20 min] 30 min] 4 mi| 1h 3min | 5 min 10 min[13 min [20 min[30 min] 4 min] 1 3min | 5 min 10 min] 13 min[20 min]30 min 45 min] 1h
PEOGOT 31 | 25| 12| 9 | 8|6 [4]3 PEOGOT2 30 [ 24| 12| 9|8 |6 |4 |3 PEC6OI2 29 | 24| 12| 9| 7|6 |43
PE1201.2 62 [ S0 |24 | 19| 15| |8 |7 PE1201.2] 60 | 49| 24 [ 19| 15|11 |8 |7 PE12012| 57 (47|24 | 18|15 {1 |8 |7
PE12002) 103] 83 [ 41 | 31 | 25 [19 |14 | 11 PE12002{100 | 81 40 | 31 | 25 { 19 | 14 | 11 PE12002] 96 | 79 [ 40| 31| 25 {19 |14 ] N
PEOGO03| 77 | 62| 3t {24 | 19|14 |10 8 PE06003| 75 [ 61| 30| 23| 1914|108 PE0G0O3| 72| 59| 30| 23| 19|14 |10} 8
PE12003] 155 | 124| 61 | 47 [ 38 |29 |21 | 17 PE12003]150 | 122] 60 | 47 [ 38 |28 |21 | 17 PE12003] 144|119 | 59 | 46 [ 37 |28 | 21 | 17
PEOGOO4| 94 | 76 [ 52 | 40| 35|26 [19 | 15 PE6004| 90 | 74| 51| 39| 34|26 |19 |15 PE0GO0| 85 | 71| 49| 38 | 33|25 |19 15
PE12007| 350 | 283|190 | 144 | 116 | 84 | 60 | 47 PE 12007 347 | 281] 189 | 143 ] 115| 83 | 59 | 47 PE12007 | 341 | 277 | 187 | 142 ma | 82 | S8 | &
PE06010| 258 | 207 | 142 | 107 | 86 |63.6|45.5 | 36.1 PE 06010 | 254 | 204| 140 { 106 | 85.5] 63 [45.4 359 PE0G010| 248 | 199 | 138 104 | 84.5(62.5|45.1{35.7
PE12010] 470 | 363 | 243 | 182 | 146 {108 | 82 | 66 PE12010] 451 | 352] 23| 180 144 | 107 | 82 | 66 PE 12010 | 427 337 | 233 | 176 | 142 {107 | 81 | 65
PE 12015 | 835 | 655 | 435 | 330 | 267|197 | 143 | 114 PE12015] 815 | 641] 430 326 | 263 | 195 | 142 | 113 PE12015| 77| 631 | 418 | 322 | 262|193 | 140 | 112
PE 12024 | 1170] 960 | 633 | 478 | 388 | 292 | 215 | 170 PE 12024 |1130] s15 625 | 470{ 384 | 289 | 215 | 167 PE 12024 | 1080] 890 | 607 | 460 | 377 | 282 | 212 | 165
PE 12038 | 1760] 1445 885 | 748 | 608 | 449 | 327 | 257 PE 12038 |1735 | 1420 968 | 744 | 602 | 444 | 326 | 257 PE 12038 | 1690] 1370] 945 | 725 | 593 | 438 | 323 | 256
PE 12055 | 2630] 2160{ 1485] 1145 940 | 708 {528 | 421 PE 12055 {2540 | 2115] 1463 1130] 030 | 704 {523 | 18 PE 12055 | 2395] 1995|1425 1110] 915 | 690 | 515 | 413
PE 12065 | 2670| 22951659 1278 1036{ 774 | 576 | 459 PE 12065 |2630 | 2250) 1628| 12671030| 770 | 571 | 455 PE 12065 | 2550]2150{1587| 1236| 1015{ 759 | 565 | 432

End of discharge vollage 1.75 v

End of discharge vollage 1.80 v

End of discharge voltage 1.85 v

TYPE AUTONOMY TYPE AUTONOMY TYPE AUTONOMY

3| § min[10 min] 15 min] 20 mio] 30 min{ 45 min] 1h 3 min | 5 i 10 mi 15 min]20 min] 30 min[ 45 min] 1h 3min | min 10 min] 15 min[ 20 min] 30 min[ 5 min] 1
PEOGOIZ] 27| 15| 12| 9 | 7| 6] 4|3 pEoet2] 25 [ 15| 9|7 ) s3] |Peosor2ts{mejtofe]7fsf4]fs
PE12012 54| 30|23 | 18| 15| 1| 8|7 PE1o0il st {29 22| 17| 1a| w| 8] 6| [PE12012j 30|26 |2t [16[13ft0] 8|6
I T Y T D e (3 T T 3 R A A A KU R
PE06003| 68 | 37| 29| 22| 18| 14| 10| 8 PE0G003| 63 [ 36| 28| 21 [ 18] 13| 10] 8 PE0GO03| 38 | 35 26| 20 | 17 | 13|10 8
pE12003| 136 | 74 | 58 | 45| 36 | 28| 20 16 PE12003| 126 | 73 | 55 | 4| 35 |27 | 20| 18| |PE12003{ 75| 70| 52 | 40 33| 26|19 15
PE06004| 80 | 66 | 47 | 37 | 32| 25] 19] 15 PE0GO04| 74 | 60| 43 | 36| 31 | 24| 18] 14 PEOGO04| 62 | 53 38 |33 |28 22|17 ] 14
PE12007| 332| 270 | 165 | 140 | 113] 81 | 57 46 pE42007 | 315 | 255 | 175 | 134|109 ] 79{ 65 |45 |  {PE12007| 200|240 | 164 | 124 {102 75 | 53 | 43
PEO6I0] 235 | 194 133 102 88 |617] 445 3 pE 060101 2191 180 | 126 | o9 |78:5| s0.4|436]3e2| * |PEO6O10] 196 | 163 [ 115 ] 89 | 74 [556]41.4328
oE 00| 401 | 316|224 | 171 128 | 05| o0 | 64|  (PE12010]3se|2s8 21 | te2] 138 rou| 70 | 6|  [PEfooto] 2| 260 19s| veg | 122 [ 99 | 4 | o1
pE 12015 | 728 ] 55| 403 | 311 | 253 167|137 110]  |PE12015] 664 | 550| 377 | 295| 20| 179{ 133 [ 105|  |PE 12015 | 578 | 482| 342|270 225 | 168] 127 | 100
o {2024 | otol 58 578 | 46| 64 | 275 206| 162|  |PE 12008 sia | 760 sa7 | aso | aur | 50 100 | 156 | |pEouaa | 7us | 6es | s | 389 32 | o | 8| 19
PE 12038 1575{1200] s0s | 700 | 574 | 428 | 3u7{ 25|  (PE 12038 435 1190 850 | 662 544 | are| 3to| 261 | |PE 12038 160[1020] 745 | 685 | 493 | 375 | 290 | 205
PE 1208|2210 o] 70| oe) 65 | 7| 508 40| P 2068 oo 7] e e sk | o7 | asz | 305 | [P |20 1505|1165 950 | 810 | 622 | 466 | 377
PE 12065 | 2ato{ 2020|1517 167] 976 | 7  sso| asp | |PE 12065 oo 1040 418| 138| sus | 722 s42 | 35| [P 12065 74| 660] 1265|040 672 63 | $12 | 412

tallaﬁon and Mounting

a range of metal or wooden racks and battery cabinets designed
ractical installation of #£ batteries in all industrial environments.
Our team of specialist technicians can advise on any installation requirements.

e CEAC can provide
to ensure safe and
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A GUIDE TO POWER
CONSUMPTION

E:illc we have endeavoured to list the most commonly used appliances around the’home, garage and
please remember that power consumption variance ¢an exist between similar electrical products.

Note: To enable ustosize your system accurately you should check the label on the appliance or check

g'with the manufacturer.

1

o ITEM i TYPICAL TYPICAL HOURS
g » . VOLTAGE WATTS USED
r : - Per Day
- Lights: '
40 wattbulb - 2307 [ 40 4
S wattbamsz 240 (v Y g 069 4
S 75 wattbulb 240 BN o = 3
18 watt fluoro  12/240 ", 13 k!
o - L20watt fluoro - 12/240 ¢ 20 4
k. 40 watt fluoro ° - 12/240e 7. 40 3
< Appliances: = - e S i) o
“Blender © 240 5N 20005 o N Y e
Computer . 240 30D 50-100 ! 5
sPryers o 2400 v e 1800-2400. ¢ 3%
Food Mixer » 240 : 2008 S g5
Freezer: . 240 ST 30000 il e
‘Hair Dryer 240 s BO0500 .~ ik L RS e
-;. ironi o 240 | 1000212007 10 7 GBS R
b5 Power Tools: < 240 e N s e SRR
;: - Radio =0 m 0 12/240 00 b R L s
- ‘Refrigerator ] g0 L AR S
; Sewing Machine -~ 240 PN b b N L e
‘Stereo 240 50100 s T
l: ~ Television - “12/240 50400 < e T AR
, Boaster .05 240 L S 50600412005 sk 2D L
Washing Machine 240 = . ' 500 (2000 start) .5
- Vacuum Cleaner -~ 240 500-1000 .25
Video : 240 | 50-100 - 5 % o g




WORKING OUT YOUR
ENERGY NEEDS AND
SYSTEMS REQUIREMENTS.

The fact that you may have many of the items listed on the left doesn’t mean you use them all the
time. You may have 10 light fittings but it is critical that you evaluate their average daily usage.

High energy using items, such as vacuum cleaners do not consume that much energy when their
usage is averaged out over a period of time. To calculate your daily power needs, select the relevant
items from the list provided, next, estimate your daily usage of each item. Multiply the wattage
figure by hours figure to give your daily average e.g. (40 watt globes x 2 hours = 80 watt hours).
With infrequently used items it is advised that you divide the watt hours over the cycle period e.g.
vacuum cleaner 500 watt hours divided by 7 days = 7.1 watt hour daily average.

With all your individual calculations complete, totalgyour daily average column to reveal your daily
power requirements. A S s - S ——

Our example on the right is : put ' s
based on a 2-3 bedroom
cottage with 2 adults and

2 children using gas cooking
and heating facilities. Our
example reveals energy needs
that would be adequately met
by the Solarex package 5
-system. The example is also
based on 240 volt appliances,
however, Solarex can provide
systems compatible with 12
and 24 volt appliances.




Bedroom lights
Living lights
Outside lights
Television
Radio

Sewing machine
Iron

Vacuum cleaner
Toaster

Washing machine

Our Example

WATTS

120
80
40
100
50
100
1000
600
1000

600

HOURS  DAILY AV.

USED WATT
HOURS
1 1 26
6‘ 489 :
1 40
§ Forrl W0
6 300
£551% 25
.25 250
25 150
25 250
‘1 600

Total 2715

Your Figures

ITEM

WATTS

HOURS DAILY AV.
USED WATT
HOURS

Total L el




Package 1

1 MODULE SYSTEM — All DC .

Components:

1 x MSX60, 60 watt solar module
1 x 1 module mounting frame kit
1 x SR8-12V regulator

2 x 100AH 12V solar battcﬁc5'

Total Price: $

Average daily load up to 200 WH

Package 2

Average daily load up to 400 WH

2 MODULE SYSTEM — All DC

Components:

2 x MSX60, 60 watt solar modules
1 x 2 module mounting frame kit

1 x SR8-12V regulator

1 x 340AH 12V solar battery

Total Price: $

Packagé 3

4 MODULE SYSTEM — All 240V AC

Components:

4 x MSX60, 60 watt solar modules
1 x 4 module mounting frame kit
1.x SC18-12V regulator -
1 x 670AH 12V solar battery

1 x 1050VA-12V inverter

Total Price: $

Average daily load u;f‘to 720WH

~ Package 4

Average daily load up to 1400 WH

8 MODULE SYSTEM — All 240V AC

Componeants:

8 x MSX60, 60 watt solar modules
2 x 4module mounting frame kits
1 x SC18-24V regulator

2 x 670AH 12V solar batteries

1 x 1500VA, 24V inverter

Total Price: $

- Package 5
Average daily load up to 2880 WH

16 MODULE SYSTEM — All 240V AC

Components:

16 x MSX60, 60 watt solar modules
2 x 8 module mounting frame kits
1 x SC30-24V regulator

2 x 1230AH 12V solar batteries

1 x 1500VA, 24V inverter

Total Price: $




WHAT YOU CAN RUN

The rapid and extensive development of photovoltaics (solar power) has seen solar energy move
from a novelty power source to a dependable, cost efficient alternative to traditional power
supplies. Today, Solarex photovoltaic systems are in operation, providing highly reliable electric
power for diverse application on every continent. From power tools to television, from irrigation
pumps to hair dryers, if electricity is the power source, Solarex photovoltaic systems are

the alternative. i

WHAT
IT
USES

Different electrical
appliances consume
varying amounts of
power. This is most
evident with light globes.
A 40 watt globe will use
less power than a 60 watt
globe, but not all
electrical appliances are
so readily identified as to.
their power
consumption.

The list on page 2 has
been compiled to give
you the typical energy
consumption figures for
most items found around
the home.

WHAT YOU NEED

The purpose of this brochure is to provide you with an accurate guide to your photovoltaic
requirements. By working out your appliance usage based on a daily average you will be able to
ascertain the Solarex photovoltaic system that will best meet your demands. However, please
remember that this is a guide only and each installation is designed to your specific requirements
and locations.



‘

i

GET THE MOST FROM YOUR
'SOLAREX SOLAR SYSTEM

Location and Installation

Location and installation are critical. To obtain
the maximum effectiveness from any solar system
the solar panels must be placed to take full
advantage of the sun’s rays. What looks an ideal
location at midday may be in shadow two hours
later. Shadows from trees and building must be
avoided as all systems are designed and power
rated based on receiving a given number of sun
hours.

Beyond the usual approach to energy saving by
not leaving the lights on in unattended rooms,
etc., there are several other things you can do to
ensure you get the most from your Solarex
photovoltaic system.

'''''

p——- /1_. Use heavy power consumption appliances during daylight hours. This
allows the power from the storage batteries to be replaced during existing sun hours.

2. Careful appliance selection can result in significant power consumption reductions allowing for

extended use of existing appliances or the use of additional appliances.

3. The inclusion of gas or fuel heating and cooking facilities will greatly extend the effectiveness of
photovoltaic systems as these particular items create a very high demand on electric power.

4. Avoid ‘half load’ usage, a full washing machine will use the same amount of energy as will a half
loaded machine.

' 5. Where possible, spread your power usage by washing one day, vacuum the next etc.

FOR FURTHER INFORMATION PLEASE CONTACT:

| a
£ | & ;
An AMOCO wvvs,

% A% Pla - V" NN 75 "" &Wtﬁﬂ



LM78XX

NNati'onal Semiconductor., .

LM78XX Series Voltage Regulators

General Description

The LM78XX series of three terminal regulators is available
with several fixed output voltages making them useful in a

wide range of applications. One of these is local on card’

regulation, efiminating the distribution problems associated
with single point regulation. The voltages available allow
these regulators to be used in logic systems, instrumenta-

tion, HiFi, and other solid state electronic equipment. Al

though designed primarily as fixed voltage regulators these
devices can be used with extemal components to obtain
adjustable voltages and cumrents.

The LM78XX series is available in an aluminum TO-3 pack-
age which will allow over 1.0A load current if adequate heat
sinking is provided. Curment limiting is included to limit the

peak output current to a safe value. Sate area protection for .

the output transistor is provided to limit internal power dissi-
pation. If intemal power dissipation becomes too high for
the heat sinking provided, the thermal shutdown circuit
takes over preventing the IC from overheating.. -

Considerable.effort was expanded to make the LM78XX se-

ries of regulators.’easy to use and mininize the number

s

of external components. It is not necessary to bypass the
output, although this does improve transient response. input
bypassing is needed only if the regulator is located far from
the filter capacitor of the power supply.

* For 6utput voltage other than 5V, 12V and 15V the LM117
series prpvides an output voltage range from 1.2V to 57V.

Features
- @ Output current in excess of 1A
m Intemnal thermal overload protection
m_No external components required
n Output transistor safe area protection
® Interndl short circuit ¢urrent limit
m Available in the aluminum TO-3 package

Voltage Range
‘LM7805C .- : &V
LM7812C 12V
LM7815C 15V

Schematic and Connection Diagrams -

N e s e

v
.

Metal Can Package
’ TO-3 (K)
Aluminum

e UM X a0

INPUT
TUHITI46-2
Bottom View

Order Number LM7805CK,
£M7812CK or LM7815CK
See NS Package Number KC02A

Plastic Package
TO-220 (T)

———T

__j::: GND

— INPUT

GND — O

TL/H/7746-3
Top View

Order Number LM7805CT,
LM7812CT or LM7815CT
See NS Package Number T03B

TL/H/TT46-1




Absolute Maximum Ratings

e e, 0% %y

Yoo AL MEL ad DUEMITIOOL S
It Miiitary/Aerospace specified devices are required, Maximum Junction Temperature
please contact the National Semiconductor Sales {K Package) o 150°C
Dffice/Distributors for avallabliity and specifications. (T Package) 150°C
Input Voitage (Vg = 5V, 12V and 15V) 35v Storage Temperature Range —65°Cto +150°C
tnternal Power Dissipation (Note 1) internally Limited Lead Temperature (Soldering, 10 sec.) -
Operating Temperature Range : 0°Cto +70°C TO-3 Package K T 300°C
pe 9 pe ge (Ta) ’ TO-220 Package T 230°C
Electrical Characteristics LM78XXC (Note 2) 0°C < Tj < 125°C unless otherwise noted.
Qutput Voitage sV 2v 15V
" . Input Voltage (unless otherwise noted) 10V 19V 23v Units
Symbol|’ Parameter’ Conditions Min ] Typ | Max{ Min l Typ l Max] Min l Typ I Max
Vo Output Voltage Tj=25C,5mA<Ip< 1A 48 5 52115 12 125[144 15 156| V
Pp < 15W,5mA < lp < 1A 475 525|114 1261425 1875| v
© [V < Vin < Vuax 75<ViN<20) | (145 <ViNs2n)]| (17.6<Viy<B80) | V
AVp |Line Regulation 1o = 500 mA|Tj = 25°C 3 50 4 . 120 4 150 mv
4 - AViN “@SViN<25) | 145<VN<30)| (175<Vjy<30) | V
- 0'C<Tj< +125°C 50 . 120 150 | mv
AVin B<VN<20) | (15<VIN<27) | (185 < VN <30) \")
Jo<1A Tj=25C . ~ 50 4 120 ] . 150 mV
2 e _ {AViN . : (P5<ViN$20)| (146 <ViN <2 | (17.7<Vy<30) V
"YorCc<Tj< +125°C 25 : 60 753 mv
T AViN @BsVn<12) | 16sVinS22) | (0<Vn<26) | V
AVo Load Regulation Tj=25C |5mA<Lip<156A - ‘ 10 S0 12 120 12 150 | mV
250 mA < Ig < 750 mA 25 60 75 mVv
SmMA<Ig<1A0°C< T < +125°C 50 120 150 | mv
L .
la Quiescent Current  {io < 1A Tj = 25°C 4 . 8 8 o . 8 mA
. B % B 0°C<Tj< +125°C 85 .85 1 8.5 mA
Al |QuiescentCurrent - {5mA <10 < 1A ' 05 05| 05| mA
{Change “ITj=25°C,1p < 1A 1.0 0 10 | mA
s VMIN < VIN £ VMAX (7.5 <Vjny<20) | (148 <VINS 27) | (17.9.<Viy < 30) \'
lo < 500mA, 0°C < Tj < +125°C 10 1wl T 10l mA
) AVMIN < ViN £ Vmax (7<ViN<25) | (145 < VNS 30) | (17.5 < Vi < 30) "
VN Output Noise Voltage] Ta =25°C, 10 Hz < f < 100 kHz 40 75 80 BV
AVin |Ripple Rejection lo<1A,Tj=25Cor | 62 80 55 72 54 70 d8
AVout - f = 120Hz{ lo < 500 mA 62 55 54 ds
C<Tj< +125°C
VN < VIN € Vmax B<VINS18) | (15<V|y<25) | (185 < Viy < 28.5) Vv
Ro Dropout Voitage Tj = 25°C, loyt = 1A 20 20 2.0
Output Resistance {f = 1 kHz 8 18 19 mQ
Short-Circuit Current |Tj = 25°C 2.1 1.5 1.2 A
Peak Output Current |Tj = 25°C 24 24 24 A
Average TCof Voyr |0°C < Tj £ +125°C,lp = 5mA 0.6 15 1.8 mv/*C
Vin. Input Voltage
Required to Maintain |Tj = 25°C,lp < 1A 7.5 14.6 17.7 v
Line Regulation

S

Note 1: Thermal resistance of the TO-3 package (K, KC) is typicalty 4°C/W junction to case and 35"C/W case to ambient. Thermal resistance of the TO-220
package (T) is typically 4°C/W junction to case and 50°C/W case to ambient,
Note 2: All characteristics are measured with capacitor across the input of 0.22 uF, and 2 capacitor across the output of 0.1uF. All characteristics except noise
voltageandripplerejecﬁonmﬁoaromeaswadusingpulsetechniques(tw < 10 ms, duly cycle < §%). Output voltage changes due to changes in intemal
temperature must be taken into account separately.
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Typical Performance Characteristics -
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NNational Semiconductor

LM741 Operational Amplifier

General Description

The LM741,.series are general purpose operational amplifi-
ers which feature improved performance over industry stan-
dards like the LM709. They are direct, plug-in replacements
for the 709C, LM201, MC1439 and 748 in most applications.

The amplifiers offer many features which make their appii-
cation nearty foolproof: overioad protection on the input and

output, no latch-up When,tﬁe common mode range is ex-
ceeded, as well as freedom from oscillations.

The-LM741C/LM741E are identical to the LM741/LM741A
except that the LM741C/LM741E have their performance
guaranteed over.a 0°C to +70°C temperature range, in-
stead of —55°C to +125°C.

Schematic Diagram
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TL/H/8341-1

Offset Nulling Circuit

LM741
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Absolute Maximum Ratings

if Military/Aerospace specified devices are required, pleaae contact the Naﬁonal Semiconductor Sales Ofﬂce/
Distributors for avallability and specifications. . X

.o . . *
~1 \.'4 . .' -

(Note5) . -
N LM741A LM741E L M741 LM741C
Supply Voltage 2oV x22v 122V 18V
Power DissiPation (Note 1) 500 mW ‘500 mw 500 mW 500 mW
Ditferential Input Voltage £30V - 30V +30V 30V
Input Voltage (Note 2) +15V 15V 15V +15V
Output Short Circuit Duration Continuous Continuous Continuous Continuous
Operating Temperature Range —55°Cto +125°C 0°Cto +70°C —-55°Cto +125°C 0°Cto +70°C
Storage Temperature Range —65'Cto +150°C —65°Cto +150°C —65°Cto +150°C —65*Cto +150°C
Junction Temperature 150°C 100°C 150°C 100°C
Soldering Information :
N-Package (10 seconds) 260°C 260°C 260°C 260°C
. J- or H-Package (10 seconds) 300°C 300°C 300°C 300°C
M-Package -
Vapor Phase (60 seconds) . 215°C 215°C 215°C 215°C
Infrared (15 seconds) 215°C 215°C 215°C - 215°C
See AN-45Q “Surface Mounting Methods and Their Effect on Product Reliability” for other methods of soldering
surface mount devices.
ESD Tolerance (Note 6) 400V 400V 400V 400V -
Electrical Characteristics (ote 3) ‘
Paramieter Conditions LM741A/LM741E LM741 LM741C Units
: . Min | Typ | Max | Min | Typ | Max | Min | Typ | Max
nput Offset Voltage Ta = 25°C 3 T ho
Rs < 10kQ 10 5.0 20 6.0 mV
Rs < 500 08| 30 | mv
Tamin < Ta < Tamax’
Rg < 500 : - 4.0 mv
Rs < 10kQ 6.0 i 75 | mv
werage Input Ofé'e} T
‘oltage Drift . . 15 uv/rC
1p'ut Offset Voltage Ta = ?5 C, Vg = 120V £10 + 1'5 : +15 iy
djustment Range
nput Offset Current Ta = 25°C 3.0 30 20 | 200 20 | 200 nA
Tamin < T < Tamax 70 85 | 500 300{ nA
\verage Input Offset
Surrent Drift - 0.5 nA/°C
nput Bias Current Ta = 25°C 30 80 80 | 500 80 | 500 nA
TamiN < Ta £ TaMAx 0.210 1.5 08 | pA
nput Resistance Ta = 256°C,Vg = 20V 10 | 6.0 03 | 20 03 2.0 MQ
TamiN < Ta < Tamax
Vg = £20V 05 Ma
nput Voltage Range Ta = 25°C +12 | +13 v
Tamin < Ta < Tamax +12| £13 v
_arge Signal Voltage Gain | Ta = 25°C, R > 2kQ
Vg = +20V,Vg = £15V | 50 V/mV
Vg = +15V,Vg = £10V 50 200 20 200 V/mV
TAaMIN < Ta < Tamax.
Ry = 2kQ,
Vg = +20V,Vg = +15V | 32 V/imV
Vg = +£15V,Vg = 10V 25 15 V/mv
Vg = *5V,Vp = £2V 10 V/mv
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Electrical Characteristics (Note 3) (Contmued)

: -'-. ...‘b-:H <
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Parameter COndltlons LM741A/LM741E . LM741 LM741C Units
Min | Typ | Max | Min | Typ | Max | Min | Typ | Max |
" Output Voltage Swing Vg = 20V
Ry 2 10k0 +16 Y
RL 2 2k +15 Y
Vg = £15V
RL 2 10k +12 | 14 12| 14 \
RL22kn +10 | £13 +10 | £13 \'
Output Short Circuit Ta = 25°C 10 25 1 35 25 25 mA
Current Tamin S Ta < Tamax 10 40 mA
Common-Mode Tamin £ Ta < Tamax
Rejection Ratio Rs < 10k, Vo = £12V 70 | 90 70 | 90 dB
Rg < 500, Vom = 12V 80 | 95 ' dB
Supply Voltage Rejection | Tamin < Ta < Tamax
Ratio Vg = £20Vio Vg = 15V
Rg.< 500 86 | 96 . . dB
Rs < 10kn 77 | 96 77-{ 96 d8
Transient Response Ta = 25°C, Unity Gain
Rise Time 025} 08 0.3 0.3 us
Overshoot 60 | 20 -5 "5 "%
Bandwidth (Note 4) . Ta = 25°C 0437 15 ) MHz
SlewRate Ta = 25°C, Unity Gain 0.3 0.7, 0.5 0.5 \7/;4.3
Supply Current T = 25°C 17| 28, 171 28 | ‘mA
Power Consumption Ta = 25°C
Vg = +£20V 80 | 150 N4 . mwW
Vg = £15V 50 | 85 50 85 mw
LM741A Vg = +20V (‘
- Ta = Tami 165 " mwW
Ta = Tamax 135 . mW
LM741E Vg = £20V '
Ta = Tamin 150 . mw
. TA = TAmAX 150 mw
LM741 Vg = +15V _
Ta = TamiN 60 | 100 mw
Ta = Tamax 45 | 75 mw

Note 1: For operation at elevated temperatures. these devices must be derated based on themmal resistance, and T, max. (listed under “Absolute Maximum

Ratings"). Tj = Ta + (64 Pp).

Thermal Resistance Cerdip (J) DiP (N) HO8 (H) S0-8 (M)
8ja (Junction to Ambient) 100°C/W 100°C/W 170°C/W 195C/wW
9ic (Junction to Case) N/A N/A 25°C/wW N/A

Note 2: For supply voltages less than + 15V, the absolute maximum input voltage is equat to the supply voitage.

Note 3: Unless otherwise specified, these specifications apply 1or Vs = 15V, —55°C < Tp < +125°C (LM741/LM741A). For the LM741C/LM741E, these
specifications are limited to 0°C < T4 < +70°C.

Note 4: Calcuiated valuo from: BW (MHz) = 0.35/Rise Time(us).
Note 5: For military specifications see RETS741X for LM741 and RETS741AX for LM741A.
Note 6: Human body model, 1.5 k2 in series with 100 pF.
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Connection Diagrams

Metal Can Package

TUH/9341-2

Order Number LM741H, LM741H/683°,
LM741AH/883 or LM741CH
See NS Package Number HO8C

Dual-In-Line or S.0. Package

\_/
OFFSET NULL— 1 8}-nc
werne wegT—2 7wt
> : j

NoN-WvERING—{3 © - ie}=outpur

INPUT ~ : R

R I - ~—

P P s }—0FFSET NULL

r *)-.
T , Dt funresa-a
Order Number LM741J, LM741J/883,:
LM741CGM, LM741CN or LM741EN NV
See NS Package Number JOSA, MOBA or NOSE

*LM741H is available per JM38510/10101

- « b = 43..-’_ '
: . -
Rl
Ceramfc Dual-in-Line Package
U
NC —{1 14}—nC
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+IN—]5 10— out
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TU/H/9341-5

Order Number LM741J-14/883°*, LM741AJ-14/883°°*

Sea NS Package Number J14A AN

*also available per JM38510/10101
**also available per JM38510/10102
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