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| Rainbow Power Company s a fully accredited member (# F543) of the Business Co
' Sustainable Energy (BCSE). Energy from Nature Home Pty Lid is an approved Iraining
provider for designers of Remote Area Power Supply Systems )

The Rainbow Power Company:
Leading by Example

)

s not create a large volume of liquid
t o

therwise cause blue-green algal
rways as we have seen i fiver
Austraiia

Company  also self-safficient

c our own \ﬂ'ﬂagf.
nes however depend
ces from the outside world
oads and the fimancial banking

Raunt

w Power Company is
premises jocated ar
demaonstrating that there is
ndustry and home life that
vironmental cnsis

/

Ranbow Powar Company Staft in fronl of comgany promiaes
Chesstrouns, Marie Paaraon and Grag Clittusce

Beionw left: Bille Jacknon plnying table tannis

I Below nght: Tesry Thomas pra = ) . T :

vwing export market managed on
RESHAPE Piv L (a subsadiary
¢ 10 spread our message further
i the tide in favour of mare
sustainable Energy Systems.

Nature has a Home

aral truiming facility set up m the
f th uinbow Power Company. The
up as a 12 volt solar'wind'steam hybrid
svstem. Please feel welcome 1© drop in and see

Powered by Grid Interactive Inverter Energy from

snow ad

With thanks to all!
! ! "Energy from Nature” owes its conhinumg growth and
»fihe Rainbow Power Company existence, 1o the smil of the _p,,lmt\\w Power Company
S he A ind the suppliers of many of the products found within
O " hese pages. | must cxpressmy thanks to all of you who
helped 10 assemble the matenal that has now evolved

You muay
be sead from cover to cover although some readers may — for o list of produc o
Wik 1o do ey, book) for # summary of much «

sar the back of the

the information in s

r5 caused by standard <

Pagss K 1o 12 are 1o o adler book
2 give the reader a basic working nergy from Natare
= - = & s, W 1 dry composting toilet wliny . > Z 5 * and
nowledge of elecirical theory and pages 1310 26 are to 1f vou do not find the answer to o question in this hook we. nre o 1o produce o rich organic humus to be M0 the eleventh edition of *E P : ‘b
10 design and install your own system, please nsk us returned to the soil. The dry composting toilet system 10 €veryone who has ""”:3“ g pany
does not require any water, which is periodically in publication over the past |3 yoar

short supply in Nimbin Peter Podils

Foreword
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Export of Rainbow Power Company Products and Services

Setting up outlets in developing countries

Over the Rainbow Power Company has developed
arange of services and products 1o cater for all the special
peeds of our overscas clients

How did the Company start?

® Training: Renewable cnery
rebinble, however, training in
entical importance in ensuning
mmportant that people learn of n
but also the limitatons of wal
Rt s ilvo kmportam tha installan

ahigh stundard 10 ensure their trou

The Company conducts
gverseas und st our s
pentods of between | day 4
has conducted courses for o number
several countries including P
Sclomon Islands and Fiji

®  Copsultancy: The Company has
Slrull-lls n_nd fite assessments for
New Guines 10 Ecuadir

Green Economics
& Ethical Business

UV Water Sterilization
solar panel can

stetilize
water # day 10 preven! water borme « . Contact " I
our office for further advice about the system for your Witude Is aken in
water supply, We can provide a tange of othet afl .\ : c
products and services which are too numerous 1o list in public relations facade

this book

Social and Ecological Ethics |

wer i

ceonployment |

manulscture. wholowade., retail and demonstrate

devices powered by

managemen! strocture wher

rescarch and develop & wide range of rela

trade
s of
wre. and m
> 1 w choose the mos!
publi m afl aspects of usmg

To edocate the
. snd livang wnad

SOUTCTES

v amabie way

L o : d
id developing coustres the world m
standards by educating snd
ncwalde oneTEN Pt

o frvmng

with themm in 1
’ prefit to keep fnan safty besltiy,
nendent, mantain the philowophy . amms and

sty
pav workers and sharcholders hotter

ohpectives and

than sverape :
Towork h-umhlhrimpfﬂmdmm
the planet for the eov ronment. and all that imphes,

and for hurman society

| History & Objectives of RPC
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“Energy from Natuty Home' renewable encrgy display
Grand Opening, 18" Augnst 1994
Invet: Peter Garrelt giving the apening specch

With e original staff of the Rambow Prower Compuny it
s noi the case of some employer providing us !
appocunity to become nfilly employed; it wa
qquite the reverse. We knew what we wanie i

many of the products s 1deas and we had

with setting up our own and neighbours’ pows
Collectively, we had many skills in the Ny mt
including the ability o come up with an idea

through 102 protatype and ev entually production line
wales

Creating Ideal Employment ﬂp;\mt inities
1 all started o fall into place in about April 19

held ameeting of all mterested individuals and

thast we had all the <alls svailabl

action, Bt unaninynis response

Company that wall employ us'

we gt the Company structure p

i thisd woe can el thai the job i the

"

Evervone should have the nght 1o be gainfulls

wn a0 sty that Tae SOUND ENVIRONM
AND SOCIAL ORIECTIVES
WORLD IS TN CRISIS o
scoept 8 lower wage level
SHEVIVE AR eTeae in Wages

ard knowin
S Ay hee

T fhe Rasbrbow Region Uie notth-east NSW )i low wige 1
olfier By other Doctors yuch as
oeighbours, salubiious  clumite, great views A
:m-mn.nhy of pupose in our local villages tha \l;.
fmaccessible ot any prce to workers in magen cities. Most
of the MafT ot the Rambow Power Company also five .n
Muligple Oscompancies with no power bills (we supply our
oem power, water and sewerage) and low rural rates
m:!;: lﬂm!l\ll':-gt ensures comparstively low

fresh mir, friendly

e R ~||1I1 wy Power Compand
.l|‘.'-|.|l|\.- in respect o memix
Company cncoumges worker
will consider st
workers

work, In having

shareholders having
COImpanY 15 088

at hveart and o

well informed

iyt heart

Company

We would |

these
Neug o
e

ike 1 be able to offer a blueprint for surviving
s with similar

1B Amsiratiod
eals, asprrations and problems. At least we hope that 0w

shared commitme
hnred commitment from our own members and employces
as well as other ‘ne
ell as other ‘new age' organisations worldwide will
help see us through the maze, to reimain
[LTTAN . satisfh r B
ovative, satisfying place to engage in Right Livelibood

nn excitmg,

W h\ chw .ih](‘ Energy Sources?
nuclear TEacions @5 eNETEY
jeopandising our own health

ric and radio-active pollution.

ing system of Earth

are not renewable cnergy

ite resources, and they are gomg 10
ce of the Earth 1hc..:p:‘1|h[\ of
iosphere, and of all life on Earth 1o

Why Appropriate Technology?

de pollusans, is also limited

gin to hamess the ENERGY FROM

= no longer threatening the delicane

on Earth. We can regain the power of

| in society by taking responsibility over our
v requirements and cease 1o be at the mercy
conceived and entirely profit motivated

ENERGY FROM NATURE i rencwable
wcauce the sun rises and sts eveny day. The radiant
he sun makes the plants grow <0 that we

can eat and breathe. The sun also makes us feel warm:
it causes water 10 evaporsic from the Earth's surface.
only 10 fall back on it as rain. hail and snow, This in
es the rivers and streams 10 flow. The air

moves 1o give us wind asa result of the combination
of conv oction currents caused by the heat of the sun

ENERGY 4t the Earth spinning on its axis.

FROM NATL }\I here why even

sider taki n a distant polluting power plant

where we are, .
So we have sun, wind and flowing water, all of which

will be with us as sure as the sun riscs every 43 Weda
not have fo generste power 1n a life threatening way if
we have all this power. the ENERGY FROM NATLI RE
all around us every day, just waiting 1o be

in such
We y seriously consider stand alone power systems
as n viahle option or to feed surplus solar, wind or micro-
lines are

hvdro power into the grid where the power

already established

E——

l Why?hpprnm!nln. Renewable, Sustainable

ENE:RGV FRoM NﬂTLJWE‘.
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_lHow! ACIDG: How slnctrie surrant flows

i
9
z
Z
;
§ High voltage AC tas become the w2

How!

AC/DC: How electric current flows
Curent flows through a wire in two basic ways

Divect current (DCY: electrons flov
through a conductor (eg wire
hatierics 1o s1ar our cars DC at Jower v
dry-cell haneries for torches,
and cassetie tape players

Abernating current (AC): the flow of
mepidty backwards and fory {
Australla, Britain and Euroj
wolt AL whi
second. measur
Cannda snd the United Siaic
frequency of 60 Hz

ed &5

Drect current electricity s used
energy systoms. usually
voll and 24 volt. A hattery bank stores
ehemical form and recony
o an electrical form as
bank of baneries provides pow
of the wind isn't blowing. The haftery b
maintain & constant volage

In an independent power
exire low voltage DC (e

1 DC)
appiances. You can use 12 volt [X
lighns, radio and TV and use an inve
DC 10 AC, for standard AC household «

electricity through & grid system, H
can be exsily transmitied over long di
Because it can be ensily transformed 1o different v

Extralow violtage DC does bave some definite advantugpes
Tor and slone remate power sysiems where lar
| Emmission i not required.  As far s storape

Sancemed, thers i no such thing as an AC battery. High
.dwmﬁh?;hli‘:lnﬂﬂm o deal with, The combination
= - bw;q::'a;:’xi AC is & particularly lethal
mExture oftage of the battery bank, the

fewer ceils are requi

required, the cheaper the overall svstem o
all system and

e lem battery muntenance v Tequired =

M

FEMS

RE

NEWABLE ENERGY SYS
f Jvant f 2 low voltage supj

Verv simply, a sola

directly into elect

U o

There are n few ap
youmay find ina
wwould be ver
vou would be well advised 1o use another energy source
othier than electrical. Where yvou need to produce a lot of
heut, such as for cooking, room heating, hot water you
should consider aptions such as hu[lh"l.l_'.l\. krun-vn.r or
n \u.lml stove with a hot witer ':h'k-l.‘l This advice
applies particularly to solar electricity, You can
however, use S¢ :
photovoltaic sola
L}

i Collectors  (as  opposed 0
cellg) 10 make hot water (sce page

Volts Times Amps Equals Watts §|
(1R o, 2 9 o -
. X O H

i iai'n.uhlinz the l.l\_\\l(‘l‘it'.\ ;I
of electricity 'E:I

ircuit by the

ty to water

W ntals

end of |..,
+He

w, Regardle

the water will

1in excl

olecules known as eleciric

conductors will rea \ conductor is a material

within whi h there are "ire "¢ le 2. These electrons
will move when a force is exericd Upon them. The

movement of these free clectrons in a conductor (eg

copper wire) creates an electric current. Some materials

ENERGY r~ N1

are hetter conductors than others

If a free electron from a source of encrgy 1S forced into
an atom at one end of a conductor, it upsels the balance
wotons of that atom. This forces
atom to shift to an
nee. This shifting
other end of the

Electric Curmant
fiows anly when
thee ciroult &5
completed by
cloaing the
switch

between electrons and |
another free electron from  that
thus upsetting its

adjncent atom

[.-.



Voltage is Pressure

l How!

However, if weconstructa unit with a warer puimp forcing
a current of water through a closed system of pipes that
connects hack 1o the inlet of the pump, we hive made o
path of cireuit for the flow of water, We could now install
and run an livdrautic motor somewhere in this cireuit in the
same way a5 we used the light Bialh n the electrical circuit

rator is like a pump. It

A Solar Panel or Electric Ger
creates pressure (vollage) which mikes elec
fow in the wire. IF 3 retumn path is not available 1o make a

5 move or

complete ciroull (such as when & switc h is off - ic not
imaking contact) the flow is stopped Regardless of the
amourt of pressure (voliage) generated, the ¢lectrons

gh o arc

cnmnot flow (unfess the voltage is high
across the gap)

As you may have gathered by now, voltay
used for electrical pressure und may be com
pressure under which water flows
1% the term wsed for the rate of
condugtor and corresponds 10 the 1
o pipe.

Battery Storage
When = battery is connected into circuit with & Solar
Panel it does not sctually store the electricity (moy
electrons) produced by the Salar Panel but unde
chemical change us a result of the

elec

passing through it This chemical cha
hattery is connected 10 sOurce
Fhis process

v 10 oy

or light. When the chemically stored energy in a ba

B changed into an electric cutrent to power an appliance
ora light, this process i referred to as disch :

Al night when the Solar Panel is not receivin
sunlight to cause electron flow then the battery
able tomke over the role of providing an electric
when you want 10 use some electrici
light on, the batery sturts dischar
pushes the electrans around the circuit and through the
light bulb which then uses the electrical energy to
manifest light enerpy

Soif you turm a

mg and in so doing

A smill pipe carrying
watar al high pressure
can convey as much
waller a5 8 large pipe a1
lew pressure

Resistance (load)

Switc
off

I vou in i W

camimng out of it you m:

down the hill vou

Pressure you w

the use «

nere, ire, vou will not get

of it if the tap is at the same level as the
tank. The further down the hill the

faster the water will Row out of it

need & voltage higher than the bat

charge o battery (50 that the curre

T can flow into ILL
he main difference between water and electricity in

this analogy is that electricity Nows just as easily uphill
ns downhill :

!hc average I'.: volt Solar Panel has between 32 and 36
\L.’Hs. ch of which produces
direct sunl

about 0.5 valts under
| it, The number of cells connected in series
determines the combined voltage potentinl of the cells
and of the panel

# whaole

equared o rmn
b

The sun shining

flling on the here the

rate d ent on how heavy the
rain is. how big fis in comparison to the water
tank, and how
roof and the water tank
between the Solar Panel and the battery and the size of the
Wwire to carry the current are also important, 1 ndersized
wire and bad connections can impair the current flow or

stop it entirely. A bad connection has the same effectasa

s between the shed

Simitarly, the connections

resistance

v rate, of amps, is
e (for water),

argely determined by the size of

{for electricity), assuming

tions anywhere Tha! ane

ich is 1 function
he tank (minus

Battery storage versus usage

battery uTh ON &

it on for 3 hours.

the battery

Ih

char

(including the

minus the amp-hours discharge.
ounit that the battery needsa linthe

pke into acc
mak

must also

excess charge to

amp-hour charge in a batteny
{ the battery which is 1o 53¥ that you

capacity rating
cannit store more
storing All batteries h

in a

and transfer some electricity nto

other
energy inio chemical
We have
eq
watt-hours.  War-hours
capacity is usually given

than electro-chemical
energy and vice-versa)
already determined
uals wans. Wattsisa rating
reason that amp-hours Times L

rickle charger charging at the
hours, you can say that you

s into the battery. Similarly, if

at o rate of 10 amps for 10
t 100 amp-hours into that
Tt the 252 amps and leave

you have taken 10 amp-hours out of

Il state of charge of a battery is the amp-hours

initial charge in the batery)
in this equation you

ntain itself. The maxmum
is limited 1o the amp-hour

bartery than it 5 capable of

ave some degree of self discharge

other forms of energy
(transferring  electrical

that amps. times volts
of power. 11 stands 1o
olts would then equal
is & rating of work. Batery

in amp-hours.

Battery Storage versus Usage

“-_i_ow
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Pressure Times Flow Rate
Equals Power

The formula: volts times amps equals watts (Vxi=P
telis us that there s a direct relitionship between
pressure (vilish, Now rale Canps) and power (watts)

The same relationship holds trie with water. It 18
possible 1o mechanically wanster the power of wales
with & Jow pressure and high flos rie 10 & high pressure
and Jow flow rate. There 1 some power lost n the
mechanical tmnsfer. The yotal power of the output can
never be greater than the power ol the input. ltis equally
possible 10 do the reverne of golng from a high pressure
and fow flow rate to b Jow pressure and high low rate

Series or Parallel?

The cells of & battery are connected in series 1
get the appropriale yolage. Each cell of a lead
binery for example has a no vinal vl
connecting 6 cells in series you have
The positive terminal on cach cell i
pegative lerminal of the next cell and

1§ on the other hand you connected the positive o
of one cell to the positive terminal of the ne
Mkewise connected the twe negative Lot
the volage of the two combined
volts hut the storage capacity (amp-h
rwice that of each individual cell. This
comnection

15 w

Parallel Connections

Appliances, lights, voltmeter, solar arvay. wind
hydro-clecinic  genemtor and battery charger
comnecied in paralie! 1o the bantery bank

—

BT

Solar Panels (photovoltaic)

xam:h o solar panel produce about 0.5 volts per

[ suibight and are connected in serie

w 'Ihu;“:vd volage. Solue panels 10 charge 5 12
buttery Iy havee 36 cells in series

:nh are cu‘:lm!:d in series o charge battery
sl xusol l..b\;limcg 2 identical panels in series
| v mhnu! = 3 :sol!u panels are connected in

: “‘::uh’_gmg mite, Both series and
mm ke wlhcd for higher voltage and
.-mu ire solar array s in paralict

SERIES PARALLEL

—i, b =
E.«l:
_— -

e
|
il

Lo & =

' Bank

use farger ¢ (more amp-hout
ather than cor 4

er the mnecting battery banks in
paralle 3
1. allel, IF one cell of a battery bank is faulty and loses 115
charge, u banery g

storag

Snitaci) hank connected in parallel 1o it will then
CONstE TR
o "\n”':-‘ discharge into that bank until voltages equalise
[ ic :

ch point that battery bunk may have no useable
storage remaining

Nicke v
cell ||:4: :‘!"‘Imr. batteries have an OCV of 1.25 volts pef

i A} . ~
cells are used 1o produce a nominal 12 volts.

(

% Efficiency

- Remote Area Power Systems

I'ypes of Systems

winbined DU

and AC Svstem |

240 volt Al
wild, Around

il hive access o a

Diesel Generator

/ —~
/ Efficiency vs. Output Power
Peak Qutput Power - Walts

240 volt

power points
Extra Low
voltage lighting
& power points

hattery bank 10 meet
s, we do not recommend that
¢ as a conventional 240 volt AC

v inverter (an AC Only System ) as
per and more costly
ise be the case. It would
hattery bank powering an
vener o cope with evervihing
time. It would also require a

ste a much Ia

i soarce (eg solar panels) o
ryv what the inverier is taking out

« graph, we have presented a fairly
vpical banery bank
der. You will notice from this that
ay expect B5% efficiency from a
» verter. The further the wattage
¢ is from this pesk, the more
will deliver that power

cecurve very I

I vou look at the type of appliance that you may wish
home vou may find some electronic
pelting thewr power supply via
nsformer uses the high voltage 1o
h lower voltage. We may be able 10
thy by the low voltage DC power
the transformer or mvericr

o have In ¥

gencrale & muc
operate these direc
supply without needing
One of the more annoving aspects of some mveners.
particularly mveniers which are either square wave oF
siepped wave, is that they can produce an annoy ing hum
on vour stereo equipment. W ith some effort this can be
minimised or filiered ouk. but af the samec LmME
introducing another level of inefficiency. If youcan un
the sound system directly froum @ low voltage DC supply
o from 4 Sine wave invener you shouldn't get any hum
Low Voltage Motors
It is gencrally recognised that low volage motors have
more torque than 3 240 volt motor of the same waltage

rating (power consumption).

—

Remate Area Power Systems

|How!

ENERGY - NARTURE




Homole Araa Power Sysionms

| How!

For appliances that are designed 1o generate heat. such
25 & stove (be it for cooking or for robm hed and a
et waler system, there are alternutive w
that heat, There may be a number of
from including botle fire-wood
or producing the heat electrically if the ¢
generated cheaply encugh. With the pre
phetovoltaic panels (solar electric panelsil
not in the race

Refrigeration
In the avempe 240 volt househald fittle attention is paid

::f bow much power an appliance uses. With
h!l:l'llﬂ'i Tor examiple. the emphasis seems 1o be on
re saving mther than efficiency, hence they have
m'::‘:n:?::‘:nm :}l_:td MOFE pow Er 10 stay cool Ideal Iy
ke eihciency, the refrigerutor should be
- WgE campressor motor type and preferabl
\ top opening (sb that the cold uie doesn't fall our whet
ok en

Abernat
ively, yom could use 8 gas of kerosene powered

li’ﬁh:..:u LPG refrigerator of 120 Jitres capatity
Ibuﬂﬂlﬂpunmlgmpndu} d

A 240 voli refrigerat
battery bank 15

Considering the 1

COmpressor m
the motor it wo
the battery cl

squent

ild be required

zer will ¢

OF TUnning vis s
generally
start

2 E15)

lo moke a
eflec

the suburban house
The Rainbow Power
prop of its reven

and researchin

some advice on

1bility

ric power

cost

more

v ot further than just imitsting

Company puts a sizeable

Xpertise into mvestigating

& renewable energy options. If yvou want

more sustainable alternative to 4

TEns0 s
sonably comfortable lifestyle, come and ask us abou

It {or wrile o us) -
fiving it

we are not just selling it, we are

How to Reduce Generator Fuel Bills

Ist Step:

A Battery

Bank

2nd Step. Further Fuel Savings

and
particularly
direct to the

than their

effictent
s pump
part

A low volts

ower than its 240 volt counte

) volt equivalents

uses much les:

Method 3: Refrigeration, By changing over 1o a
& compressor motor type refrigerator you may
gnificantly reduce vour fuel bill still further
¢ compressor motor type refrigerator of
freezer on average uses significantly less power than its
240 volt counterpart, Run the generator only for peak
loads and get most benefit from the battery bank 24

low v ltag

be able o s
A low volu

hours per day

Method 4:

Other fuels for heating. Us

le fTuel for

bustion slove
witer jacket for
uld ke

arand o

the ¢ i 1
the stove isn't on. You may also

wic fridge

\ smaller generator. Generator based

geared to being able to power

al once, ie macimum |omd

portion of this load either 1o

 directly 1o the y bank

e this mmir

tortune &

wind or hydro. If you have
s a combination of the previous
i could stant usmg

Method 6:; Solar.

dy ed one

fuel bills

m measures 0 reduce

n o
her. Every solar pancl. wind

umit will mean a further reduction in foel
10 the system and gradually

§ keep adding
10 the situation where your dependence on fuel for the
w is very minimal or none at all A combrnanon of

peneratc
cources is always the best opton = when the sun
<hine either there is plenty af wind or its raining.
ywer. unforunately is not applicable to many
flowing stream andior a vertical

energy

doesn’
Hydro pe
outhack areas as a fast
head af water (o give mn-tul\'ulfrisnmlul

Follow these recommendations and you can have

miminial fuel bills without sacrificing lifestyle.

How! Reducing Generator Fuel Bills

ENERGY - NRTURE
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o NIIRST ORI E

Typical Appliance Ratings |

POWER CONSUMPTION GUIDE (240V)

anoe R:_ntmg

Typical Appll

1 ddiea ol

Yoo necd 10 have 3
required hefore you ¢
wor solur srray. and the s

Estimating Y__our Ne

There are three ssmpic

Siwe the

smp-hour

and t
measures th
in amps. i

give von some

Yiow hanve
the faich |
o <

ulreads ¢

Wit waain) o use 0 12 valt 2
oul the smps

vou get 1.67 nmyp

wiotl just divide 2

3. Youhavea 230 volt juice extr
H vora harve f sol
can expet K% © .
12 vorlts wo divide 300 watts ¢ shidl v Pr— t - - . |
s
ey o add 1o
(B5%) med vou get abou

ENERGY

on twop o

4 You hove n 280 vohi colowr TV thmt doesn't b - - E | |
watts rating hat dao ar i ! B >
H ghves ate 240 volts, S0 he u e ) r;
ssage Tigure b the power consomption 24 1 i
Simee amps thmes volls equnls wat ik 8 i .
72 wasths (200 fimiss 0.3) Now w a ; HERIEm e .
12 volts vou divide 72 watts b ¢ K
amps. I you run this ofl the wume 400 o Al ¥ i -

¥oucan only expeot TP efficiency rele
dats supplied by vour deslers. Divide & s by ()7
AT0%) &nd you pet K5 amps

£ 2 Rrush type mosars without a load & '::,.
agmificamly highet qarting current ¥

d informai
mcluding power ra

NOTE: These

v VAry

j ot FAtng :
appliances eic. Conta ‘ :

LS CUTTE
n "Power Svstem Sizing




_[Fow! 8 Examplas of Home Powsr Systams

System 1. 12 volt Basic Cabin
¥ 1 % 50 watl solar panel with
1 = 117 amp-hour deep cy
t = battery box with battery m
{Sundaya)
Qutput s about 18
about 15 amp-
few 12 yolt ligh
volt sterec

systam [t
times the pow
means morne {
storage o cop
petiods. T 1
for a small TV

ENERG@Y ~ NRTURE

1 = 20A reguiator with LC
1 = 700 watt sine wave in

Cutput 1S about 1200 watt hours per day or
about 100 amp-hours per day . This is an
ideal st_."mmg sysiem for remate home
(rcfms.-ahe inverter oplion iets you use smai]
magg T:fmuj up to 700 watls continuous
o m' &0, stefeo, blender and drill. A
e Wave inverter is ideal for sound systems

wanable speed eqguipment

System 4. 12

Wit
A SIS YOu Imay run extra low voliage
< : ) or 240 volt equipment where a suitable
inverter is installe ”
erter 1§ installed. Refer to the typical appliance ratng$

on the previous pa,

10 get an idea of what can be mn off
ananverter of a g

Mawer rating

" Based on solar radi: .
diation fig fi " S
and SotAharm ()l:j gures for Northemn NSW

System o

Backup Power

How! s Examples of Home Powaer Systems

anakl

IR S
ires for Northern NSW

Based on solar radiatic

and Southern Qld.




ring Your Own Home

A typical example of a solar power system layout

Kyoce! Is. Lampholder.
Cat# s'%f.?ﬁ'sg’"' " Cat.#LYF-012

Incadescent
Cat # LIT-041

12V W Fluoro Light
Screwed into Edison Screw
! Bsaﬂen Fitting (Apollo) |
Cat.# SUN-LIT308 & SUN-AC149 -
 Meter Box and +ve & -ve Links. M
AEmm’ betwaen sve & -ve Links Negative & Positive Links. fEE8-Ses]
and DC Power Points. Cat# CON-006 & CON-007 [if
1.84mny’ to Lights and
‘Lights Switches.
3‘. jectio DC Power Point
pess "'":"'“‘ A Cat.# PWP-007

& Mount
Cat# SW

| Selactronic
Sine Inverter,

External Shunt
RGX-100

60 Amp Fuse Cartridge.
| Cat# FUS-060

Fuse Holder.
Aleo 2504 12V ‘\cn_u FUS-081
Bank.

* Cat # BAT-001

ﬁ-*

Wiring Your Own Home
The Basics of Extra Low Voltage Wiring

Many

e people living in rural areas will have discovered
the

stol connecting 1o the power grid. The only
option To :

r you may be to have your own
Petrol and diese

generalors

NSEIVEe way (o meet

Yolur § *r requiréments than b connected to the

power grid

In this kind of situation a Solar El system
MEs quite p sts of

5, Wire, fimngs
vstems such as
onsidered not 1o

electrician is not

oise are not already it
sign and install your al
e finished to avoid problems
ble. Make sure

5 are protected

hrough insulation can
1 for future
: i using a larger
ary and allowing for extrs

mpt o

tem by

CCnons Iin ac
Choose Correct Cable Size
n the pr us page we have a very basic circuit
me. We must stress the
nificantly larger wire than would
1 240 volt situation. With 12 voh
from resistance losses

15 comparitively twenty times higher than with 240 volr
wiring. The voltage drop is much the same regardless of
voltage, but a 2 volt drop at the appliance end of a 240
volt lead is quite insignificant (0.83%6). whereas a 2 volr
drop in a 12 volt situation is quite significant { 16.67%).

s size of the wire should be increased when either the
stance or the amps is increased, 1t is also important to
make good solid connections everywhere and to guard
against corrosion, The corroded surface on a strand of
wire has an electrical resistance which could cause
havoe in a low voltage installation

Cable Connections

In an extra low voltage installation (eg 12V or 24V) it
can save vou ag t future corrosion problems by
smearing some petroleum jelly on multi-stranded wire
whenever the insulation s stripped back and slipping a
snugly fitting cable end terminal (see page 45) over it
before inserting it into a screw connection, You may
now fasten the wire into screw connectars (in active and
neutral links*, switches, power poins etc.). Tighten the
serew down, and be assured that you have sdeguate
profection against cormosion

Soldering

Where cables do not go into screw connections (eg into
cible lugs) they can be soldersd. Tamished metal
cannot be soldered. All metal surfaces must be

absolutely clean, shiny and untamished before any
soldering is attempted

Cable lugs can be soldered effectively with the siripped
cable inserted by holding it over a gas flame and
running the solder into it once its hot encugh o mek
solder. When a soldering iron js required, tisa good
idea 1o use a soldering iron that can be heated over a
clean gas flame and a fairly farge tip to retain the heat.
The tip must be ‘tinned" over an arca which is at lesst
cquivalent 1o the cross sectional ares of the wire vou
intend to solder. “Tinning' is the process of melting
solder onto o metal surface 5o that the two metals bond
ch other (ie the solder and the copper). If the tip
looks black. flaky or generally dinty it may need o be
cleaned up with a file so that a shiny metallic surface is
exposed. Once the sron has built up enough heat over a
clean flame, the solder should flow onto the tip very
easihy

The solder that is normally used for electrical work is
resin core solder, which means that it carries a special
soldering flux mixture in the cenire of the usually
wire-like solder. For most of the work that we are gaing
1o describe we would recommend [imm dismeter resin
core solder. aithough for some of the larger cables a
larger diameter solder may be-desirable.

The msulation should be stripped away from the cable
cleanly without damaging the wire strands underneath
and the wires twisted a lintle with your fingers. The hot
soldering iron is placed against the exposed wire whilst
carefully melting the end of the solder against the iron
in such a way as to transfer some of the molten solder
and the heat of the iron onto the wire. The: win_shuld
then acquire enough heat to melt the soider directly.
The solder should cover the exposed wire completely so
that the separate copper strands are bonded w-u
the exposed copper surfuce no lomger v&iﬂr The
solder should flow into the multi-stranded wire so that

all the strands are bound together.

If there is any corrosion on the copper, the solder will
not take. You may then have 10 dip the end of the wire
into hydrochloric acid in onder to clean Itw&e:?
will tike. A flat copper -mmhdmdd“
ﬁkmumw.mmnmmmu .

fhe point that the insulation has expanded. You may
need to put in a lot of practice before you do it well




Battery Connections
There neods 10 be protection in the wiy of fusing, a1 the
bamery hank. This fuse projection may be implemented
i onc of Two waks
| The megative of cach parallel banery tferminal be
earthed 1o & common ground and the positive of
cach parallel battery terminal be fused
The megative of each paraliel batiery ferm nal be
fused and the positive of cach parullel batten R i ATe T : B N e ikt Brdady : 1
terminal slso be fused SRR s % / Refer to fuse section
This fuse (or these fuses) should be in the fomm of
enclosed canridge type fuses la ih to car : T e ig )
Joads powered by it and yet small encu 54 Hi SARC RSO
size of cable being comnected to it ; e e o : < Areas Of Neglect and Fa"ure
Cable Size Maximum Fuse Size | the sw f the switch hapy t it g h Py
49 mm® B e s eI ; ¢ ng or
2 mm*
21 mm*
13.6 mm’
7.9 mm?
4 6 mm*
2.9 mm*
1.84 mm*

y a1 a fair dist from th Refer to battery section
sn/meter box, What you ca y here is 10 rug for information on
po battery safety

Wiring Your Own Homa

Areas of Nq_glecl & Failure

for information on |
risk of electrical fire!

Partial Shading on Photo- . Poor contact or corrosion in contacts.

|T-low!

Panels

The wire and connettors at the
hattery itseli, should b t
jelly [vaseline) forextrap

properties of banery acid. | L 1 " VEIEms a L T r T i C .

’ ¥ h r o svstem 1o fail because of 9 orroded battery terminals.
bhatiery terminals antil s ed 1o th fyou ect them 1 - : : T T i l‘_’ _nTl_ sl
buttery are safcly I TS o SR R

(positive uching vel

Distribution/Meter Box
The distnbution/'meter box s »
battery awing wire to

for & system requiring

15mm® or higeer for

consiecied, the distnibution ‘meter box o ' pur e v
ht'h T e = ) 3 . . : - v Hact * 1 b 1C 1 1

nmn:im:r;‘-::,l'ﬂ-,:::.I|,.I_Ir|.‘,||l,l,l_.,I;.,I__ n 9 K ; Aivi iy A : : 2. Using a 240 & 12 Volt € yenerator. It

) the average

We must t o 13 ol You ma W some 240 el ’ X ;

by tpc-!rn L ot that a 12 volt power supply has 3 b 1 R power points around the ii har ' 0 t hattery, This may nc 16 . - s work properly

much polentisl 30 cause a §  — : power ither n invert by a petrol ; L + o the power fos

The 6 ’ 1 pe ase 0 ¢ cease 1o use the power o

st 8 ) o chroudt breaben ¢ s e L Le ¢ stress 40 volis ¢ o vour usual chansing

mnl‘tl: \\,-u“ from the d be lethal is reguired in Australin that all 240 velt .. | rodu .. 0 s [ Ty Serg g el

flase :n { = aanenn p : > i e ow boost charge your battery

e o 1‘1 Ihthiu‘.c holder of lea # il iately sized hattery changes Check the
il you have finished the job on i . utral lir vere desi 10 Lir . ie desiened 1 ¥ { ore ¢

chcun o ek et - 240w €y ed ¢ f nral el : b - battery section of this book for mor details

ing ug wiring be done by a licensed electrician

The distributionmeter box should be ) TR e 't " : BNy O } _Electrolyte level in batteries (00 low. Part
S0 s b o 5. u :‘\a__\-rm-_._ ted belo ; L s e \\I.-h. ; positive o ACTIVE and : 12y - i . . \f a regular 1y mainTEnAnCe scheduke :-|m;hcc.k
ou are putting in 12 vl lichts '.-:Llrlllll.!'l'. Wh r £ e” for “neutral 3 . 1.6 v | A ol incach .':I.I of vour batery bank
you will wsaally fing it u‘.\w'. -“Ir ‘._ valt power points, £ to Australian Standards: AS 4509 (Stand-Alone mincralised nmerhﬂgs::ﬂflf
fittmg or power okt el Cirat l..u« san ot the light Power Systems) AS % (Liphtning protec AS section of this for
e wire i)y et b 101 ully tay and sceurely fix ~ 2401.1 i il

1 B 1o the distribution/meter box

ENERGy ros NMUWE
ENERGY o NKX

wre than this 10 Only use distilled or de
L battery. Check the battery

(Battery Chargers), AS 2676.1 & AS 3011.1 more details.

0 fhe active and neam) links (Battery Installation), AS 3000 (Wiring Rules), AS 3010
(Internal Combustion Engine Electricity Supply)

"

B




Lightning Protection

_| How!

LIGHT MING
PROTECTION

Lighining does not have t
cause damage and havoc
upparstus. Most darr
mrikes but by the
enviromment of fair di
order to evodd suc
power supply svs

Grounding

Grounding mesns 1o connect part of

electnical chargs i relation w the earth, Dy
starma, this static electnical churge has h;-
Eircumstances aflow this to be neytr, .
::u:‘: charge which has accumulag
e hpmmlm IF the potential difference (ve

» the object, or between

Fligh obsects, expecually those w

prine (o hightemg wrikes. Grom
m- & potentisl difference with the carth

Yig I
alised with an oppasile

il on objects on or

iage)

the object and the

earth i
rest enough, 2 spark will jump between the two

ih & \I:..Il"p point are most
nding of electrical systems

from

NOTE: |

What to Connect to Groun

-e 88

I you did

be contacting

micro-amps to ground, it is pro

YVOur

detecting radic

signals

® For Inverie 3 :
: nverters, refer to information supplied with the
mverte ntac
erier or contact the retailer or manufacturer as 10

how it should be grounded
NOTE

of the other

i read o few

Earthing

wires fic thing both the battery negative and pentral

) a g

"AU In‘ir'll1 :;:;r older nverters can sometimes defieat the
P function. The solution is to only earth one

ul
A LK

Hand-held Meter

1k or 0=30 vol!
+ good 1o have a 0-3
f o lead-acid
¢ individual cells of
shms scale isn't 50

ontinuity

It is also recommended to purchase yoursell a set of

insulated slip-on Adligs

wor Clips

If what you are attlempling in measure i3 constantly
fluctuating an analog meter (w hich has a needle pomtmng
to a scale of numbers) is casier 10 read than a digital
meter. For measuring the volge of a battery bank and
DC currénts and voltages generally, a digital meter
an LCD display similar 1o the display ot a

(which hs
calculator) is preferred.

\ Usinga
Multimeter 7/

; or y
i Clampmeter\
on a Stand-Alone  \
Power System

P

HINTS

particular attenfion 0

Ve Poimts.

probing with the

» concentrate o0

mknown currents and voltage,

next lower re .and 50

v obtained

ings, keep the meter lying
Als an e sething

third of the

g v meter, for exact readings look ot the
ym the paint where the pointer and ns
reflection on the mirror behind the pointer come
together; otherwise a reading error may result due to

parallax

WARNINGS

age to probes while the range
ohms pasition. When
clampmgter, this is Dot

Do not apply vol
switch is in current (AMpSs) ¢
using the clamp oh a digital

o concern

Testing AC winng circuits can be dangerous. Never
clamp on to a hot’ wire (usually red of brown) since
if vou did so and then touched the other probe. you
could receive an clectne shock, For your own safety
leave the AC diagnostics 1o & qualified electrician
and just concentrate on the DC circunny

timeter

Using & Mul

a3




Using a Multimeter

e NIRRT IR E

_[‘_Hnw!

How to use a Multlmeter

il yaus ntaltimates befwre roading the Totk Checking the Charging Rate

f a Solar Panel

I 15 recommended to read the in

DC Voltage Measurement Measuring Voltage Drop
Select the required 1 1 ol .

frotn the highest ran

tng can be ubtained) with 1

panilel (+ve o

mrm.:;mope“ ( Il'i.'““ \ oltave

r (Watts)
s Current (Amps)

Panaw
Fowe

oss (Watts)

s and Watt-Hours

['esting for Continuity

of when th
This s NOT an OUV

Whils charging the
much for mos
dramatically once the hat f
volage will rise 10 be w2
Pally charged. 1f o Lend Acid hater
ot pamial o total dischy
Lenuenths ) it iy be g h.lh.lll\h".
bave 0 very high £
Lhnrgmg\u-m-crlu\. b
in-faet s not. Taking o spesifiy
I'z'll;m::rmli vhen ekl you thay iy
(< I {«
ym ged isee hapery
Wihilst a NiCad buttery i being charged 1
e 18 LA2 vohis per cell A Ny el hante ,l
e Wllhnlnrpm mlmu.nhm

letermine that it s fully  chur
ged Th
muisseter ia ot 4 relighle ndicator of the stare of LhJ]':

l'esting the Current ( onsumption
of a Light or Appliance
i h he af g whatever that

section of
¢ voltage drop (particularly with 4
ile a poor connection

corosion in a

our positive this may in

fix :
an allige ||\|.|||.. 1 wire that is almost broken,

3¢ i wire, of it may be due to undersized wining

robe to hold
e link. Chnee
evou can tumn the appliance
LI On,

3the enid o
sed Very il afthe wire that just came out of th SURRCERNS
il cry VO Cov ections are

on and check its current

P el chargmy is completed

Using Ohms (Q

Connect i

note th
SECI

and the
reading:
crrewt )

ane direction and no

1 external voltage

the

will effect

the
reading. Reverse the probes and note the
If the one reading shows some valie
her ;1 overrange. the device
are overmnge, the device 18 §
If hoth readings are very small or zena, the

device is also faulty (shoe circusth

) for Continuity

reon ININT ORE

Uulng z\_l_\nlulllmelef

ENERGY




Passive Solar Design s 2
radiant hemt from the sun i winter of W
maRAmsing
the cuimmer of when its
the indoor femperature
for both

n thie co

othey energy soOuTces

Solar Collectors are expen
uting solgr heating and <
building 10 make pas
carefully and strategicall)
shade both walls and
low-energty design we
imsulation and inbuilt he
floer or wall receiving direct su
cement, 3 wall made of bon
mud-brick wall moy also be used in

The wall facing the sun (the north wall ir
hemisphere) should comtain a b
the emtrv of winter sun It
house on an east-west «
the house ficing north and s

Allexternal doors and windows should be weather stripped
0 mmimise drafts. Deciduous wees and vine \.|||‘ be
plamed alang or near the walls which face norih 10 let the
am ia in winter and provide more shading in summer
Eaves un wally ficing north should be desipned 500 that
windows are protected from summer sun.

Arsulation wsually invalves the use of o material which Is
ot & npod conductor of heat wnd

-

bach.

. sometimes  in
with & reflective surfice to reflect the heat

Thermal Mass on
North of Building
(Southern Hemisphere)

Summer Sun

at ground level on
ourage convechion

n should be kepi toa

¢ weather, ventilatio

minimum and air vent

The eives on the sunny side of a house shauld keep the
n out of the windows by
73 (for southern hemisphiere)
- of the window up 1o a point Jevel with the
detenmine the size of
lculate the

etween October 22 and

If we measure

idday

February

from the ba
erves we can use this measurement 10
ihie eaves. Here are two alternative ways 10 ¢l

s1ze of your ¢

fistance betwe
The final result represents the

the gaves

2, Multiply the distance
of the window by
to the latitud

Latifude Overhang Indes
: 0.25

40"
45°

the TANGENT function

itude of where you live Take
and multiply the answer by
hottom of the
overhang of

1 the eaves and the

OR
hetween the caves and the bottom

he overhang index n the column
e on the table below.

0.33
0.4l
0.49
0.56

Passive Solar

| How!

%

em—_e




) Pedal
8 | Befure nology  develo mechanically driven
i wheels. ﬁ were onr m.ﬂ-m- of wransport. The
| bicycle Etcedﬂl and led up 10 the development ol the
sutomobile. Since its introduction, the petrol powered
Mhﬁhﬂd;dlmﬂumcﬁ’:u on our way of life
and the global environment But when we tatk of viable
I we very © iently seem 1 overlook
ourselves as a viable aliemative.
Careful, scientific work enables us 10 Jook with a betier
e af the use af human muscle power The
muscles of the Jegs and of the heart have more stre ngth
and stamina than any other muscles on the human body
| On & leisurely bicycle ride we expend ab
energy. [Fwe are reasonably fit we can produce between
190 and 250 watts for several hours, 1t is possible for

vout 73 walls of

| How!

the human body to produce 750 watts (1 hp) for a few
secands. Whereas most maotors have a very namow
formance curve in terms of peak power related 1o
PM. the human body Is capable of much the same level
of efficiency over & very wide range of rates of
mavement, | i
A , unaided by any ool carries
weight over one kilometre in 10 minutes by expend
.75 calories. A n walking is thermo-dynam
mare efficient than any moforised vehicle and
animals. A person on a bicycle can go thre
times faster than the pedestrian, but uses ane |
eneriy it the process. One grum of a person’s v ;
carried over one Kilometre of flar eoad at an expense of
only 0.15 calories, The bicyele is the perfect ir ansdi r;
10 match human metabolic energy 1o the impedance of
locomotion, Equipped with this tool, man « ari -Lrl :
efficiency of nit only all machines, but all other ..!.l.-.u ,Iil-

a5 well :

** Comparison of Effort
= Walking & Bicycling
40 Foo g —— ¢

:']'-
n Y
o >

one gram ol

Power

Efficient applications of metabolic po
muscle power) can be
Peclal Power can be adapted 10 &
sechanical impedance malc hing
fves the use of approprinte gearing and

adaptec

utilis

matchin

power transliers to suit the task at i nd

I order 1o design @ pedal ma

a comfortable pedalling spe

RI'M (revolutions per minule) ntai
15 watts ( 1/10th hp) cor 3rd
3} for a considerabl 1

hp) for n conside o peed
machine, su peed
electric i '
electric « Wi i il
Cur 1 lermir
£r 1 are

1 |

y

ndapt

An alphabetic listing of RPC products can be
found on page 139 near the back of the book.

. Appliances & Accessories

12 Volt Digital 1

Can be programmed 1o switcl

h dav or an

up 16 six tim
week. It ha
to plug it into a different loca

ilt-in rechargeable

ton. A

1o 10 amps
Cot.# SWC-033
24 valt version also avi
Cat# SWC-034

imer

ances ON and OFF
ction of davs per
battery if vou wish

an switch loads up

ailable

1 (%

]

1

|

[}

1

||

1 53

411

1 ;I
|

Water Driven Exhaust Fan

the shower 1s turned off

AIR-003

3
Extractor Fans
12V 120mm
power use = 15 amp (AIR-002), ' amp (AIR-CIZ)
Uses a quiet DC brushless motor |S0dBA) and
1o 3 cubic metres of air each minute.
2 aV:Cm® AIR-0S&C2

will move 2
12V: Cat # AIR-002&C1

el

T

ENERGY o Ni




Tontre Nogative

o

DC to DC Voltage Adaptors

12V or 24V 2A Switchmode Power Adaptor
1o 1.5, 3, 4.5, 6, 7.5, 9 and 12V Fully Regulated
Will accept a | 1 V-30V input so
or trucks or in 12V and 24V b
converter plugs mnto a crgaretic
bring any vollage in the 11 =30V D
supplied !
Cat#t APX-012

DC power
computers ¥
24V,

oulput is huse

The p

19 and 20 volts
mijor lu
. IBM, Tt

Requires bat

Refrigeration

Electric versus LPG

Wi following suggestions will help vou to get the most out

of your refrigerator and reduce your power consumption

1. Open fodge door only as ofien as ahsolutely
pecessary, by having the contents orgamsed in an
orderdy fashion will help
The temperature of a fndge should be about 4°C 10
5°C. You can check this by placing a thermometer in
the top of the fiesh food section. For every | coldet
you will need 5% more energy. Do not change this
seting frequently once edablished. You may need 1o
ehieck this setiing when the scasons change
Allow all feod and drink 1o cool 1o room temperature
before placig it in the fridge.

 Shut the door or Iid tightly. ITthe seal of the door does
ot bold a sheet of paper firmly between the mating
wuriaces of the door 1 may mean that you necd 1o
w bunge, clean the inating surfaces or replace

] i\h*ﬂfhﬂbﬂfmﬂ} around the condenser and
Semmpwessor umit, Make sure thut there is no obstacle 1o
| SR ik air flow and clesn the condenser and
‘eeespmeer unit regulucly 1o allow no dust build up,

. mmmftﬂm You should plan
: et RO more than twice per day by moving
- _“ubﬁudﬂYWUtMﬁ‘idge.

n favour of

The cost of extra

be more

hydro or wind s

favourable towards an elec

The comunon tric fridges zone destroying
CFC's whereas i use
environme

An elecine fri

after day, It doesn't mke |

battery storage when there is little solar input (eg when

more

there s little sunshine due to cloud cover)

If you are able to cope with the increased up front cost and
can meet the power requirements of the fridge under less
tavourable conditions you may also wish to consider these
points:
®  Saolar panels have a design life of greater than 20 years
®  LPG is non-renewable and contributes 1o greenhouse
jases,
® LPG will probably increase in price faster that
inflation rate
CFC's in current fridges can be recyeled

- LP Gas Refrigeration

" SAE imperinl Nared

20 litre fridge/f

iths (1.58
D' size

St

£

DC Fridges & Freezers

andard domestic cabinets fitted with 12V or 24V IX

||'|l[|'L'-'1'|“ molors

Advantages over 240V Fridge
Us out Y of the power of an equivalent 240V
fridge (including inverter losses ).

Doesn't require an inverter.

Note:

A small 12V or 24V DC fridge still uses at least 220
walt-hours per diy

Capacity }

Litres Description

c

Energy Dimensions

onsumption

Refrigeration

-
=

0+31=

38 MJ/day

or Freezer

dge.
Chest Fridge/Freezs
Che
210 Chest

2200440 Whiday

290 Whiday

444 Whiday
540 Whiday
500 Whiday
660 Whiday
720 Whiday
1080 Whiday 92

E R

210 Chest Freezer
Mote: all Energy Consumption fig
* A

ures assume ambient temperature between 28°C and

PL-001: 2200 LPG Friige uses 180Kg of LPG per year

Legand: W=12,24,240V C=Chest U=U

Warld Health Org

pright, R= Rafngeralor Only, F=Freazes,

B=Both. E=Either Fridge

anization Vaccine Refrigerators also available.

ENERGY o NINTUOIRE
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) WARNING - FIRE HAZARD

fire ifa short circuit occurs as with any other vo!
Plesie use suitable fuses or circuil breakers nea
battery and between the battery a v ather power
—— sonirces. Also ensure that electrical conduciors such a:
mewal objects cannot accidentally full across the b
terminals

F.I‘M[lg Biller) YBatieries generate explosiv
during opemtion and when charging ;
buming chgarettes or other
away ut all times. Ensure that there o
abjects around the botteries that
a.strong wind or knocked onto the
Similarly sparks can be generated st the |
Pt cannecticn

IRIHONn S04

Alwars shield eves when workme
Hatiery charging should be carnied
weatiladed aren - never in

banieny chasger off before disc

DeCTing ¢

BATTERY SAFETY
Batters scid can cause bums. Use extreme ¢
handling acid 1 electrolyie s spilled or s
df‘hlng or e body, wash with water and
with & silution of baking sodo and waler
splushied into the €yes is extremely

P Seurs. furce eves open and wash with
for five minues and call doctor. A

solution of

- g

F tablesposn of bicarbonaie of soda 1w ¥ lite of witer

sl be kege teadily available and in view ne; the
m bask, This solution will oeutralise the g

!ﬂcnmmc elletive eye-wash in thic event of » ucl

a0 sicident i

~ BATTERY ACID

Hetise tefermed s electrolyie. The water used for

m‘mmm fopping up must be {ree of minersl

mﬂﬂm Distillet water, demineralised water, or fain

- collected i gluss or plastic may be used, Never
P water as the effect of Impurities

1o the butien,

s cumulative

\, Batteries
Lead Acid £

A low voliage power supply is just as likely o couse a

NOTE: Do NOT add banery acid 1o th

under t

Placement of

are, the more pro

e due 1o lazy and une

naracienstic This will ¢ ¢ an overall reduction m

maintenanee

expected  bantery  life and  increase
requirements

DO NOT LIFT BATTERY
BY TERMINAL POSTS

Cycling of Batteri

Testing Speeific Graviy of &

€S

TEnY t

Care of Battery

ery. |
b 'r-h\'rr.f_-l

level,

s should be maken
chargmg
i turned

minutes after charpe ¢

v can supply you with
w box, fuses. suitable

e, C ring systems etc. Do not he
yr more advice, micrmation. SeTvio

e r—— T TSuncycie
noroimate) | 56+ Jocve] se= | ocve
| |
3 {20813
158 | 24T
t1eg | 2028
1178 | 20075
(A Fa 189
196 | 57
1 p1ee | zowe [11S8 | t963
voos | 1es | 110 1.453 | 1985
vora 188 | 198 145 ‘“‘:5
so48 | 187 | 1M 1136 | 182
T e Gravity @ 25°C
5 S 2 Voa Cel

ocvV 1 — Open Circult Voltage per

Batteries - Lead Acid




Battories - Lead

ECTROLYTE TEMPERATURE € JN BATTE
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ELECTROLYTE TEMPERATURE ("C)

E\.v'llal Type and Size of Battery?

Battery Bank Siz

Bowrver coms

revpured |2 ~—.‘.|..

hemric
5 Ting ¥yaem and could : 5
:" B2 W e eotire batiery b I :
ahs down, Mor b l e :
® larper batiery by ding
Yy bl ]
- ik, and not by adding
Abswve 2t .
08 Amp-H, YO &
o 1‘,:":“ you will find that the bank will
I volt wmies crmnected volt units contiected in ser i s e
‘-l{ mserics “'."i |hf indliy eS¢ X s bl I“II'I..‘..I g e o S :
ealle i there i promlem with e ceil " .::.‘n“"-w e s
Iy a matter : tee e
were once comman, this volIsge

of reptag
g 1w it by
Baving 1o reple i e
..’ w0t having one batier, l\mll‘ er BCE an entire batlery PR EREURLY ainig phase
eammected i puralle] o e
Sewabar heier, « you will nent have dam \m-s}.r 3
Ttk i e

h,’.“ ’ o other
Yy dischay
Bing oo & desd cell of the the

T'o plan & power svstem 1 )
O s

1o "1 u
discuss it with one of our et we invite yOU

our

e | =
: > | &
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MONITORING AND MAINTENANCE | Z|

A batterv bank " nee b 1 1 =

c nitored and will nee o

e, First

a comstani volrage W ithout

 of the electrolyte nto

2. 1F & cell 15 mé

any cyeling. " on

a lavers of differing densities will oceur. This can be

It and nut being minimised by occasionally cha the barery to &
pubbling occurs)

¢ voltage {ie sSOmE

L OF BATTE RY

ad-acid

correct passin

CHARGE LEVE
or discharges
«d by the col
« and the strength (specific gravi

nbly, The

un jelly belore asset
i nliers or grips must not

ENERGY -~

i condition of 3 e
our of the positive plate®.
ty) of the

result. Nuts must nol be

aver-tightened
12, During normal batiery life,

expand and merease mn

plates may

positive
Intercell

gth by 5%
be soft lead or fNlexible
jeads must be able 10

the vo
electrolyle

le

must therelore
16 for defimnions

connechions
Heavy bus b
sccommiddate some

* see page |

sars o chargt
movement




NEGATIVE

b hatve markings on the cases o show the
d minimum sdvisable levels ofthe electrolyte.
plates in the buttery must be  submerged

the electralvie, but there must also be a
‘wmoint of headroom to allow the banery 1w pas
the electrolyte 1o spill out of the battery

~ Visual Inspection

ity charged battery. the positive pinte is @ dark
slate Brown colotr (caused by 1he presence of lead
and the negative plme is fight grey (the original

emuined the approximate staic of charge of
et arough idea of how it is behaving
observing whether it is gassing and how
iy The word gassing refers 10 the little
iy come ko the surface during charge.
i, like & pot of hoiling water,
 elther cha toa st or no longer
ety thy bubbles (the size of pin

¥ you can ulso inspect the
mulated in the sediment
battery. 1 there s a lot of

it would indicate that the
from the plates and

ASSEMBLED ELEMENT

Voltage
The voltage of a fully charged le
high as 13.2 volts (disconnectec
charging it may be i
This falls rupidly when the battery i
will remain steady st around 12.6 volis
reducing down to 12 volis
When the battery is m
will reduce maore and 1 pidly
the battery is considered discharged

ch' higher (see f

Open Circuit Voltage

The most meaningful voltage reading of a battery
referred to as the Open Circuit Vohage (OCV). The
CCV is defined as the terminal voltage (the voliage sl

the hatiery terminals) of a battery while at r r ot
under load and with no charge going . After
disconnected from the cl g circuit, the
battery terminal volinge gradually decays over a period
of several hours to reach the stabilised OCV

being

Under lond or discharge conditions, the terminal voltage
is less than the OCV, due o the internal resistance of the
banery and the speed of the electrolytic (the liguid in the
battery ) reaction. When the battery is disconnected from
the lond. the OCV will gradunlly recover and rise 1o a
level only slightly less than it was prior wo the discharge

If o battery is fully charged. the OCV will be around
12.6 volis. A1 30% discharge the OCV will be around 12
volts. For maximum battery life it is recommended that
the daily discharge depth should not exceed 10% (OCV
= 12.5 volts) of the battery's amp-hour capacity and af
the worst operating condition should not go beyond $0%
(OCY = 12,0 volts) of its amp-hour capucity. This can
oceur with o photovoltaic system during a prolonged

iny period.

Specific Gravity
{he hydrometer measures the Specific Gravity (SG) of
o burtery. You will find that the electrolyie in fhe
hydrometer tends 1o le;-.up at the edges against the
glass Ihis curvature is referred to.as a meniscus. The
s reading should be taken from the bottom of the
MenISeus.

[he SG is & measure of the concentration of the acid in
o battery. Due 10 chemical action caused by charging
and disct 1. the proportion of sulphuric acid (SG =
1.8) to water (SG = 1) in the electrolyte and therefore.
the SG of the electrol gradually increases during
fischarge =

charge and decreases duri

of SG lies between the
v 1.1, damage may be
hydrated, while if above
e corroded

The compl

limits of

y charged battery is
¢ on the banery tvpe.

about 1.175 the banery is
ped and needs charging

ed by 1000 and the hydrometes
SG readings should be
°C. A temperature that is
ith this temperature will cause
{ the electrolvie and needs 1o be
Refer 1o
graph (page 35). A
will cause a

n the SG is measured
rature

also

ificantly lower

shness of the t

lemperature
fery

equired for the diffusion of the
the change in SG lags behind the charge or
amount which depends on the

2 ime 1

L'[t'.l[:ll_\t
discharge by an
characteristics and dimensions of individual cells and
the rate of charge or discharge Consequently, the 5G
will continue fo rise for a short period afier the charge
has been terminated and similarly may continue to fall
after a discharge has been terminated, although. e

end of the discharge is at a low rate the lag may not be

noticeahle

Only add distilled water to the electrolyte. Da not add
acid, unless under the instruction and supervision of 8
Rainibow Power Company Battery Technician. Do not
add water with impurities as these impurities will be
accumulative over time and will cause problems. Do
Nt take a SG reading just after topping Up with water.

How 10 use a hydrometer 1o cheek
the specific gravity of a banery

e

YOLTS PER CELL




LEAS PLATE
acouses

ROME SAOME
CrARASTIRETEY

Discharged Battery

Mot banieries should not be charged at 8 rate exceeding
100% of their ampere hour capacity (2 2 200 Ab battery
should not be charged 3t & mte exceeding 20 amps). Do

1l not leave the bastery in & discharged state for any fe

Sulphated Battery
1¥a bsstiery is Jeft standing in a discharged o
any lengrh of fime, the suiphate from the =
combines with lead and forms lead su
Iasrdenss on the negative plates, This compy
mcreasingly hander and more crystalline in <
and becomes increasingly more difficult to be b
down by charging In the process the jead
expands aod buckles the plates which
irreparable damage to the batters

Batseries in this condition are referred 1o as *

H they are neglected for too long. they are u

an be mfely disposed of ipreferably a1 a recve
depof). If it hasn'y been lefi 100 long. a sulphated ba
am be brought back into service by a

eharge over a long period of time. Fast charyi
suiphated banery will probably ruin it

Same tell tale signs of a sulphated hatrery are

{ darkening of the negative plate accompanied b
depount on its surface whereas the positive plate

o M brown sometimes under cover of 4 black
Which peels. The internal resistance of the
Increases resulting in a higher voltage on char
wipbution imvolves & reduction of the electrolyi
m mever add acid 1o improve the density as
thas will onby nggravate the condition,

Overcharging
und boiling n battery is also d; "
| Severe Ing causes a lot of heat and gas, This
::ﬂh plates to buckle, the separators o weaken
B WHEr 10 evaporate. The bubbling sction also
ey active material to be shed from the plaes,
decreaming  the amp-hour capacity. The
:.:I water €80 cause the plates jo be
and deteriorate due 10 oxidation.

phuric acid

iiphate

SULPHURIC
ACID

Voltage Regulation

ycling
nartially dis
IIF‘[
. anual process or it may be carried
by a charger which automatically curs
predetermined cell voltag It mny
"deep” j

in and out i
hallow™ or

1“1 15 preferable to eycle a lead-acid battery b

\I\.:Iln\_\' as possible, Even though vou are g0
Deep ( yele Batery its life expectancy increases as a
result of not cyeling it too deeply, You should never
discharge your battery by more than 50% in the worst
mstance and stay within 10% to 20% during average
daily operating conditions et

aver a period of
onnected w any charging

HEC

lampnes

itive and neg

d with electrolyie atall

a battery just prior to taking
wading will be misleading. 1f
battery should be charged
he electrolyte thoroughly

mix it wit

reading is taken

—

Maintenance Schedule:
(1) Check SG
i} Check Jeve
top up il necessary
(i} After boost charize, check cell voltages
These should correspond
1o each other to within 0,05 volis
(V) Check tightness of terminals and
remove cormsion

of electrolyte

of electrolyte

stive plates

| month

| month

| - & months

& months

DO NOT: wp up battery cell with water when the
}.‘I-INL'F_\ 15 10 a state of discharge. If the electrolvie level
1S very low, top up ¥ 10 make sure the pllaln are

L The fluid level rises with the
+ 50 if water is added when the battery is
it may overflow on charging and Lns:

no maore

DO NOT: "tap” into part of your hattery bank to
obtain lower voltages for rumning lower voltage

You will damage the battery bank by
ng some cefls in relation to the rest of the
ank

OT: lift batieries by the lugs or terminals
eries need 10 be adequately supported from
h

» niear the batteries with an open flame or
ette. You may cause the batteries to explode
NOT: harge vour battery bank to the point

eating Is up. This will cause internal damage.
tab harge to the point of the electrolyte
¥ou may need to add water if the electrolyte

down.

DO NOT: install batteries in pamllel if it can be
avoid To increase batiery capacity you should
endeavour to get a single bank of the reguired amp-hour
capacity rather than smaller batteries booked up in
parallel. Forexample. saixl L.lllcel!sclmm\:lr\! inseries
srovide 500 amp-hours of capacity i preferable ©
two 12 vol, 250 amphour batterics conpected in
parallel. Baneries in paraliel should either be protected
or electrically isolated through the use of diodes or
This will ensure that if one battery fails due 10 2
shorted cell, the current rushing from the good hattery
the defective battery does not overheat the conductor
risking a fire. 1t will also save the charge and perhaps

the life of the sound batrery

fusecs.

to
fc

DO NOT: use alligator clips or other T aw
methods as sparking often occurs \nhm they m
wed or atmched. Hydrogen gas IS
v charge which is very explosiv N
f Spa ite it The resulting

resenice of aIF Sparking can gn ;
:xplo_\im‘l will not only destroy the mqrm’::
injure the person holding the alligator clips w
debris and battery acid.

rem
hatteries under

Batteries - Lead Acld
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ENERGY - NRTUOURE




BATTERY FAILURE
The capacity of 3 battery indicates the abil f
o defiver an clectric current at a

vune. §f the banery appeary to have |

wuiphated or ehic the batizry may be appre
of i wmetil life

A bastery will hose active muterial from the
Poqent cucling. movement und vibrs

will setile in the sediment chambe

an active part in the buttery's | f
@adual loss of capacity throughout the battery

A bustery may stop funciioning very suddenly if
shart clecun is cassed. Such & short <

revultaf the sediment in the sedimens

coneact with both positive and negative pi

it ey be that the plates have come into cont:

other a8 8 result of buckling of the plates or
berween the plates. “Treeing” ia the revult of 3 very stos
fechige ruie (500 hours or more) when the spongy lead
Sepasits on the negative plates in s “tree” like formation,
This may eventually bridpe the gap betwern the positive
| 2t negative plates.

| Amother possibde cmse of failure of lead-acid battery s
b the contacts between plates, straps. terminals

vanddor

TAPERED
TE RMINAL
POSTS

OUGH THE {11 A i -

"..: ~aihin 4. Unlike most plastic batteries, the lids on Trojan units
CONNECTONS are nift heat sealed. The lids are made to it down ot
ners to a depth « mum and are sealed with

vy effective and adds

Batteries _-_l._ud Acid

.
.

pe lead

ssential 10 an

|what

CEDIMENT 55

Battery Replacement

ENERGY o NRTORE

Life Cyclest
to 80% discharge

Amp-hour

sion requiemonts. Damely ot and Chaging TOMSICER

-] por. applca
Tance may vay, based upon operating cond!

PARALLEL

s




M-Solar Batte ries Battery & Cable Accessories

e Perfect Seals Bolt-On Connector :
tead 'aln:[n‘mmr:_ ':II," rstele-o y injection moulded connector head: Battery Trays
m“mi‘ﬂuﬂmnumrdi-\ . i lre . ; iy ik e ¢ enao o 1 .kk I‘|
enahies the loctrolyiv 10 pene e fre = . T 4 v frce | 8 slits of (A : itiv :
T outpEl e Ik volume : i gt at ' Y : revents
" . Stainless steel bolt: Cormosion resistar , ] o i
- “Two ribs o 1 AL Ot b { - b ¥ lerminul
“Top up Love! Indicator: 1+ L i : e = _. i I 030 i for & meter probe

guard serve both 26 Jevel indicmons, mmd to #HE Threaclr:d bnss insert: Maximises terminal conmegty ETA
gﬁ Car# BAX-003 g

Safety Signs

Battery & Cable Accessories

pasie on 4 leadd :‘lm
stz commTUCHCE, PIVIIME

What:

Sanlopre ne Connectors

They e impeTviou

antach

Mud Trap: Frev poe
shoriing between piates d
active matenial  shedding
thera the life of tiw cell
Container and Lid: The I
is heat-sealed 1o the contamer
CHEMIME & TN ! oo
This 4s wital w0 mechanico
.m-"}' mnd gafen

Cycie Life:

s DOD-=

. DOD

.i-f.:‘ J}-_::b 0 % - [s: swi | Reguiator &
2 TS D= 1} cveie 1 | AC - Control box for DG

‘ || Compartment for Inverter,
=2 Shunt, Distribution boxes eic.
|
s

PR

VURE

/ Compartment for Batteries

/

f

- -r\'lr:\

Hinged door

7

ENERG
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Battery Chargers

Switch Mode Power Supply '[Charger

Battery & Cable Accessories

gers

Battery Char

What:

Operauon

CHARGERS 3

Hoth the
BATTERY

CLOCKWISE until AMMETER moves

THE CHARGERH
AUTOMATICALLY

NSTOR

17

GEFO- Cat

-4

4

2 MaxImuIn =

s should not be
are being charged

ed models

ENERE

or visiing)
as the state of

d. These

being overchar
2 fiael per amp-hour of charg
HBATTERY HARGER
wll control with just
ity itself. Just con

hl\l n\l\!lt

\Mmlr\ lu\l n\uu(

oS FOUND THE BATTERY VOLTAGE

dial CLOCKWISE to obtain the
dicates Battery

gassing of the banery o
"]“L
ceeded unless heavy
which require more

T
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| Small Lead-Acid

‘5—__'-_&&1} 1 \:u ' ’ L]
R PASOwenteck
$iL fPOWERLE! !

LY A=y T
2400MA g1 |

Mgl el QU . Ve AR

Batteries

have the handling ¢ase of dry batenes
& scaled copstraction  allows 1
aperation in any position

& bamenes are sealed
therefiore never ne
o well suited lor 4 P
lap-top computers, lunterns

NiCadiiMH B:ﬂ'f_-':;-:e‘ies

adl maintenance Iree, 50 i

2 additon

Recharging

Thede batteries can be recharged with a bultery
designed for recharging suall (¢
Batteries (aich as the RPC 6 volt b
voll battery cunnot by che
ot source such as s 12

st hosng
ol batiery, however, cun be che
source with the sppropriate batlery )

; Storage Capacity '
Care of your battery Comparisor

To cosure 4 long life fo

Bamery sind 10 il or par
lemg penods before rechangn,
and dey- ot all nmes. Avoud CXPORINg
extremes of lemperiture (hot o cold).

vur batery, do ix

:&“‘l!h.&“ tead-acid hatienies, the hife of 1hest
i severely shonencd by frequent deep diach

I is

HOR reconunended m continually. discharge the banery T 2 |
bevond % When the OCY or static volu {no =31 (=

charge Gischarge) in bess than 12 volis for a 12 vali d Drv ( '-“ ik" VY|

Bartory on dexs ihan 6 volis for a 6 volt batery the usage ERRECR b T

*hould be discominued and the battery rechirged. Deep AN J

lkﬁ‘p b

will shorten the life expectoncy of the hattery

andmay cause difficuity in rechiirging the battery

Rechargeable versus Disposable
[ T =T In the chant (above),
s - 1 - 1 . | l ™ 2

penernl  purpose (normal
disposable) and alkaline bartery capacities are average

|

= HENHHE

Vi [

figures and are not based on any single brand. It sl
also be noted that general purpose and alkaline batteries

have o voltage 1.5V whereas NiCads have a voltage of
125V per cell

i 800mA and AAA b

nd switch 10 one tenth

12V/240V NiCad /NiMH Chargers

for ck + 3 or 4 CAAA SAAYC * or ‘D! salle

y Juded)

; T «ad not included
n 12V or 240V (IX jead no ieh
finished

¥ rREIME 59
discharge mode operated by pressifie i
s ng 1%
switches 10 trickle charge when charging
E 4
Cat# BCH-023

10 = 'AA’ or '"AAA" NiCad
& NIMH Battery Charger
for charging | to 10 = "AA" o
'AAA NiCads or NIMH
from | 240N

Battary Chargers

ENERGY  NRTURE

| %



nectors, Links and Fuses
| Connectors ""'F”}»"?’r};i. T
’yﬁ‘}\ 7Ly

retinnes of wites casy.
A bwen hars with o series of
1 10 hold the ware in each hole
Yisks for ali posinve connections and

sirpof 1
strip of 12 &N

ower. I i recommended that o fuse ot

s placed as closc 1o the battery bank as is

Al sonnections to the rest of the electrical

[be done in such 8 way that 1t 1€ all protecied
fase or cireuit breaker.

a Fuse

dto have a cartridge fuse an the posinve

; ‘hatiery where the negative is

o have & fuse on cach positive and negative

! 15 used.

g of the fuse should be less than the maximum

prwing capacity (empacity ) of the cable to protect

stap of 12 2x7

singhe

& In-line fuse holder

2ood quality product able for JAG fuses

Cat# FLIS-IM

* Stackable Blade fuse holder
Cat# FUS-007

fuses o suit

3A 10 30A Cat#

A e o ciriuit Breaksr is wired up i series in
WAV ue a0 ampemeter of 2 switeh

FLIS-005

Cartridge fuse
Fuse holder Ca
63 amp Car#
80 amp Ca
100 amp Car# I

Triple HRC fuse holder
Wire inup to three separate fuses
that can be engaped or
disengaged at the same time in
one single knife-switch action

Cat# FUS-300

Fuses 10 suit:
A0A - Car# FUS-340
63A — Car#f FUS-363
BOA — Car# FUS-380
100A — Cat.# FUS-3100
125A — Ca.# FUS-3125

T
Diodes

A dhode functinn
# One-wa)

s i electneal terms in much (he

same wy
Tunctions with water it

T 10 stop a backward flow of
ing a battery |1|\;|:1mrgmulhmugh
linde u in this Wity |.:tull-rn.'t!
illine sol

glectmic

= may
Bypass Diodes

panels whene required

Make sure that he
Ic;_m equal 1o the
Diodes lurger than &
themselves from overheating

Blocking diodes ire iy

on th solar panel, but may he connected anywhere m the
positive line between the solar ;
normal churging source) and the battery bank. The

ative line need not be aliered If there is no indication
current flowing

Installing a Blocking Diode
current (amp) rating of the diode s a

curren! expected to flow through it

amp need u heat sink 1o/ prevem

ually installed in the conneeting box
array {or whatever is your

from your normal charping source, you

have put the diode in back to front - reverse the diode

and check again

The vohage before the diode will be 0.6 volts higher than
after the diode. This may mean that a €mall adjustment on
the regulator is needed

~___ Current Flow__.~
JEarth Stake il

cconomically fenced 4.
tems. High power output
g their power from
1ose charge 1s maintained by solar

Advantages of Electric Fencing

costs of constructing electric 6.

L Low Cost:
s are much less than conventional types

v require a lot less materials and labour

COmparison
sy 1o Build: Lower wire lension straing and
g ter material requirements make them
quicker and easier to construct, »'sp:‘ui?”}' in
difficult terr Ideal permanent electric fencing
should have strainers and angle posis construction
s0 that no movement will take place umnider stoivin
Ofthe wire erected

Extended Life: Electric fences are ot subjecied
10 the same physical pressures from animals, and
can therefore be expected fo have a greatly
extended service life. The life of exising '-‘i_d
fences can be considerably extended using electric

-

generally lig

Universal Application: Electno fencing will
contain all types of anmmals, and is a positive
determent to wild anmmals, predatery or domestic

animals.

Simplicity and Flexibility: There is no quicker or
easier way to effectively subdivide a paddock for
controlled grazing than with an electric fence
Low Maintenance: Afier the fence is properly
insmlled and the stock are trined, the
maintenance of electric fencing is less than Tor
non-electric fences because stock pressures do not
happen when the fence is powered or pulsed
Less Stock Damage: The shock from the electnc
fence causes no physical demage. If stock are
forced through the fence by fright of any kind ‘.q
bush fires, or dogs) they are at less risk than with
2 non electric fence

Design Varies with Local Conditions
Electric fencing requinsments vary depending on termam,
local conditions of

therefore it is not possible 1 :
which will work in all situations. The following pages will

give you some insight into the mast appropriate electric

il type. rainfal, and vegetation, s0
le 1o specify one design of fence

Diodes { Electric Fences

|What

ENERGY - NATURE

: ? your situation.
fencing, by the use of outriggers or offset WIS fence Shigh S8 5 &1
which must be insulated.

R i e ——————
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d Space

harder 5

shom

o

where |

covered with s

Muiti &

bt where 1h

used

on sealer and/or

trand tnned

5 o

¢ galvamised should be

gtk
1
Tt I
. e
-
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x -
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- -~
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»earth by way of

faulty insulators,

sts, etc. They ¢
tified, to the pomt
electric shock. A

wires touch

ant, when no

Tec
r produces an

wines or Wires

SHORT.(]
I||u‘|”“__

I through broker
th or Earth Wires will also render an electnic

|
/

Electric Fence

PEOPLE

CX[ =
13

HORSES r Ia
b ontact with -

| Y

| —

LIGHTNING

Th

),

-
- J

e or destroy the
and

sysiem

PHONE LINES, ANTENNAS must be well clear of the
pulsed wire. When b ilding the system take care that there
hanece for the pulsed wire 1o
«rial, or any other part of a building, even if

ENETRC

15 1o ¢ contact phone lines,

radho or TV ae
the pulsed wire fulls down. Do not run Electric Fenwe hines
es if it can be avoided as this

parallel 10 tetephone i

induces interference




Elnciric Fances ._

ulated Wire \/ £ ‘
Fence “[‘-— Ifnij__.._—-——r—!"'_ ] N il —
] — / Live | AN |
| I,.-’ N _-—--"" \ f. | ‘
F 1l ‘ \l | N \\:
7 Earth \1. || er| u
Non-Insulated Wire | 111
*J 2 L
____________._‘l.u:;,_.r RV
® Peg
ES
> 1 =1 and 1
1= batter o 20 the 00 & @il and
fave 10 oo i 3gEn G
fead the sviflable lterature or ask for advice ,
Types of Enerws(»rs
Flectne Fence Enet ¢ of powe
and thew pow
HLEs. The
wye oy be e
surtably under all w
Encegiser BATTER
hj | 57 MAINS pow d Energis
| Wit 2 BATTERY
x|
E |
—E *
. |
TRACE :
Interodive i ‘.:n'.‘.\r';z
Invarer w 3:.”‘; i
# 12V
Wind ~Y /)
Turbine #2 | e~
; B00D W 48 \,.- - [ 4
v
N
“ L |
— Battery Bank #1
207 Ah ot 2BV

Solar / Wind Hybrid

RAINBOW POWER COMPANY LTh \
Grid Interactive Power System

|deal uses

12 Volt DC |

24 Vo DC
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Speci

1900 <560 | 1900580 | 3735 x 620

(.1

5

358

Solar Hot Waler Systems I

Manne Grade 216

|What

W0live B-10pecpls |Seman C

Muny people use Solur Collectors for their 1
resirements. On an independent power
Seuting, fiml stoves and bottled gas are
primary sources of heatinge
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Hydro Power

|what

rmee NIIST LIRS

Hydro Power

Low head: A !

Hydro-Electric Systems

MWyou have 4 good hydr-power siic
effective m terms of dollars per wall !
wind power. The avera
only ONETENTH v much a
of equivalery power. Hydro power
advantage m terms of sontinaty of

BERETAles  power when the

geEnenites power 24 hourm o das

With anly sccamonal rain
Jong terny, in the water catchmen
relensed slowly 10 kegp creshs ani
cantinuoushy over guite 'y,
mznes that 2 large banery hank
nevessary because d
ponstant charge to the buttery b

Hydm-electric power «
impulse &
Al Wt
reRCIIan
as o result o

Fyviemne can ho funh I

1 “i{,‘h head:

Extmctim ]

-
2 Medium head: w,
vaslume a requared 11
The Frang MR RERTthon ) ek
tarbvimne b)) 4
upplication.

produce i

i oo wirinnie L

Vieasure Flow Rate

i' il_l\\ l(ii!{'

Hydra Power

‘What:

How Toe Measure Head

cvvare Gauge

q

Contons Map waibe "t

'sing 2 Level

§

ENERGY - NATURE

c2 w hewr thre hvdro may e

rowstal | on Hhe Sround

3t vou can walk up W

1 on that poas!
! vous eves e level with the

: . hore the (Mpoime woukl begmnl

b, i the drstance betwoen Vs Foet s vout eves
+ FUWAENES thie of I by (he mumber of NmES vou walked up B the moxt

tadr ¢ a pauiire ..»r'.-n_“.:‘; .. pount (inchading the final ghtng !

yeular the lowest
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“nﬂdﬂ--aw :
ha

wiewing across the lovel surfi
lonug clear plastic fubc filled (bar a few m
With both of these wchmgues you
procadurs a8 above except that you ne
iy eithier hold the spint level ot
tube. With the plastic mbe lechique
thumb over the end of the tube whe
¥ o mary wtill need o carry exira w
coumtersct mevitable spillage

Meonitering of Water Pre

down a wate

ower of Wa

The P

e L

gt
Waler-prewsure me
when there is wuter Mo
will also give
witer line (e
s of siphon |

an idea

The fctom of the wall of the
reduction of water pre
The amout
diameter of the pipe an
roughaen, o
Jry=ancvor fhe fen

it pre

he inside wall o

vou will encounter

Size to Match the Powey

Rainbow Micro Hydro

lEIIf:clric Generator
L2 or 24 volt 300 wan

Economical Adjus

minthe  Flow rale is conts

Practical and

#

wer Output

Electronic Controller
oy mrate regulator; the controlher
adjustable exciter, batfery
charge regulator with digital

fi
cha
display

¢ its speed 1o
the specific
has 4 positions,
it 0 metres up o
1 comtrol knob, ‘trim’, has
iter for the correct power lev el

he exciter ¢

sion over Distance

sible

. ltactsasan exc
isplay can monitor and show bamery voltage.
1. sccumilated amp-hoors daily maximum
and i volts as well 45 give you these detmls for the

5 ital display allows you [0 find the
1 knobs to achicve MY IMUI POREE
woltage produced

he battery charger & i
i rator into a suitable form & charge either a ]
34 volt battery. This charger has several speetal
i n is fundamentally sificient, featuring

efficicncy mosfer IMASISnG:

ted for the be
he battery where s Jast 3
pasition o b

sth contre

easily momtore
\nverts the high

Easy to Install
secial skills. The Micro Hydro s or
system features. The &
withthe  the use of high

centred electnical

ed info ar
ehensive installation manual is sup

plied

H!dl'o Power
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The kydeo commrolier ¢an receive and comtrol addinional
- ‘onergy sowsces, such a< @ solar array, wind-narbine amd
il petrol o diesel geneet; imcluding automatic stashing and
shipping of the genser

The batvery charper vonverts the high voltage produced by

fhe penerator i 4 suitable form to charge either a 12 or
2% woly bathery . This changer has several special features

The design i fundamentally efficient, featuring the use of
igh efficiency mosfet trnsistors

Special Maintenance Free Generator
The beart of the machine i 2 highly efficien three phase
induction, gemerstor. Having no ship-rnings o
rashes, this device is completely muntenance free fo
o 1t of the two ball-bearmg races supporting the
| ondy movimg part. The generator is 1tally enclose

finned sleminium costag. Cooling 1 provided by a fan

mouritod directly onto the shafi

The Turbine/Impeller
The nurbine operates aver & large rmge of heads and flow
i e It s comstructed of & mader 1
| P composite chosen for 1is
| stwasion. I 3% mowmed directly
Il prevemted from leakimg along the <
the wwe of & slinger There mre
| Samtnbute 1o frerction Jowses

. Turbine Housing
The torhine howbing cosc and o g frame
constrcied of recwolible low density palvethy e
makes the tarbine corrosion and tmpact fos
emough 10 be carmied by one peron

The RPC Pelton Wheel Manual
| This manual is 5 goldmine of informution o

ropies s How 1o sy 4 & o oymem
md‘“lﬂfipe. hires th connecy wap 1} !
de.cmmx how t maimain o fau
written specifically for the RPC Pelton w
of the mumul wil) he deducted fram the o
Pelton Wiee| i You purchased G
a5l normsily proy
CGenerator

L

s manual beforehand. The

ied with the Micro Hydre

Rainbow M icro Hvdro

mPerfmmm o ance Characteristics

i % the performange of bath the |
model of the Mycro Hydra

2and 24

100 I |

&0

b

. Dynamic Head (Metres)

Specifications

Models avallable iYD-200

it Hond
. Flon.
Mistisrusm Flow
Ganerator Type

] A piste it

G ario Valtage

Maximurn Perwer

I’;norquk'r.-cm_nm Type

wanabls ratic

Regulated

qun-o ‘7‘-’[1“"- Vollage Rangs, (See Plasmatronics Manual)
-h!:::" Efoctical isolylion *2500 volts

“Rm\ e Programmatile shunt

Lt UELE Air cooled elament

N Conveeior
370 volts AL

300 watt

High'trequency switch mods

Special i : :
o ly wf:::u generators which are often used on smal

e e - S S |

Suggested PO'Ychylene P

for Rai ipe Diameters (mm oD
_____Wo Hydro )

i

N\
\
&
B o
<

\
\

=
il
1
e s
Gradient less than 1 in 20 {3 ) - Not Recommendedl
] | e

& 0 0 W0 WM
Pipe Length (metres)
Internal Diameter

b diameter (ID) of a pipe which
he water. Pipe measurement has
confusing because of conflicting
conventions between 1D and OD measurements and
"soft” and “hard” metnc conversions. Many botched
instaliations have resulted from this confusion. We
recommend vou actually measure the ID of the pipe to
be used, and anv fittings which the water must traverse

elres (outside Obviously it

affects its

maxmmum 300 W

the hydro

weter of one

Never selec

er as this may render the pelton wheel

I dinmeter

A factor often forgotten is that many plants and snimals
can cling 1o the walls inside the pipe. These make it_
thinner and rougher and can easily halve the outpat of
the machine. To get an indication of this effect look at
stones in the creek bed 1f there 1= a crust then this

in pipe diameter is more effective than two
ng in tandem. A section of smaller diameter

vine
Pipe can ¢

most of the benefit of the larger pipe before
and after i RS
nd ifter it thickness must be subtracted from the pipe & o
Between 7 metres and 14 metres head 300 watts 15 ol Pipe friction 15 very counter-intuitive. The effect “f
chiey gardless of nozzle size and pipe size. Despite diametet is fifth power, which means 100 . .Fm,hmls
0ot b able 1o operate at close to maximum powet i much worse than you think. A1so it incans e

section of thinner pipe of fittings with narrow 1D wall

Bydro would still be a valuable asset at these low heads
cost vou more than you think i head.

e o !
Fipe soMd in metric units is usually measured in outside
damerer (o) whereas pipe sold n imperial units 13
Me4syre

Weasured by inside diameter (D)

I'demm,

.
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Head Loss

metras per 100 metres
Pe—— i ne 50— Class 6 (B’ ¢
Capes . polyethylene Pipe — Type 25U e >
et 3 10 fox Ingnl yethy 6( | | |
o 100 tov Mic ¥ l - mersible | Ty I serator whichwill

2 |1|-umc- the speed of your stream, you

| — od i i
ul the proposed location of the bydro. you
are timing o foatit . 3

current you should oue
reed (hike a block

should do «

Aquair UW Performance

e
:
o
o
=3
°
>
eoc ;
0.4 ¥
0.6 i
0.8 : I
o2 ! m s S0t
1.2 I I i
- ispen s
1.8 .
1.8 .
2.0
[} 4 e

iy

E.
2

il

Bobhbnonono:

Pressure Conversion

| | 1 3 |

50 =

sSnEan

iTLRE

NERREANEELE

Bcuust

& Amp
e shafl rotates in de
sacked by twin 0’ nng stat
wked?t .
The cable exit is simi iy & |.. le
and externa and. The
flurd to eliminate

| by

s cansed

monlding

y ywdraulic

msion and to ¢ sressure chang 4
aimbient temperature

rllows expansion und
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Hydro Power

The Water Baby

o

o

Special Water Baby Features:

» Dparaies sificently o e
® Syper ghiwesght an |1 .
& Migh guality 'urbine al a

This turbing s 3 smallor
Stream Engine. I 1s & I
denca which con
Preslure inlo el
ales. 0s low as 0.2
droim 15 10 150 meine
BR0ona (3 ouly aligivly «
wiater flowing out of a typic

The Water Baby's bronze tur
inches in dameior
SMases! lurbines on the el It
Pyt turtsom for & site with low 1
e drop' I slevabon, such as a
out ol & hillde or 3 mountaim strearm

The Water Baby uses a mainie I
wiicent permanen magnet  al

Atwmale = spocal
¥ designed 1
m‘ms in mﬂ;nu! 0 be made while

ap o 4) 1o @
Piohar fiow commodate
fEle. A high veliage option s aiso

Svilable for longer lansmission distances

Micro Hydro Turbing

60

Dyrwmlc Head (Metres)

Stream Engine Micro Hydro |

1] AL pe

Mt

Jould be taken during

led into a pipeline 1o gain
the water falls) o
=s g heads

stance
am engine operaie

The waler passes th
e ‘-|r~kl"L—‘hc
then ums the

system. The Stre
upwar
1t il to accelerate beft
The turgo wheel !

rough 2

wheel
hait

o 4 universal nozzles can be installed on OA%

3 )
1.L hine, Nozzles are adaptable in sizing (rom - :lltl1]|h
Sim, Stream Engine is available for 12,2 24, GESSNEE

100

"Balance of System” & Other Components
“\JIIH'\\F'--\\U[ ompany of vatem design services
" components

comtn Ilrr\

Stream Engine Output
up to 150 metres Nhead

RE (PP

Powaer (Watis)

ey > -
ot , e’

200

it

Power (Watts)

POERRE R Y
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| What:

Hydro Power

Tamar manufacture all metal

3 phase units with govemar

ent:

Flow Control. Automatic or mamual
flow control enables the genertor
output to vary according to Joad and
water available. This feature s

standard on some control systems
and is particularly useful in drier
months when water may be in short
supply.

Governors. The governor controls
the frequency to cither 50Hz or

60Hz and can supply heating for hot
Waler or space heatng.  Eleciric
governors can also be used 10

control turhine power output

cantrolling the water flow throuch
the turhine
Aunto-start-on-demand. This sysiem

Is designed. for siles where water i
i short supply, particulirly during
the dry season. The 1urhine orily
Operates when a load is switched on
S wp and st down  are
amtomatic. A head pond ncts
Morage and wupplics  sufficiery
power for peak loods. An electric
governor helps to conserve w
cnm;ul}mg water flow through (he
trbine. Any excess POWeT 15 l!'m..m;r
away o produce heat for hot w,
space heating

nter by

wler o

Head (pressurs) — metres

construction
Turgo, Francis, Kaplan and Axial Flow wrbines, Power
outputs are from below 1kW to over IMW. These umts
include Battery charging units (12V, 24V, 48V or 110V
DC) with no governor required and 240VAC and 415

240V & 415V Turbines

L]

Pelton,

Power |

of water

d

B

WTAKE S¥STEM

Note: F.
OF &N BeCurme quots the s will need to be PROPERL

LY surveyed,

¢ through the turbine

=f

Tamar Hydro-Electric Turbines

How Much Power is Availabje?

y water depends on the pre:

armoter

300 150 o

8o 0 0 W0 300

Li

-_———
- -
- -~
=~
Governor
Controls Frequency LIGHTS
FRIDGE

WASHING MACHINE

c[gvtnnmm ——> IRON

| um | VACUUM CLEANER
FAN

WORKSHOP. ETC

§§58s
Bank of resistive
londs to heat,
air or watef,
SHUNT LOADS
B —

Inverters

P
==

o |

| |

. 1

‘ﬁ wii
— )

—

12/24 Volt to 240 Volt Inverters

pank. ltwall run most

duction

hing

N many

m is here is that th

and 10 times
motor Siar So you may find
that even though the

the inverter

thy supply up to 2000 walts inor

¥ f W

rted, We have found thata TKVA | 1K
Witl) inverter seems to handle most washing machimes
o continuous ratng .ll'lli a4 ||'.|‘]\lf|'|l

W0 VAL I will

ter 1s rated af 1{

Ustally be able to supply up to twice that (2000 VA of
g4 with ut damage to enable you to start molors
Phis varies with different makes of inverter, S0 check

before buying 1o ensure

the mar :
:u_|r|.|.|nr.|.-:.,3l.5\ specifications

3 i [y otor
AT will handle the transient rating of your

200 waltis 18 required,

e 2 yolt
d recommend that you sty W itk the ]'lhc'rel'-:
: becanse of its simplicity and vesstt iy Jiances
ot more available in the way of 12 O

th
Wi there is for higher DC voltages:

Unle:

nless an inverter in excess of |
WE Wiy
S¥Rtem

l.-lnm.'i.': the inverter directly to th
than to the distribution/meter b
the inverter is conmec

e battery bank mther
x. It 18 imiportant tha
ed directly and solid|

: w the
Mnk to minimise on wire and faulty connections
1 the

o, Loose conmections can cause

dangerous sparking. Do not lengthen the leads from the

require this

volt b ¥ 5
=34 volt power ot a distance he inverter

pprop

vou

td de

wtension lead

nsed electrician wire up some power points

Some useful hints

ular saws on days when vou
urge from the sen or wmd. Use

liance at & time, 5o that the mverteris

for example make Monday your
vacuum on Tuesday or Wednesday, use

s on Thursdsy or Friday and leave the

s

computer system. other ap,

: - — ik
power supply may cause Hhc

an. If vou need 10 um
1 10 save your files on & disk or tape.,
1 .J”L‘.‘ then tum on the pnnter
You can now rehoad your

files and continte

cooking, hot water and mom
v cxpensive and uses 3 ot
v owAve oven

Produci eg fof
40 volts 15 v

heating) with ]
imverter, though a mi

power with an
for a brel nme

o

may be used

WARNING
Equipment to be operated frown an inverter must ::n:
et tion, since the voltages produced are ar

Tlu--. means that fraved cords, :;i.u::
unless double insulated].
must be repaired before the

safe cond

|.~_|lcnual
carthed metal pars {

un :
ators

broken or wet sl
jtem is used.

Note:

@ Contac
» Some thought fhn
rrer AS MAny mve
rger than

ines could be fasal!

y with both output | o the location of the

uld be given 10
rters make & poise.

200W can draw considerable
close to the barrery

nve
® As inverters 1

hould be placed fasrly

currents, they
bank

Hydro PmaL'
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Inverters

¢
{

Just becatise a switch says "0FF” docsn't n
15 off. Many modern appliances are nev

mitke the powes
particularly over a 2

2. More and morc appliance

3. Most if not 4l equipment des;

They contain clocks
MICroprocessors, and ins
electricity when plugped in
days a week.

memores

remaot.

Although the power drain will ofter
will still be draining your han
round. Ifthe small loa,
10 240) inverter the inefY

ety bank r

1. The first group of appli
supplied
is cssen

alhy
power pack th

sometimes white,

appliance, but th
i till consumin
cquipmen? wug
230 volt lead (withow
trunsformer inside the
turned off by the on
it off. In more technical 1
the primary is still alive

a

% are becon

that either have an il eles
other form of electronic metm
with.a constant buy small
case the on'off swiich 1 pluces

Everything but the clock or memary
it

eleviric

Ened to process
information wil] be supplied with a powe

digital

- mount of power sficr

T filler
ﬁu_w 1o give o a cerain degree of protection
againg spikes and Surges in the power supply

€5 in the power supply may carrpt the

y the onloff switch will be located afier the
- Power filler which wil) continue using

the equipment i turned off,

e

Puawrom kosps

f{ﬂ.‘ﬁiﬁ@

How to Detect

! ¢
S
N
-y 53037'"‘453-{‘-‘-' V6

Transformer

in the aplliance's power supply

Another way of d
multimeter wigh
find riendly
Your appliances ys you w
the back of POwWer poing
vollaoes

electing phantom loads is with #
in amp scale. It is recommended you
240 volt technician to measure each of
I need 1o expose the wires at
and you are dealing with lethal

sble to

pply low sultage

=xtermal power pack

LR

Inverters

O When il 15 not m

i Switch it at the Power Point

Ratt " 0 pu

B afder W0

a ywichmg

ON or OF

Part of 1 lution For with phantor
being aware of what to look out for
kwil selecting vour appliances before y

enlist the help

The ‘

ey I the md 15808
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R



Inverters

| Watts:

The power drawn fromm the battery
f'u!'!rll::? The 240 volt mains pow
ghectneity grid 18 AC (Ahernating L

The power created by many v ers
will not be exactly the same as the ¢
an electricity authomty, Af
Avstralia reverses in directs
doks 0 wilh o canstamly
showing to 2 -lnr_ SUrging in e
wurging forwards agam. [his

i foroe as the current change
and to forwands again is refe

\.
Time —-

Sine Wave

Time —

Square Wave
Samne (patticularly the older «

style) sl
*square wave”, “modif
- ) - ¥ uare A
eppot wiave” slectricity. “Sousre wave® 1s 1 fa
when fhe ¢lec s L b I
siectneiy hae o cons fotee. such &

I e
l‘lﬂlTﬁ But switchen direction more or less
:‘::‘pl’l‘:d.::t:ﬁl:nnn., o the normal

Fom v

— S

Tmad Somce

!;_l%_

T‘m —
- Modified Square Wave

it supply () S

Wit age (T4

Sine Wave and Square Wave Electricity

M

may destroy line
be less cosily and ‘more

certain applisnees than by using

W vou do find that you are having o problem with certamn
apphiances - we recommend that yon consull us
'\]nlr‘: !\l-m\ inverters make o noise, so some thought
should be given o its location (and your battery bank)

portable Economy Inverters: 150 to 300W |

modified square wave

Specifications

Xpower 300

—
o
12 Volt 300W continuous, 600W surge é

Xpower 150

yus, 300W surge

specifications

. : ” } :_'______'__'I_'_'______________

24 Volt 225W continuous, 500\\‘ surge

Applications:

Warr: '
..ml_v. Jefect in matenals

varranty is provided for any £ i we wall

i I.'. r diagnosing the

i |I- s will be il andd woid if this I”-I[.-I ::

maged o [ negligence or IMprope! o b ”\I
e praprfogs specificanons ¢

ircumstances

cLinstallation

Inverters

= 2 24 voit |
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LD Series - 12v models
200W to B00W Continuous 600W to 1500W

The Jow cost Selectronic's "L mage of

provide true sine wave muin .‘.'| power |
type of applicanons. The LD =
witll meumed, whereas the larger 112 ot

mountmg only

Reliable and Safe

The “LD" mage is manifaciu
Btandards ASI 100
and ssulating  tran forr
IC\']HIH‘IT!HI[‘ of e Elect
Prammework (€ tick ) providing

I What:

Maodular Cor
servicing by w

s thus mefnpimised

g SELECTRONIC Sine Wave INVERTER

PR -5 5

SELECTRONIC Sine \ Wave INVERTER

L

b :

s =

\LTIE§ 24V models :

= <OnNtinu JUS B( JOW 10 Z-,!::J'[_..'Ii'\' EUH“.E‘ i

- .
|4

=

F=
e
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| What:

EFJ

The Selectronic’s “WM" range of inverters can be either
wall mounted or bench mounted The “WM™ series all
have hard wire facility, main DC breaker and o five vear
warmanty, They alko come equipped with built-in Seriul
Port Hxpansion tnerface allowing the addition af options

siich 45 permanent remote Key Pad access, adjustmer
inverter settings by either installer or owner v
temmporary remote key pad application or access to remote
eneriy manugement and future expansion

Reliable and Safe
The “WAM™ mnge (& manifactured 1o meet Australian
Standards ASI 100 and ASITOK {for electrical equipr
el tsolating transformers) and also conforms to the
requirenients  of the Flectrompgnetic  Compatibiliny
feamewiork (C tick) providing low radio mterferemce

Maodiilar Construction allows for quick and easy on-sile
perviciny by anauthonsed person. Inconvenien
1 thus mmimised

PARAMETER

Output Power
@ 25'C Ambiant
Walls
Output Pownr
& 40'C Amblard
Watts

Inpait Currant
Amgs DIC

[ T e———
Resporse Tima
e
"‘:W it
actory Sef)
Hiih Votags St
Oulput Viltsge
Cutpadt Cuirrme

Ohutpnd Wave

'2."““ Fraimncy

Ruange

e nm

kg
17ka

1.6 met
Three Torm ol o
18l Junetion Box with Gondui knock outs

F tmted zinc sine) (Wedgewood Blye)

5 year p { pply|
I pars and labeoyuy vonditions spply)

lity

Compatibi

Wave Inve

cvstem. This w

Ny Temote power
n

e Display Feature
Mlimportant parameters of the Selectronic Sine Wave
SE series Tnverters (except for the SE1U and SE12) are
Mjustable vin either the front panel of the aptional
femole keypnd, The display will actively shaw yau
'iverter status, time & \|.|.\_ AC volts, AC nmps hattery
Ylis and monitor all charge and discharge currenis
With optional eurrent chunt), The SE series of

150 be ¢ onfigured
a header tank
rator)

&

elocin .

;. wEironie Sine Wave Inverters can d
) et 3 I

3 control external circuits (eg to pump o

Mee . > . e

Ce & week, control security lights or Start a et

With the
I the optional output interface

Inverters

Demand Start

Sine Wave |

| wave vou

122: Dual Voltage
The SE22 can be used on cither 12 of 24V hattery

banks

High
The Selectronx
ahle low voltage cul €
Also a low Vo
Iy protect ¥

Safet)' pad, current
Totally ]‘mln'!ni aganst th:m:!.li u\c::' om;“‘ ~=
u\.-r[uﬁd and AC shont nm.nl n;::llr: SN
clectrically isolated  for your .

compatibility. Y
Miodular Consiucten ...

»f the Selectronic 31 e
“.Im-l:lreﬂ:‘nn\'a?‘k module ?h.\h can be

laced minimising

& Low DC Voltage Cut Out
Sine ‘Wave [nverters have fully
I wut and cut in, and high
tage disconnect optian
ot banenes.

adjust
voltage cut out

can be selected to 10

Each sect
construcles
quickly rep




Electrical Specifications
opeci G[‘ld Feed & Grid Interactie

Inuerters

PARAME TER SE12 SEJ2 SE42 NDITION o .
—_— e Fower in the C'W

New irwerter Technology

Come and see our system

Mema,,” al Specifications - |

\- e
capacity to

s H00 watt witsd turbine and manage 1o sell
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selectronic

In i
teractive & Grid Feed Inverters

FRONIUS Grd Feed inverters are available in closely

KES progrs
| 5 programiming f
b Ting faster
Cs for greater reliab 'y
o "4
EdTipler understanding
and raliahie
o stabiliity

Inverters - Grid Interactive

o--uno.-cooococt-

|
350 1400 S00nE00

350 1400w S00x 600}

30

Fead

sie Phase, Gnd Interactive (with Battery Bachup)
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Light Bulbs, Tubes and 'Fittings

Lughting 5 usually the first consideration when peaple
‘j.‘:lill-' en oblmming an electrieity supply, Moreover,
e - s
rﬁ'Pl‘ eldom gelan electricity .\np[ﬂ_\'“nd not use it for

Jighting

¢ only the convenience of a light switch that
ice but also the efficiency of electric
to arrange electric lighting in
falls where it 15 most needed,
gas lamps and candles throw
and sideways but little light
re are no unpleasant vapours

ric lighting such as there is

with kerosene, o1l et

E LIGHTING

lered to be more efficient
<. For the same number of
i produce more lumens

Y ons
Laov

LOW VOLTAG
srightness) from a low
Fhe same is true for

rent reason. The reasons
M

We penerilly use fluorescent ar hybrid fuoro lights of
ral room lighting where
ours each night and quartz
shis of between 5
r for lights that get

| incandescent |
hting

Calisec

| off more frequently

e the most efficient lights, since you
\ eneriry source and things like solar
nensive, Fluorescent lights are the
7 watt hybrid fuoro light gives 400
i A 20 watt halogen bulb without
sbout 350 lumens of light, whereasa.20
watt incandescent bulb will give about 260 lumens.

Incandescent Lights

Ihe light is produced by a thin filament which, with the
current flowing through it, glows hecause "f_'h"
lempernture reached by the filament. The length of the
r”""_ml'hl is determined by its resistance and the voltage
which is expected 1o flow through it. The higher the
Yoltage the longer and thinner the filament needs to be
Morder 10 produce enough resistance (10 E‘-‘“‘“"",u‘c
&t in the filament). Consequently low voltage fight
Ibs are more robust and can be mun at 4 higher
"emperature because they are not as fragile:

1 you look closely at a 240 volt incandescent light bulb
vou will see how the filament is spun into a coil of &
very small dinmeter which is then spun into a larger coll.
This coil is held by a series of special little suspenders
in a horse shoe shape - all this 1o create sufficient length.

Quartz-Halogen bulbs
A Quartz-Halogen (QH) bulbis designed with the use of
special materials to be able 1o be run ata higher
T than the standard incand bulb. These
(H bulbs operate atwhite-hotiemperatures whereas the
standard incand bulb hovers here be
red and yellow hot.

If you consider the price of photovoltaic panels vou can
see that spending a litile extra on more efficient lighting
can help you save in the overall size of the solar array
and battery bank. You also gain the benefit of having a
superior quality of light (a spectrum similar to davlight).

designed to run ot an

ter

NOTE: Halogen bulbs are o -~
optimum temperature, They a degree
t:l:ra.ncr:, but their expected li_ﬁqnn‘h shmnfd by
operating them or ively high . low |
voliages. Please make sure that your banteries are ma
charged condition and that your winng s.uhquml (see.
WIRING YOUR OWN HOME and WIRE section). ||

Fluorescent nghts___

o h fluorescent ligh ! p
E"‘“.gtumn from 3 large central iverter. The
fluorescent :



| What

= NISTORE

By providing a special dedicated inver
nsbe il 18 pessible to denign this inverte
OPLITMIT JTPCTags. vl g
best hight. It is meercstiny
InCreasss as froquenc)y Ioreases

power comsumption The standand
Austalin operates at 50 hertz
wherens the dedicated sny
wsually are made to oper

Light Bulbs, Tubes & Fitlings

¥
g
CE
g

wncorporated o 1t W
tubes display. & more ¢
eolour rendition ) T
a1} shape miher than

There is anather reason for
from its own Little dedicat
barger inverier. The
designed w0 produce
therz} At thus

wiich is 100

Iavve an umit
mvenersdedicaie
an AL wave
which 15 1o
the nervou

11T

bijehis are now prosvig
O probie:
fluoresc
trberter

NOTE: Please
charged condition ar
WIRING YOUR
before  apemnn

myvesters. A low .
and may also cons
Tube. 1 the light does ¢
POORCCHON:  reveraed
provecied ug REVERSE
need 10 3o 1 reverse 1),

Fluarescent lighys, g drom b

g Nuctuation i
froen the invenes ang

Lights and In, erters

ligh:

compared 1o ehestromic |y
petmpect fhaneo's ) are

allagts W 1
4 WL
and are usuplly

Leommonly s,
Hquiie weight,

Lighting Hix

ENERGY SAVING

If handled, clean with Alcohol.

s, Tubes & Fittings

Light _Billl.‘l

t:

|Wha

Comparison between Compact Fluoro
and 240V Incandascent

IMPORTANT

Never handle Quartz Halogen

Bulb with bare hands.

ENERGY




Light Fittings

/

I:I?_hl_._a_l:l!b!. Tubes & Fittings

12V & 24V Compact Fluoros
E17 Edisan Scraw

Light Bulbs and Tubes

E

Fluorescent Lights
intluding tube, without difiuser
8 Wan 12 Vol - Cat#f LY F-OUR
1% Watt 12 Valt - Cal# LYF-OLY
18 Wit 24 Vol - Car ¥ LYF-064

Bayonel Caj

Diffuser for 18 Wan - Cal.# LYF-L.

i - Scopa. i

18 Want Moo tube

Standard Edison Screw

DC Incandescent Lamps ok Economy Edison Screw Lampholders

P ©
N

] What: Light Bulbs, Tubes & Fittings

Cold Cathode Light | Yy

Halogen Bulbs
n W Cmw LI
10w

-

Standard Edison Screw Lampholders

V- Adjustable Spot Light N\, / C\

o NIRRT U

J

Jar Light

ENERGY

Re
LAT 00

o L e
Outdoor Floo § [
' _ utdoor Flood Light - F 5 Ceramic Halogen
Night Light ? : Lampholder |
I

Fils into |._...|,,,‘.,,_____:,___TI > hal ; (e h . .: f
T g - 5/ﬂ

12V magha light uses

ENERGY - NIRTUR

Lol ® LED-OGS E==r . i
v i , !

B4V wight light uses oy 0.01 11 : % LiT-03] \ : /
Cat# LED-(Mx . ! Al ] N i C14¢ Pulie é

¢ ® LYF-0I4




Rainbow Sundaya Solar Lantern Kits

solar Panel 14Wp

Micro & Mini Lighting Kits

|what:

I

baltery pomtiive

Connecting Amp Meter

wwen NIST ORE

Connecting a 50 or 100 Amp Me

ter

S Con

TCon

Kit Models
|Cat# [ Modsl

P, Stered el e - =|
A for 4% hours per day throughout PNG snd 5 hours




oo

Plugs, Power Point:
Rainbow Sundaya DC POWER-POINTS S NG Sodits

Moale Mini Solar Kit e Sy S S e

Sockel

Thi Mini Kit ts madeap of the following components F”'“‘ Sfeno] :I"_"':"'i"' Light

1. PVS200 Solar Panel d

Y Cut ¥ SLK-200-P0
The kil s 8 convenient package complete Witk il
installstion material 1o muall the pamie] i ot
yool including 1he seal o pre leaks

Withan msolstion of 4-5k W v Hhas et
camihinntion with one of Su %
Systetns provides 200Whiday, suthiaent lor
s o 6W fight, o 54 hours 147 Sunday
etilour TV, urany other 12V 2 neH .
Solor Panel v mted at S0W ands L

by Lieneral Flestric

2. 54.660 Power Pack

Micro & Min Lj

| What:

\Whﬂl:l"lugu. Power Pointa &

The 84660 4 o pluy am!
sealed fead aond som
capmotty with 5 sl

bsed wrman enery

wolt hae o clear L
battery atare of charg

oot moide. The omil &
alerns o warn the user when
#0 farced discomnect

Hems m this set
® Hub| cabic assemhi
& Mountung brackstr ® e

3. 10L400 Standard Plus Lightkit

i

A r.-:!mplrlf st of lghts and —— E I Cigarette Lighter Plug .b\A' C ord-extension Socket
3 UHie9, 2 Lomi White, | Lum 1 .

3 Achighis, 1 Apalio Gl B . ‘ = / : ¢ SKT-008
wwiiches The wide seles

up several eoomis, a1 "/
allowang you to only set e amouns of i : <

WJRT(

You tequie for a spes

snatall ewer bightn in vow

over the kitchen tble. (ine
S andd then the second by i i -
povwet by oty lghtng of ml- Wi YR Fedier ) : Y P“l."”“—d ¥l

DC Line Jacks

Sundaya DC; Cwl_inc .
: ] Syste
Thet Sundayi DTS cabiing syaiem atiows v i ' e i

atks thaes connestions yourset witho :

o mwiiches 1o il | = L I . Sundava DC Powerboards
e " izl 3 ; Sundaya DO plugs 7
lasting petformanes in hurmid ropical cim . ; 1 ‘et connections are mads (o nst n o i \ 4

N=A

ENERGY

v socket with | S cable snd D™ phig
g SUN-ACD3
= ; 4 ~T"
SUIN-AC 105 s way "D socket with Jm ZSmum cabie and =T
’ Cat® SUN-ACTH




SHURflo Ext Y :
FYPICAL r\;:m_l_c_mm;eme' Variable Speed Constant Pressure Pump

Pumps

i water tank below the fey el
k iz above
uniler

Many people have a r
plumbing in the house. Even if thie tan
it may ot be high encugh 10 supply w
pressure for houschold requiremenis You rmuy a
16 have an on demand walering system [0f drinking
troughs for animals or for mgation

PUMP

g

lso nedd

IMCTERS

There are four ways W supply water under S
pressure

1, Solar array {ane or more photovoltae par
direct 10 low voltage pump to fill 2 |
way there are no switches or b
an optimizer (Maximizer
The putnp anly works when th
flling on the solar array 1o pre

| What

IMPORTANT:
1. You need to ensur

[Tl

Punip connected to the bailery
gwilch. If you already have
chargmg system 10 hook in
alternative. If your water
evel in the tan

! ey ot e

Aotia e wil ity Sagmedieg o speime Corfguration

outle

you dan't

need is an open pipe with a

Shower = 15 litres p NMENSIONS b 1S LIMITED WARRANTY
Fill Bath = 130 . dad imei
Flush Toilet

Pumps

Shurflo Economy Pump

Gallons

o NIIRST O RE
3

Litres
per :
e Minute A - : : I I
5 1 2 [ : |
& 21 a0 . | -~
0 45 1...' | | |
15 B8 ks - i

By
z2

883sLeLe

‘-5I;-\f—‘h! RAGM- Santoprensg
i case temperahure reaches 138°C

VALVES- Santop

S- Polypr

NETWEIGHT: 2.9Kg OUTY CYCLE: Confinuous und

FASTENERS- Stal

-
"
1
-
¥
i

P Pone ol s

B B e i



Pumps |

ENERGY ~ NIRTURE

Water Pressure Systems

for homes, boats an

d recreational vehicles

==

L
Pump & sccumulntor wnk
with prossure switch
f=/ Attached 1o the pump

E ﬂ Batiery

Optional configuration
with pressure awitch in line

e e 0w

Solar Pumps

Maximum Power Ufilised

Pumps

IWhal:

Solar Bore Pumps
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Sywhem & BIO0TS | B7002S | BT0034 | BIO044 | ¢
Bo1M | SDR 7 5

el
Tetat Duinary Fmad [1KOBOH| TRRCED

3 60 40
" sy I7E0
1 2e0 2820
0 280
5 2100

Performance Oat)
Based on 8 Peak 5

Mols: The mumber v SperecTye of the enid of e Systert #
In most areas the output will be about 20

*The World's Most Economical Solar Pump”
A Revolution in Solar Pumping

Wi eall it “Mini™ though it gives water for,. 150
200 camels, 630 pigs, 1,000 she
That's what you can do with 6,000 |
day. Far gway from the utility gnd. PS200 M
wuter for your Tive stock, mmgati
than any other pump of compar sire
Thasks 1o its superior sl r ¢ technolog
PS200 Mind i higher than that of any other
murket Compare yoursel! The Mini Work)
iitres 15 m high with a 150 Wp ar
Mini transports 2200 ltres of water fr
(*Figures based on 5.5 Peak &
44 high temp. & dint ws we
Youanly wam io install 80 Wp! PS200
iover LI00 frres over 20 m verneal lifi
¥ pipeline!
Our hedical rotor pump 15 &
pump. N j conandy of o
simple 25 & comyentions! AL me
brushes!

i your

L from =5 deep a0 50 mi 1
Maximssn 10 m per day |

Nin chimminites the costs of fiicl, defiver
and pollution

B many cases it I LESS COSTLY than a comver
and genermior instullation

Vs
or sk direct « Tery %
DIRECTREPLACEMENT fursn

-ME LARDIAPHRAGMP X
Mimi can replace lew 1etiable dhaphicagm pumps l. }I b

PR, and W Incresse the water production, oo ln
T canes, _\"l:l.l'l:iﬂ use the eaisting solar array. Refer to the
. .Wﬁme e 80d compane the solur (minimum PV wattsy
TequiEment with ihe ERing equipment
ﬁa EFFICIENCY = LOWER Cost
Maore i
F?{."Pym::: ;:;r-nl than other solar pumps and

CE-FREE

¢ 1 solir pumping by using

W‘ ERVITy ) ptimp and o brushiess, w.ul;:
duphragms, no Neowdedd-mator

Lorentz PS200 Mini _

Mini INCLUDES:

e

SURFACE WATER APPLICATIONS

DRY RUN PROTECTION

SAND AND
Mini ha

Mini 1o ¢l
CONTROLLER DISPLAY

Lights indicate: system on, pump on, tank fiull, water source low
overload, und battery low

STORAGE REQUIREMENT

A starage tank (not included) should be sized to supply A
minimum of 5- 10 days’ water nate nd
upplication, Water storuge is
EnCIgy stotuge in batieries

pply, depending on ¢
generally mare economical than

Lorentz PS200 onthued

BATTERY SYSTEMS

LOW E DI

DROP PIPE

NEED MORE WATER or GREATER LIF

INSTALLATION
linst

the pump by the

Pecial product tr

WARRANTY
WO YEAR
Miitter

E LIMITS

PS
200 for 24V Batte

Total Lift
{m)

5

[ Y™

-~ 2 |
20 2 - |
o )

[ 30 Ty =

40 | | ; ._%
L_so HR-04 3 kg l
PS200 for 48V Battery I

3 Model Flow | Power | Cable Size

:meulc||rwaﬂsl[ {mm®)
| 11 I =5

=

&0 HRO4 | 72
PS200 for 24V Solar Direct @ 5 PSH
Total |Model |Peak Flow| PV (Watts}] |Cable
Lift(m) # {LUminute) | so | 120 | 150 Size
|Uday |Uday | Uiday
)
5850
03300
4800
200
4550
8 3050
HR-07| 12 7 4300
25 |HR-04 ] 1850 | 2250 | 2850
5

1

ENERGY = NNATUR

12

5
30 |HR-04 5 1350 | 2000|2550 4
40 HR-04 3 A 1500121 E:_ai
Note: For roughly double the daily flow and up o
consider 48V Solar Direct Contact Rainbow

&
i
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Pumpss

Lorentz PS600 & PS1200 .
“| orentz: The World's Most Economical Solar Pump

RELIABLE AND HNNTEN.ANCE -FREE SROP PIPE
PSHND slimmmates the weo
trelics! potar (pROETSSS
i hraahies and wat
N faflure-prome draphra i fiomndes L
chectomics in the well

o Lifi from us dec .

® Mo Vm pe W

® Eliminates

: PUMP C F

- n

&  High vewra "

®  Fits 4" = o

* Wil

p‘-nlh 4Ry 4

S 120K & ariks

®  Omly ooe e ¥ suslar
DEEF WELL APFLICATIONS 3
The purmp can be 3 Lhe=p
degh does b
aml th puatng of U or

SURFACE WA?EF! A‘-‘FIU ATIONS
Thie pasn
I By posrtion

ORY RUN PRDTEC?IOH
A ow wator probe tums B
Rt i st
EPM limi
5P i help =

SAND AND SILT !‘DLEF‘ANCE

M sCour i e
crmoentration of sobl

hieckage m the §
tatek. Dunot use the

CONTROLLER
MPFT, well prohe and 1
Indizate. eysiem on

pompce bovw  owerhomdd
podanty, overhoag snd Wigch Yoy

BATTERY SYSTEMS

LOW-VORLTAGE DISCONSECT I —
eoverdncharge. This feanne |
Discomnest - Recommes 444 SN
Dincounect + Reconneer REV - 104 {in pe

STORAGE REQUIREMENT

A wotuge ok (n anciuded) b Wi Be mizod ¢

s of S 10 dove water ayp el \IN.‘AMIIM?JT\'

Apphstion. Water somuge is penerally sy — WU VEAR sunufactimer's warmar

sl wiorrkmarrhip

gy Sowmgs i hationios

P_SBFJOBzﬁy_FGw_Chart for sol

TEMPERATURE LIMITS
i v I {

: ar direct o
Calculated on 6 kwh e day perated pumps

F‘I.ll'lll.}_l

Pump Cutper i /U metes

Fumg Outpue 1 B0 mewm
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0 Daily Flow Ch solar direct operated pumps
Flow Chart for solar direc -
i e DaII)C!aicu!aled on 6 kWh/im“/day

Huw t schect the right pamp nl.l !
Find the LEFT you =y o < att
Fioud the DAILY VOULWIE &7

Surther it (he ool

| an Purs T

| o 5
l e Purp Typ

Pump Output 1o 20 metres

Wian :
™
oy
0
SN S

Pump Outpat to 30 metres
Wat :

EUMp Typs

(4] sout 1 ‘160

Pu 1.|; Output to 180 matres

| N - -
3 Pump Output te 200 maties
T il Pump Type m'/day

P Output to 50 metres | —rt_ Pump Type doy
—EUmDTvoe miidey | L——

HROa i

MRA.GT »

a o I Watl — g

HR-20 l.‘.a — Wat —~ y —

s n | ot -

Glockemann

Water Powered Pump
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Rainbow Fountain Kit

Cal ¥ PMP-001

: Regulators and Control Boards
s PLASMATRONICS PL Series Ba

Boards

Quality Kit:

incorporates all high qualin companenis: 7
® 22W Photowatt solar module

10 year warraity on modui

solnr module design life exceeds

28 years <

pamp maximiser ensures optimum
pamping efficiency

brushiess pump motor with magnetic
drive

2 year warranty on pump )
puinp design Tife of 1 5,000 hours (3 10 §
6 yearsat 7 hours'day )
pump delivers 13 liresmimue

| metre head or 5 lires/minute at
1.5 metre head in full sun
® consumes |3 amps at |2 volt=

Note: This pump is not a submersible pump, nor is it self
priming.

Connecting the pump:

The blue wire from the pump connects to M+ on the
aptimiser and the black wire from ump connects o M
—em ihe optimiser. The 5+ onthe optimiser connects 1o the
positive output on the solar module and S
Optimiter connects 10 the negative output of 1}
module.

o i

The kit does not include:
® | bétw

PL20 — 12V, 24V, 48V, 20A Churge, 20 Load
PLAD — 12V, 24V, 48V, 40A Charge, 7A Lood
PL60 — 12V, 24V, 48Y. 6DA Charge, 30A Load

Advantages of PL Series Re

Versatility — On I ik

Upgradeable -1 wil , 24V and 48

Timing Function an be used 1c electnic
Tme itch

Battery Gauge - Batte .

Generntor Conirol — ( ator on and off
ace v to battery voltage, estimated state of charge
and

Low Battery Voltage Load Disconnect — Can be used to
help prevent exces: discharge of battery bank

Computer Interface Option - Can communicate with a
computer or modem via an -~p'.|sm.|i serial interince
adaptor

Inverter Metering — Optional external load shunt can be
added 1o measure inverter power dmw

ttery Charge Controllers

The PL. Senes Regulators control

the charging of haneries
from photovak reg

wlar pancls. These regulators are
gred 10 protect the banery bank from
ng but will alxo cither protect or warn sgains

over discharge depending on how the regulator s installed.

1) ) T .y ¥ k

The PL controller can be used with other ENETEY SOUTCES
such as wind, micro-hyd id fuel driven generators by
on method. The PL can
methods includmg low
juency pulse widih

on. The PL regulator

s, sprinklers, back-up

n and off. The PL can
Joad on (eg a pump)
ack-up generator when
enerator on between
1ghits or sprinklers on and

||

Features:
o  Manually select 12V, 24V or48V system volmge
o Short nﬁ.‘uu and reverse flow protection withiorut fisses

or blocking diodes

Reverse battery polanty protection

External temperature Sensor can be attached.

Full rate current at S3°C - tropics & outback friendly
Terminals acoe;
Input sens for transmissIon Ios§ cm-rr.-c:l::n o
System performance data kept for last 32 days %
lost if the power i disconmected.

Regulators & Control

|What

ENERGY ~ NRTURE

Ji1o3




i Plasmatronics Regulator Interfaces
PLS PLI

<! ghunt Adapter for PL Regulators RS232 Computer Interface
The Plasmatonics FL regulators are able to log all
_ for PL Regulators

S__;uhdaya ﬁ:pp_lug Charge Controllers

incoming and oulgoing cuTrenls 10 andd from your battery
pank. I you bave large DC loads or imverters you will ow 1l
2 PLS shunt interface and an external shunt in orde

) devt

Regulators & Control Boards

g segulstorto moniwr them. The shimt intcrinee and sh
also recommended i you sometimes charge vour
.'g wath & gencrator nics
£/ Loads & Battery Gauge ot oo T
g The PLS 15 & shunt adapter that interfac cription =
montor ov 1 15 ar I E
=

regulator so that the regulator can
goung in ‘and out of the battery bank and
complete picture of your power system includ
hours drawm ot of the hattery bank each day
of charpe of the hattery bank. Y
ealculations-to figure out how much pov
and how full yoor battenies are - vou jus ¢
Topulatae

Without the PLS the PL20 can onty
DC Joaed fromm the Jowd sermimal and
oty <ty omitor T amps and 3
means that if vou have DO loug
e than this on the DC side you ¢
the lnsd terminial and the regu

mOitos

them umiless they s me ’
sonnected 10 the shunt inter :
Thie shants ste availahle in 10 . \
v 100 amp and 200 i |
on how large 8 boad vou have 3 e -
o shunts w0 one shunt 1 g = =
merfaces euch monitoning separa M . .

tmic shunl dedicated o on mvener
montloning another incominz sour
- = £ s abo "
chaper ;;J:‘ :d' by a pencrutor r is distinctly different fo-a battery
nhoa ver L ompany for more

For hattery cb he Maximizer will increase the
m operating necy by up o
solar panels. This is achieved by

power del

Maximise Solar Efficiency and Reduce Cable Cost 15
when a Long Cable Run cannot be avoided adjusting the output voltage from the pancls 10 A
1 ! ¢ to continue charging at an oplimum

ul b

constant volta
3 there is a sufficient solar panel

feg sufficient sunshine} As
red with a Maximizer,
climinating the diode

available
diodes are not requ
) is further improved by

overall wat

ting cable can

The Maximizer <an
loss (voltage drop).

wce the cosl of conneciing cable
rv charging Maximizers can be used 1o

+ of hattery voltages and feature

adiustable  float-charge

anti-sulphaton
fr e

ind battery bank. By pla
righer vol

All batte:
charge a wide Tang
: fillly controlled user
i e WilkE rc\:l.ll.llmn. '.l\'.!n-t:qu‘.l!:'».mutl
harge level float voltage 1o cl?ﬂlmﬂg profile, comb §-with
lcm;:cr.uurc floal voltage level compensation. With
the use of a Maximizer a solar battery regulator will

ot be required which is 3 further saving in sysiem

1 series 1o obtain a
percentage voltage drop ov
Jen adjust the volt
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dutce you

sty hank to the ¢
t has been preset
The Maximizer is in effect an electronic gear-box,
matching the varving output of the solar array to suil
the DC electrical pump or the battery bank

cost




-_‘Q
Cat. # REG-LOD  (shown wilh F°
The Rainbow Distribution Box 1

requiremenis
and appropriately sz
space inside of the |

upgrade

cuters ar

iRegulator*CDmroiler Extra

| The Destribution Box has 5 P
panel o mount either the | :
Comtroller (shown 1 ill
chatge cantroller needs u
spamtely to complete the tull
renewahie (salar, wind andior m
dramihution centre. Hecause the new
eontmollers mcorpormte @ displuy meter
need W moorporate meters nto the distriby

o NM-URE

LB m o e b

Thenow range of charge comrollers offer a charpe;
anpat of 12, 20, 30 or 40 amps and all omporate -|
LCD display t show battery voltage, charge curren

tl- Cross Secti

Ampa
ul Aren

iy o

I'[8 Rainbow DC Distribution Box
g Fvat}u; '
|3 '
g I
E ]
E f’l:nutn-n
= i

DC Cables

Current (Amps)

as hatle e .
l m“:l;;&ru Ty stale of charge or sccumuluted ump T —
ypages | 04and 105 formore informuation Bt

|
m:ﬂl that = system producing AC as well as . st
Ao will mequire @ separate 240V circuit and A e
{ 13 6imm n
Sisiti ) nmips
iamn 1 10 amps
AYmim 150 amps

Power Supply

quatn Aren

What

l)wwl Generators

i w back-up

w, a5 the

e to handle such

An inver ;

hours per day of W hile the
s ystralian made mveren
5 from 0.2 23 KVA

cnerator is 100 240 volt §

< switched ofl

we diesel generto

o
g ¢ con 4 10 the battery hank provides Ld
Z
W

J“h: i many Sl

o0 your Specifications

spem I MEet VR

ses o dummy  are avadl

s or equipment ¥
This load increases

Designed 1

Our staff can desigm such & )

power) o protec

fuel consumption for little o ||.\!n|\ fitto the consumer g e sstem we would by
L} 0 cause fuel L

Both rsizing and under-utilisation anse T end a generatar fun T dicsel or LP gas.

wastnpe
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wne other reasin

Youmay live ina bush sening or have st

for meeding 1 dispose of sowerage. prey-waler and other
00| aaste saestals rather than faving it done foryou by same
98 | busrempiceney. Althouh yoa niay find it generlly offensive,

much of our waste matter should be considered a valua
sesoirce. Animal wastes are usoally feft put in the open 1o
decompose, creating nuisance and health hazards, or
washed mmto water courses 10 pollute them. I reated
properhy . oTganic sewWerEe bated fertiliser can help 10
estore o improve the fertility of the soil withour any
harmfisl side-effects.
= + | Liine and gres-water from baths. sinks crc ma

88 | to gardens and orchards. Care mus! be taken 1
s the grey-vwmser is not contaminated with 10

or non biodegradubie devergents erc. Urine st
applied 1o the garden in a very dilited form.
may damage or kil the ation so which it 1
adilated form it cun provide many very va
0 the yegetation

Faeces must be decomposed before being o
orchande Human fseces may con
(diseme caucing organisms) some
active for many vears fn 2 compost
vegetable scrps and grass clipp
beramedtoover 53°C which is suf

Sewerage an

be ponsK

presence of

mo

d Grey-water

There are two

S;:lft'l_\ Considerations

n m with ¢

* SAMC as |
n air must be
ar by

letting the v
fi E cY I_'.'.II LI.'!\"
after -§ e

the digester or storage tank has been

opened fo the atmosphere

A methane digester produces g similar in
3 3 :
Composition to wown gas and can be used 10

Tun a range of gas appliances

f.urrjl_net information can be obtained bY
56 L y y
ending $1010 the Rainbow Power Company

—

A l R.(:.).B IC FERMENTATION

To make matters

| warse, where septic tanks are used m
1 the catcl ,

and

fiks can (and
1 septic tanks
dreds of metres

tris problem s

Composting Loo's

ention)

ronmentatly “soff
. hobday houses, sk

homoughly decomposed

quite safe todo,

as handling soil
hen buried in a shallow trench for
thogens could still be
ns ova (roundworm

which is removed from such a ComposTing
smell, and has the texture of leaf mould

totlet does not

Environmentally Friendly

{possibly including those causing Hepatitis A, typhoid, TB,
fiacoiry and poligvinis) Wi BN nutrients, and the  pompocting Toilets HELP the Environment & Local
Pathogens multiply very rapidly Economics by:-

i ing M OUF WATTWIVE and ground-
The most common manifestation of fallure of the septic @ Reducing poliution of < : L
tanks is that the absorption trenches are clogged. In areas wafers: _
i, . & Reducing nsks of mntechon.

Where 5 ! s COmma a frequent sight to se¢

the eff i |11|: RS s % I:m -“- e nin l fown :'1\ er the o Reducing water consumphos,
fuen 1 sep! unks running de £

Shaolyc gt F ® Reducing waste handling costs

Surface
urface of gardens

Sewarage & Gmywllﬂd

[What
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“Turn & disposal problem into 1 aluable resouree

| The Nasure Loy not only saves water and avoids disposal

bt it actually turns 3 waste prodiset o 4

wahisble resource. The waste product is nimed mio 8 nch

o8 | egamc hurmus that can be used 10 restore ar IMprove the
fermlity of the soal withoul 0y harmful side-cffects

Cummpeared 10 serchic sewerge reatment 1t also saves you
om power fequitemicnts a8 no sludge pumps or stming
mechanigns ar: required. Genenally all that is required 1o
be powered s a very sl and encrgy cfficient air
wrculating fun

Sullage Disposal
If & composting toilet s mstalled for a residence, the
followng advice ts given for treating sullage:-

® 3 grease irap 1o take out some of the fits and oils from
the kitchen sink;

® & small septic tank to provide pre-treatment fo the
witie water - this tank should only require destud
CFECY IWEnLY VEArs OF S0, Since o
been diveried 1o the composting 1ol
® o help with uplake of nutnents ar
advisabie 1w plant vegetable: |
near the sbhsorption trenches. Care m
however, not to have plants with
systems which could cle

| What:

the sali

waier, it S

Greywater Treatment

Can kacteria Tegrow af
Creates casc

das 2
Bequives chemicaip:
=aintenance o
Can be lefr uuauer,;ﬁqgi

sats interval
als
I8 mechanical #3 ey
3

Disposal Systems

il T — w
THeakth Apocts of Ehsnu::{‘

.
“‘m‘ "
: Ty survive i oa ECHTIpOSTing toiler

trrigution of effluent. Effectiven,
ullage Munugement' Faccham'F

exs of chlorination of pathogens taken
ley/Garelick/Mara - World Bank. Wa

ing Toilet Options
1 s 1o ¢l

®
®
L
L
]

100 mm Vent Pipe

in Housing
fure Trap

ic Tollet Seal
Flexibie Alr Hose

Composting Chambed

Liquid Drain Howe

1L L00 Composting Toilets

Nature Loo Compost

OAoUS At diawn Otwn

Nature Loo Classic and Ensuite

ugh tha

| | {4 Vert Cag wan maect
| screen & ran hood
L2

~ V/ooden Todet Seal
Caramc Pedestal
— 100 rm Verd Pipe

= Wasts Chite

Nature Loo Compact

The Compact is a mini
mosl common i
sites and temporary ac
cOmpostng

floor as the €

the toilet room

with everything requ

for reasons of 7
absorption trench 1

from vour garden or hardware shop.

Spare Bin: Cal

are Bin: Cat# TLT-020-P01

mum cost fow volume toilet. Its
1is for weekenders, outdoor work
¥ i modation. Unlike conventional
1s, it does nol require space beneath the
Pedestal and chamber sit directly on
por. The Compact comes alimost complete

The only items that are Jeft out.
t cost, are the external vent pipe and
aterials, which can be bought locally

% TLT-030-P01

¢ Bin: Cat.# TLT-010-PM

Cat.# TLT-030

Customised variations from standard models
pedestals seats and collecting

A choice of

chute extensions are

availabie

Sewerage and Grey

.‘_‘:'\

NRTL
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rmon NIRSTORE

Light smiking cenain substanc
maverial 1 sl 2lec
wlectrons right out of wioms
stibstances causcs the maten
comhination af these Two suhsian
af to cause glectrons 1o flow 1

mears sundight converted nto
felectricity)

Photovoltaic devices, or solar cell
wark in sunlight. They rmke
noise o pollution. They prod
combustiom. A solar cell i+ a solid
there are no mowing
electrons) <0 nothing wears

oul

The fuel i “photons™, These

earth at & prodigious e

The Solar Pancls of wday
energy by using silicon cry

different elements inta an otherwi
“doping”. By having two thin [sve
bonded agamst one anoth
induced when exposed ti

Electricity from Light: How?
% Causes 1he sir

wrons. Iris as if light some
Light strikimg ©

al tivaccept electrons. 1 18
ree that can be made usc
weough a conductor

This is the so called photo-gleginic effect. Ph

a fow of

ie device

parts (excep!

n e tho
of suniight™ that carry o phenomenal i

impurity added. Thix process of adding

Solar Panels

Energy ('(llHt‘llf.trll'..:";llllli;_{hi

fisce of the

how Kigks

for pho 5 and

System Desigr

. ™
| IJ____
we |

‘J_Brl: | Battory ] I,_
lr’l Stors \rd‘-' Inverter
IR

Solar Panals

Solar Power as an Energy Source

“W_SIDE CHANNEL

5|
FOOTANGLE |3

TILT ANGLE

—

TURE
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ian Sol

Tanl Avaragu FeTOiTRANGE

ar Radia[ti_%ﬁ_i%r?i

Oct=h 28

™ Penk Sun He | Day Tk
T L LY.
Mg TaE w503 15°-60"
Oetrb M Mmpea 38 | 157-60°
75 a7 30 Decesns | 15°-50
25¢ SopeBAl Juma i | 15°-60"
25 ST 01 JemEed | 15760
OoeTE  JursBTL | 1560

WFSE
T51'05E

THNTE
121°30E
1H'0TE
JUSES  AIEKE
SPAES  \STBUE
S3eFS . WTMOE
AIEE WISE
SUSTS VITUAE
MUNE  OOE
NS T
AS  WLTE
EPASE  NatNTE

TWE  erurE
s neuse
®oes  ureeE

MW e
NS WurWE

Jansd 22

25
30"
g
30
30"

e | 300 Mered
ant s
3o’
30
X
35

&3

| These figures are derived from the Auser
Rustiaition Hamdbook. April 1995 (Energy Res
Develapment Corporation), The above solur
figares (Peak Sun Hours per day) do not 1ak
wecoumt gystern lowses such Bs transmission cable
bty and imverter losses. Nor do they account for any
shading from hills, trees ctc or from dust or din

.

-

i1

i

Number of Solar Panels = Daily : AmpHours (of loads)
% 21.8 < Penk Rating of Solar Panel (Watts) + Peak
Sun Hours per day (from above Table)

Battery Size = Daily AmpHours x 13
I'he sbove calculations ©

re cable,

L€ Inlo account oy

battery and inverter los

I Polycrystalline 2 Monoerysalline
3 Amorphous

n Hours / Day)

lar Radi

20

ude and
udless days

olar Energy Variations

mWh.cm™ + 100 = Peak Sun Hours / Day

kWh / m* | day

= Peak Sun Hours / Day

Winter

Solar Radiation (KW /m"

JR——

xd

-

Solar Panals
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Lathude w | 15

Is Tracking Cost Effective?
depends on

ing ks really worth the expense

& number of factors
L 'The cost of the Tracker.
2 The extra energy B

nol

mad by wucking. I is
ltsli may put out rwice as
circumstances 11 15 the
ss times hours) over the

enough to say that the panc
tmuch power under given
accurmulited amp-hours (amy )
course af the day thit delermines your daily gain
The gain 8 nol consistent throughout the year, The

greaiest gan is usually in summer whe the bours
and the

herween sunrise and sunscl are the longes
Sun swecps its greaiest ar across the sky (refer 10
diagrams page 1131

1 Summer aiso

T s potential for an fncreased gain
enincides with & wet season of Consist
westher then the actusl gain may be very 1

nothing at all. In fact, if wou check o t
figures on the tables (1 & 2) you will fir
hotizoatal (st mounting) pancls would fr
exhibit better performance patterns tha
o fixed frames tilted to the north T
oo mildly overcast days the sunlight 1
the best results on such day
golar panels are facing simight up a
maximum benefit of the diffused |
ssempting to pick up the direct

The gain is also dependent on latitude. A
latitudes the sun's arc across the sky
also increased but in winter i1 is
following table shows the daylight hours |
sunnse and sunset)

ntly overcast

are of

20 |25 | 20 |35 | 40 | as

Sumoe 1271|1302 |13 3¢ |1aT0 va e

I“ 105411124 |10 92 [10.50 10 24

5. Solar encrgy usually has its greatest stic

1,

maddie of the day and olien the preatest cloud cover s
Imthe momings and evenings. The energy from the sun
has 1o penetmte through the greatest depth of

stmonphere ot the horizon

Yut_ mmediate environment and vour peographic
m may play a major role in the hours nli'dm:u
-lh.ﬁa (withaut shading) thar vour panels may
?‘t Nﬁl'by mountais, hills, trees, tall bmldmg_:.s
w comsidershly reduce the number of bours of
e 'm‘ that your panels receive. Shadow
:um tend 10 bave their greatess effect on
- el site when the sun ix lowest in the sky. Even
'wﬂn"m of shading reduces pasel output

compare
the colt

Solar anay on roof of Rainbow Power Company

l_ se of Reflectors *

informatic

Rainbow Power Company

The adverse effects of heat

ct, wi

Contrary to what you m
101, 1
anels at a

it is reduced. It is

panels becor

isable 10

S

.\\ hat to expect from a Solar Panel

r svslem

i from the

shotovoliaic solar
theretore

1 distance from hot tin roots

g Panels

cell

Self Regulatin

7 15 Overcast

over-nide the
bank 3 boost

NOTE: NiCad bateries have on OCV of 125V per
cell. Ten cells make upa = volt hattery. The voltage of
a NiCad battery nses higher when approaching 100%
charge than a lead-acid battery. For this reason 11 5
recommended 10 use & 36 cell solar panel and nﬂ a
panel with ess cells. Evena 33 cell ."a‘hrp;u:ih:hhu
like a self rege 12v Nicad battery
bank

lating pancl with 2




Solar Panels

| What:

Wiring up the Solar Array

optimum size :
minimising the voltage drop in the
and financial constraints on the other

How imuch voltage drop is allowable in
circumstances depends very much on IIIF difference ir
voltage between the hattery volage at full ch I
the open circull voltage of the solar panels
Nicad batteries will charge up to a higher volt
it less voltmge difference between the pan
batieries. To compensate for this, it is recomn
use the next larger size of cable than is presented in 1l
tables below

The following mbles are a guide. Although vou
i larger cable it is recommended not to
lesser size. All the figures are based on the
solar panels. The wire sizes (in the hody
are a measure of conductor cross sectional are:
given in square millimetres (mm?)

12 Volt Battery Bank

Cable size (mm?)

You will find throughout "Energy from Mature” and
particularly in the wire sect
book, that o lot of emphasis is placed
sufficiently large wire to carry the current. L hoosin,
Size cable §s often a compromise between
cable on the one hand

jon near the buck of the
on u ]!

different
1

1

Cabie Solar Pan
meews| 5 | 10| 15 | 2
ENPIENEE]
0 j458 78

15 |45 3B

0 |78 1386

2 178 257

30 |138 257

40 138 257

50 257 322
751257 402

00 | 222

24 Volt Battery Bank

Cable size (mm?)

5 |10 |

15

olar Panal Current (Amps)
120 |

SeEEa

o

184 184 29 455

184 459
29 4355

458 748
459 789

459 138
138
78 257
138 257
257 322

78

458
78
138
138
257
257
257
492
482

18

1386
136
257
257
257
322
452

m* Cable route length me
3 e lengih is the point point distance
oadator
hhm.lalluimnm

positive

lengeh)

VP tramemission fiss

L

BB td MBI
@ R
A R =g -

asured in metres,

and

negative condicton fie hulf The fustal

Self Discharge

All Solar Panels have a ce

Wpass diod
$ of cells (facir

blocking

! IPPOSiE g
diode) 10 shunt the current around any high resistance
)
(BP monocrystalline modules have 4 stri of 9 cells}
A bypuss diode allows the current to flow in the same

direction as it normally does to produce a ch 1o the
battery barik. Because the By pa s Diode would normally
Present more resistance the electric current than the
solar cells in direct sunshine, the current will flow
through the cells and in the process increase the voltage.
Ifthere s a current flow when some cells are shaded, the
cells develop a greater electrical resistance than that of
the Bypass Diode and consequently the current flows
through it as the course of least resistance.

Uni-Solar modules
ted onto stai

solar

made of amorphous silicon
s steel sheet. Unbike cryaalline
les have o bypass diode
each cell, allowing modul
er in partial shading

ons (mmj Weight

W D Ka

Modules

[F28r i 23 09

S0 30

50 39

52 6

52 54

52 7.8

52 a6

2 1159

990 36 16
930 36 18.5

Canon Unisolar Amorphous Modules

741 48 11.8

Solar Panels l
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1 Theatre

Rmnbow

e )‘ﬂ'.' Power
Caravan PR AR Dne Wa WAL e
R (“onu)an ne Way Wiring
[\ Switched
sitive Positive 1
Load

92 33

€ Ty
tive oo  Switched
Positive L

Load_

Two UUa)rUV|rn1g_

—& O\ Switched
T Positive

Positive

Negative

. Switched

mechamsm showt §

« switch and the 1. <, 3 8

Switches

L ordline (in-linc) swilc h

Load |

S ——,
;:'__ﬁ Positive]

Load| |

Sundaya Pull On swirch

Cal

Round surface mounting switch
Cats SWCIT

What:

l

Pull-cord switch

ENERGY ~ NRTURE

sundayas Broce Switch
g1 # SUN-ACI62
—

£ SIN-AL ol




lWhat Tools | Ti

Sﬂﬂering Iron 12 voli 6o wan

Rechargeable Tool

Resin Core Solder (1mm distneren)

Makita sl Ryobi, make u range of rechargeable wols a5 well as 12 volt char

Cid, ¥ TOR-010

Hand Powered Torch
Does 0ot use butteries buyg ope
reguliir pressing of o lever turms
current 1o power the Lght. 1t b sturdily bt with
device for the lever and an adjustable oy

The Rainbow Dolphin’

Recharyeable Toph

Torches & Lanterns

Hmessures 138 « 62 « 44 yuy snd wetghs 200 gm

Don't waste Your money and syuunder the earth's
Himlted und valuable resources o disposable butieries,

Cat ¥ TOR-00)

LED Head Torch

Torches & Lanterns I

|What:

BT o 1
Teshing & ra SOl ughaing syshem
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Wind Turbines

)
Planetary wind
Wil

Planetary Winds 3
stems, normally ¢
ormally called prevail
are Those Ereal moving air masses that lh‘r!llﬂr;l:
e a I-'- and show constamt  directional
..,‘|.,‘“ eristics, varying only with the movenent of high
pressure systems and with the seasons of the year

whole

In many loca
iny locations these are the dominant winds, and

good wind- aitcs
& Vind-pl iites are those that take maximum

advaniage of prevailing winds. Included among such <
Sites are exposed hill tops; shore lines facing the E
i wpen plain or plateau: the floor of g

rallel to the prevailing winds,
gently sloping hill

or the windward side ¢

Local Winds .

v contrast, are caused by lemperature
5 crested by local topographic conditions
example. will blow from the fand
i, simply because land
¢1 10 change than the great

Mountain and valley breezes are caused by the same
Jocal effects. On a warm sunny day winds may nse
| strongly off the flopr of a valley and up the slopes of
‘ adiacent hills. The best site fora wind-plant is one where

dominant planetary wind pattems are reinforced by local

I'he Power of Wind
i 4 h through one square melre i L
I i of 400 wans I it Site Evaluation _
: ted from the wind | order to know if a wind pawered sysem is either
ot exceed §9% of the power in the wind feasible of cost ¢ p\:ll[.l\t')f\.ur@t'd !-lh:!.\t"-wnrl'mﬂ-_-
and figures. Because of the sie preparation and work
W i[l(l \'fill"iati{llls that needs 1o go into a wind tower, Yoo ::ucdht:\:.n\c
v Hydro-electric power the  doneall ofyour home-work h:h'ru.\im ln‘:un:’hiim.t-lt:‘fi“
: . on a daily basis, attimes L nless vou have a particularly pood . 1 ey
. nd f ing the  recommended that either you have a hybrid system (ic
T wind and solar or wind and diesel) orno wind system at

winds

h Solar

s receIve some rec

nificant wind for ch

ay not be any

batters T AW anend .
and most installations all

o

Winds are notoriously variable,
i \dll srating em
must include an auxiliary generating system

ind site you

i i { fi 1 if vou have a good wind il ¥
recharge the hatteries in low wind periods. i order to find out i3 I .
Imto may need w0 spend a few hundred dollars on an

y [ ol e

anemometer 10 give you the d..!l.'ILJ.H you ?\.\I“ to s

winds that arc ‘( " this cost oF a feasibili study on whether
i I -oursell this ©ost © do

Lotipic i ‘::n the cost of the anemomeler IS worth it, then the

ev

¥ou
follwing information may be of use 103

pween emperatures

are the result of differences be .
the planet and the

atmosphere the turning motion of

phy of the earth's surface
¥ 3 In

1t to a discussion of wind-plants

ENERGY - NRTURE

may be divided

A e .l winds.
into two categories: the plangtary W inds and local




A Simple Evaluation Method

2| A wery simple method of measuring the strenjth of the
wind can be carned out as follows: You need 30 cm o
thin fishmg line (of similar), a table fenmis ball, &
protractos, and a spirit level. You fix the ball te the end
of the fishing line, and fix the other end of the fishing
Time to the centre of the protracior When the wind blows
ihe ball moves and the angle of the line changes. By
seading the angle on the profractor anil using the chart
below you can estimate the sirength of the wind. The
spinit level 15 used 10 make sure that the top edge of the

PrOFCTOT 15 horizontal,
Measuring the Wind

Level
Pmlraclor/

30cm
Fishing—
Line

—
Wind —»
T EERm—

Getting Results
Sampling the wind variations over a
weeks: will ot necessirii
vearly wind evele. Sino
twiddle their thumbs
then approximate |
{after talking to the
berween you eandth
that vou can obtnin wine
menth 18 hopefully
measurements over i

Does the avernge

Curve

I'he chart 15 called the velocity
|mﬂi.|r shape for all wind power locations, and g

od indication of ount 1d bloy

d indication of amount of time the wind blows at 2
particular wind speed

Hoving e "

“ml ":t" stablished the relationship between wind speeds

s 3 (4] LR - >
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SUMMARY

Z! The Basics of Stand-Alone Power |
Power input [rom Solar Panels and other power sot i
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| What

T order o comply with industry standards, the followimg
piidelines must be followed

Battery Rooms and Enclosures
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