DIY Guide to Building your own Generator
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Our goal for this project is to build a engine @rivbattery charger for the off-grid home. A offegHiome is
built around a battery bank, with a variety of waygharge them. We use a combination of solarlpane
wind turbines, and engine driven battery chardex focus of this project. The battery bank thel$ez
Inverter that provides “normal” 120vac house cutr&ee the List of Materials in Appendix 4.

You can calculate thelP required for a 100 Amp alternator as
follows. Assume 100 Amps at a full charge setpoirt4 Volts.

V A = Watts = 1440, whereV = Voltage; andA = Amps

There are 746Watts peiP and dividing 1440 by 746 yields 1.93.
Doubling this for alternator inefficiency and engiaging yields 4
HP. Now add 1HP for the belt. The final result isl3P. Remember
that this is BHP at theRPM chosen. Engine manufacturers
usually specifyHP at the very peak possible. Such a rating is not
a good indication of usabléP in a reliable setting. Derate engine
specifications accordingly.

We started with a 6.5 hp horizontal shaft enging @a60amp “P*“ type alternator (GM 10SI). Theseloan
found used in a variety of machines used for gandeand kids go-karts. A vertical shaft engine doailso
be used. We add a alternator bracket, a pullayadvelt. We took the engine and the alternatting¢o



hardware store so that we could test fit the hwsded to assemble the project.
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We used 4 bolts for the legs, with 2 flat washer® lock washer, and nut for each of the leg bolts.
Another 4 bolts, with lock washers for bolting #ileernator bracket to the crankshaft face, andlwlts for
the alternator, one with 2 flat washers, a lockheasind a nut, the other with a flat washer arath |
washer (the case is threaded, no nut).

We picked a tossed aside shelf from a old depattstere screw together furniture project as a lhase
this project.

Take a sheet of paper and place it on the bottotimeoéngine. Poke a pencil through the mountindgssho
on the bottom of the engine to create your mourtiiig template. Then place the paper on the baa,
drill the mounting holes.
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Now bolt the engine to the board, with the boltdeand a flat washer on the bottom of the board flan
washer, lock washer, and nut on the engine legsus®d round head bolts, but next time I'd use readh
to keep the bolts from turning when tightening.

Next, we take the alternator bracket, and boti engine, using 4 bolts with lock washers. Télete
the pulley onto the shaft, with the key inserted alightly tighten the Allen screw. The pulley Mok
adjusted once the alternator is installed.
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Now bolt in the alternator with the two alternabmits. Install the belt, and adjust the tensiom), tighten
down the alternator.



IND LIGHT OR
RESISTOR

BATTERY OR
HORN RELAY

Depending on your alternator, you may have to IhathaO ohm 10 watt resistor between
the number 1 terminal on the alternator and artignsource to properly excite the
alternator.

For enhanced charging, install a externally regddP” type alternator, and use a 3 stage
charge regulator. See Appendix 1.

Install a ah meter like a Trimetric from Bogart Eregring between the battery and all
loads and charging devices to monitor the amoustetftricity generated or used. See
Appendix 2.

For a battery, we used a Type 27 Deep cycle fronrmafd. This is a 12vdc quasi deep
cycle that will work for this project. A Optima Meilv Top would a better option.

We then connect a 400 - 700 watt inverter (youwsa larger one if needed) to provide
the 120vac house current.
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Connect a solar panel (or array of solar panel) aicharge controller to the battery, to
reduce engine run times. We recommend a Harboglitrdb watt kit(s) for this project
and Sunguard 4 amp charge controller(s) (Do nothesélF included controller). The

400 watt wind turbine with 60 watt PhotoVoltaicarand inverter would be ideal
(http://www.green-trust.org/produgts

A propane conversion kit can be added to elimigasoline usage, reduce the risk of
Carbon monoxide poisoning, and clean up emissindsrerease convenience. A grill
bottle or regular house sized propane system worksSee Appendix 3.

Solar and propane conversion eBooks are availalbipa//www.green-trust.org/ebooks/

For help sizing a system based on your expectats]oa
seehttp://www.green-trust.org/2003/pvsizing/defaulinht




Appendix 1:

Smart Charging

The Ample Power Smart Charger will maintain a bahkouse batteries with 3 stage charging and
temperature compensation, as well as maintaintémérg battery as an isolated device.

Ample Power Models SARV3-12P a
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NOTES:
vf) This is a required indine fuse and haolder, or equivalent,

@7 Optional
ata minimum, For extremely noisy environments, use
shielded pair wiring,

@ Optional lamps may be up to 0.5 watt (0.05 amps max.

O This in-line fuse and holder, or equivalent, should be
used when optional switches are installed

To Ignition Switch or.

@ The temperature sensor wires should be a twisted pair

Oil Pressure Switch

%Headl\gm Circuit

To TB2-1 0on

nd SARV3-24P
3 | N @ WIRE GAUGES:
! — #IBAWG
SMART ALTERNATOR REGULATOR v3 — 14 ANG
I Il Size as required for amperage. Consult the wire
N table below for suggested wire gauges,
a —_anps FERELOW Wire Length | AWG Wire Size | AWG Wire Size
) seRaLs (feet) < 140 Amps < 200 Amps
10 #6 #6
SEATLE W U5t 20 #4 #2
30 #2 #1
CONSULT HRECTIONS SEFERE INSTALLATION 08 07E A 40 #1 #0
H 50 #0 #00
SELY 5
) Current Limit Equalization
Enable Enable
/ ¥ Alternator
Field
Caonneclion

.A’\\.':irm<§>>

EMONII-HT or H1A

) L
Error Lamp® Status Lam;@

F1 &

o
#S0L-12 or
#S0L-24

(continuous duty type)

15A Fast Blow

Positive\. _
Distribution

F2 T

&
3A Fast Blow
(Ea

WARNING

#2018
Temperature Sensor

/-

<

STARTER BANK

e

HOUSE BANK

—

Connect this wire ﬁm

C

B

AMPLE TECHNOLOGY

‘NE}I

Negative Distribution

Ampls Powar SAR V3 Rogulaiar
Basic Wiring Disgram
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Appendix 2:

Bogart Engineering Trimetric Battery Monitor

M+ terminal must be connected to + with )
short wire (except as noted on Pa.g)e Jof SHUNT TO METER CABLE: Can be up to 150 ft.long if cable has #18 or larger
instructions “For unusual cases.. ). wires, or 50 feet using #22 wires. Twisted pair wire should not be necessary.
However, if it is used, we recommend wiring it as shown in the diagram. Use

S
Magnified view of 5§ SCREW one twisted pair for the G1.and + wires, and another twisted pair for the G2 and
TERMINAL STRIP located on G2 +] |1 | SIG wires (as shown). Forlong cable runs the M+ terminal can be connected
circuitboard ———___ OOOO® separately as described on page 3 "For unusual cases....”

IMPORTANT NOTE: The two wires: G1, G2 must be connected to each other
ONLY right at the shunt terminal at the small screw (Kelvin connection) for
accurate current measurements. Don't connect them together at the meter
and run one wire to the shunt. (Otherwise meter will show residual "amps”
NOTE: The SIG wire when it should be showing zero.) Also, good connections must be maintained

must be connected to foraccuracy.

5 - .. | the small screw (kelvin
Back view of TriMetric | .. rcrtion on ﬂ(]e TECHNICAL NOTE: The reason the G1 and G2 wires must be connected fogether ONLY at the

battery monitor (WithDUt shunt, not the 1arger bolt shunt, is that to measure current through the battery the TriMetric measures voltages across the
back CO\."BI'.J which connects to the shunt between the SIG and G2 wires as small as 10 microvolis. On the other hand, the voltage
baﬂe'ry_ Otherwise drop across the G1 wire from the shunt to the meter (due to current flow through the wire) can be

"amps" measurements 10.000 times this, or 100 millivolis. Only when the connections are made as shown, the G2 wire

FOR SAFETY: Place a | | will be inaccurate. carties no current, thus there is no emor causing voltage drop across it. {1 volt=1000 milivolts =

2 amp (fast blow) fuse 1,000,000 microvolts.)
in series with the + wire J[IMPORTANT: Be sure the|
near the battery, as [|negative lead from your
shown. That way, if {|solar charge controller is
there is ever a short JINOT connected here— buf KELVIN CONNECTIONS: These are the two smaller
between this wire and o the other side of th lscrews on the shunt which should be used for current
the other wires, you J|sh the, lsensing wires only. For measurement accuracy,
won't melt down the i never connect wires containing high currents to these
wires, you will only blow 1 jconnections.

the fuse.
) ] SYSTEM GROUND (if used)
Be sure the minus terminal of charge controller, inverter,
and all other loads and chargers connect here (not the
negative post of battery).

)y = TO CHARGING SYSTEM (SOLAR PANELS including

' controller, CHARGER, ETC.)AND ALL LOADS
Y +-(INVERTER, ETC.)

120R24 VOLT
BATTERY

B SHUNT NOTE: Use either a 50 mv/500 amp shunt or 100

mv/100 amp shunt. Shunt must be connected to minus

SHUNT: 50 MY/500 AMP side of battery. To read correct current and amp-hours,

QR 100 MVI100 AMP TrilMetric battery monitor must be programmed for correct
shunt type being used, as described in instructions.

TriMetric BATTERY MONITOR CONNECTIONS. Please read all notes carefully. (Technical notes optional ) BOGART ENGINEERING ~ 5/1/98




Appendix 3:

Propane / Natural Gas (Methane) / Gasoline Tri-@gration (Type C Kit)




Appendix 4:
List of Materials

One 6.5hp Gasoline Engindattp://www.harborfreight.com/cpi/ctaf/displayiterf?ltemnumber=96549

One type C Propane conversion Kittip://uscarb.com/a-c_kits.htm

One Pulley / Bracket kit w/ ext. reg. alternatduttp://www.theepicenter.com/tow02077.html

Assortment of bolts, nuts and washers from hardwtme - metric if using the HF engine.
4 (engine mounts)

4 (bracket to engine)

2 (Alt to bracket)

Ample Power Smart Regulatohttp://amplepower.com/products/sarv3/index.html

Battery - Anything from a Walmart Type 27 Deep eyt a Optima Yellow Top (preferred)

400 watt wind turbine w/ 60 watt Solar PV and irteer http://www.green-trust.org/products/

Living on 12vdc / Wiring for 12vdc recommendedttp://www.green-trust.org/products/

Bogart Trimetric Battery Monitor http://www.bogartengineering.com/trimetric.htm

All these components, and a fully designed systembe obtained from:

Steve Spence

93 Sheldon Rd.
Winthrop, NY 13697
(315) 328-5726
Sspence@green-trust.org
http://www.green-trust.org




