Warranty

CruzPro products are carefully tested and
adjusted at thefactory before shipping and
are warranted for one full year against
original defects in materials or
workmanship.  This warranty does not
include damage to the product resulting
from accident, misuse or neglect.

If the product should become defective
within the warranty period, wewill repair
or replaceit free of charge, including free
return transportation, provided it is
delivered prepaidtothedeal er fromwhom
itisoriginally purchased.

This warranty gives you specific legal
rights, and you may also have other rights
which vary from state to state, or country
to country.
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SUMMARY & WARNINGS

(I ndicator LED: )
e 1 blink per 2 seconds- Bulk delivery stage
e 2 blinks per 2 seconds - Absorption stage
e 3 blinks per 2 seconds - Float stage

e Continuous blinking - Equalization stage
e Noblinking - Loss of input voltage or loss
of battery voltage senseline (automatic shut-
down within 30 secondstypical, one minute
\maxi mum).

I\

To energize an Equalization cycle: When
the SAR20 indicator LED blinks 3 times per
2 seconds (float mode) you can start an
equalization cycle (see page 4) by holding
down the front panel button for 15 seconds.
Be sure to disconnect anything that can't
handle equalization level voltages (up to
16.5VDC or 33VDC). If you connect or
disconnect anyloadsfromthebatterywhile
in equalization mode, the equalization

\current will not be correct - don't do it.

SARMAN-O ©1999 BV Engineering
http://www.cr uzpro.com
e-mail: info@cruzpro.com

J

Other CruzPro Products
Depthsounder & Depthsounder /w Water Temperature
Speed/L og/w Water Temperature Display
DC Volts Amps/Amp-Hour Monitors
AC Volts/Amps/Frequency/kW Monitor
LPG/Petrol Gas Detectorg/Alarms
Bilge Water Detector/Alarms & Pump Controllers
Windlass Controller/Chain Counter
Digital Fuel Gauge/Consumption Calculator
Smart and Manual Alternator Regulators
Marine Security System
RPM/Engine Hours/Elapsed Time Gauge
Digital Oil Pressure Gauge/Alarm
Digital Water Temperature Gauge/Alarm
Digital Amps Gauge
3 Bank Digital Volts Gauge/Alarm
Digital Clock/Watch/Race Timers/Alarms
8 and 16 Amp Light Dimmers
Battery Voltage Monitors/Alarms
Solar Panel Charge Controllers
4 & 8 Channel NMEA CombinersRS-232 Convertors
Engine/Exhaust Temperature Monitor/Alarm
NMEA 0183 Remote Data Repeater/w 4 Input Channels

Full details at http://www.cruzpro.com
Emalil to: info@cruzpro.com
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I ntroduction

The SAR-20 Smart Alternator Regulator
commands maximum safe output from your 12 or
24V DCalternator whilemonitoring battery voltage
and temperature. The bulk of the battery chargeis
delivered at maximum alternator output allowing
battery voltagetoriseuntil the" absorptionvoltage'
has been reached. The SAR-20 then lowers the
alternator output to maintain a constant battery
voltage at the absorption point. The absorption
voltageismaintainedfor aperiod of timedependent
upon several factors and then the SAR-20 cuts
back the battery voltage to asafe "float" voltage.

TheSAR-20will aso enableyouto desulfateyour
battery plates by enabling an "equalization cycle"
(In float mode, press front panel switch for 15
seconds). During equalization the SAR-20 slowly
raisesbattery voltagetoanequalizationlevel while
limiting the charge current to about 4-6% of your
battery'samp-hour capacity. Thissafely dissolves
the sulfates that form on the battery plates during
discharge and extends battery life. The SAR-20
will stay in the equalization stage until the
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Programming the Jumpers

Your Smart Alternator Regulator (SAR) is pro-
vided with nine black programming jumpers.
These jumpers are placed on the programming
pins (shown below, Figure 2, and Page 14) as
needed. Thejumperstell the SAR battery voltage,
aternator size, battery bank capacity, battery chem-
istry and if your alternator is"hot" rated.

If your battery isawet cell type, placeajumper on
the "Wet/Gel" location. If your aternator can
deliver maximum output continuously without
burning up, placeajumper onthe"Hot Rated/No"
location. Remove the jumper on the 12/24V line
if you areusing the SAR-20 witha24V alternator
or keep the jumper in placeif using 12V.

Placejumpersasshownon page14toprogramthe
sizeof your alternator and the size of your battery
bank.

12VvDC 24VDC
E Wet/Gel Operation Operation
1224V 12124 v
* ¢ | Hot Rated/No “ @
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Now check your wiring carefully. After you are
surethereareno errorsin thewiring, program the
jumpers as described on page 13 and 14.

Turn on the ignition switch to apply power to the
SAR-20 At thispoint thefront panel LED should
flash onetime every two seconds. If not, re-check
your wiring. If all isworking properly, install the
front cover.

Note: After allowingtheenginetowarmupfor 60
seconds, the SARslowly rampsupthecurrent over
the next 20-30 seconds so as to minimize belt

slippage.
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equalization voltage has been reached, 4 hours, or
manually by pressing the front panel button for
four seconds, whichever occursfirst.

The correct absorption, float and equalization
voltages are dependent upon temperature and
battery chemistry. The higher the temperature the
lower values of absorption, float and equalization
voltagesthat must be used to optimize battery life.
For thisreason aremote sensor is used to monitor
battery temperature and adjust the voltages
accordingly. The SAR-20 also has some
programming jumpersinsidetotell it what type of
battery youareusingandfurther adjust thecharging
voltagesaccordingly.

During the bulk delivery phase the SAR-20 will
commandthealternator to deliver maximumoutput
continuously until theabsorptionvoltageisreached.
While many modern alternators can do so, some
alternatorsarenot "hot rated" todeliver full output
continuously and can be damaged by excessive
heat. For this reason the SAR-20 can be told
whether your alternator ishot rated or not and will
automatically cut back the output of a non hot-
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Figure 2 - SAR-20 Connections
and Jumper Locations

Field Future
| Use |
Alternator | (¥) [
C O T5"
8B
Power 551 WetGel
Ground [*"*] Hot Rafed/No E E

~
(3] 1 +Power

®|(12-24 V)
Future
Use —— Voltage Sense
Tomp. Temp Sense + (Red Wire)

Sense - (Black Wire)

Important - Connect Black
temp. sense wire to Terminal B
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Specifications

Input Voltage: 9.5 to 35 VDC (externa battery
voltage sensing).

Operatingtemperature: 0to 50 deg Celsius( 32
to 122 deg Fahrenheit).

Size: 100 x 60 x 30 mm (4 x 2.4 x 1.2 inch).

Drive Current: 8 Amps maximum (Automatic
cut-back for non-hot rated alternators). Ramps
current up from 0% to 100% in 30 seconds to
prevent belt dip after waiting 60 seconds for
engine to warm up.

Steps. Bulk, Absorption, Float and Equalization.
Temperature compensated with included probe.

Indicator LED:

e 1 blink per 2 seconds - Bulk delivery stage

e 2 blinks per 2 seconds - Absorption stage

o 3 blinks per 2 seconds - Float stage

o Continuous blinking - Equalization stage

e No blinking - Loss of input voltage or loss of
battery voltage sense line (automatic shut-down
within 30 secondstypical, one minute maximum).
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rated alternator to 80% of maximum after 15
minutes.

With the heavy loads being demanded by the
electrical and electronic conveniences found on
many boats it's becoming more common for a
second alternator to befitted to the engine. Most
alternators require about 3-4 amps excitation to
their field winding in order to deliver maximum
output so the SAR-20 is designed to deliver 8
amps, driving up to two alternators.

Another handy feature of the SAR-20isatrouble-
shooting LED that tells you what it's doing. The
LED blinks in these various combinations:

e 1 blink per 2 seconds - Bulk delivery stage

e 2 blinks per 2 seconds - Absorption stage

e 3 blinks per 2 seconds - Float stage

e Continuous blinking - Equalization stage

e No blinking - Loss of input voltage or loss of
battery voltage sense line (checked once every 60
seconds).
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I nstallation

Before starting the installation, please read this
entire section. The instrument is NOT water-
proof and must be located in an area that will not
getwet. Usel18gauge(Immdiameter) wiretothe
screw terminals for the + Battery Sense and -
Battery Sense. Use 16 gaugeor larger wirefor all
other connections.

Removethecasefront and align the caseback onto
any suitablesurface. Using thecaseback asadrill
guide, mark the location of the holes with a soft
pencil lead. Removethecaseback and drill 3mm
(/8 inch) holeswhere indicated. Mount the case
back using stainless steel screws.

Refer to Figures 1 and 2:

a) Connect the temperature sensor wiresto termi-
nals(B) and (C) usingasmall flat screwdriver. The
black wire to terminal B. Bolt the sensor to the
negativebattery post of thebattery tobemonitored
(charged).
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b) Connect the power ground termina to the
battery negative distribution post.

c¢) Connect the positive sense line (D) directly to
the battery positiveterminal through a5 amp fuse
located near the battery.

d) Connect the positive power terminal to the
ignition switch through a5 amp fuse.

e) Connect the aternator ground terminal to the
alternator negative post.

f) ConnecttheFieldterminal tothealternator field

winding.

Note: Terminal (A) and the single extrajumper
near the top right are reserved for future use.
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Note: Temperature sensor lug to
battery NEGATIVE terminal.

Figurel- SAR-20 Wiring
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