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QUICK REFERENCE GUIDE

is a sophisticated solid-state control used to operate marine
EC l | "M&XX HVAC systems. It incorporates a menu for user-
programmable parameters and non-volatile memory to

retain all settings. This quick reference guide provides information on basic operation,
view modes and fault codes. For more information refer to the ECU-Maxx Manual,

OPERATION:
1. Press POWER button to turn the system ON and QFF,
2. Press MODE button to select:
AUTO - Automatic cooling and heating modes.
COOL - Cooling mode anly.
HEAT - Heating mode only.
MOISTURE CONTROL - Unattended dehumidification eycle.
3. Press FAN SPEED button to select:
AUTO - Fan speed automatically adjusts to cabin temperature.
MANUAL - Maintains a constant single fan speed. Press and hold fan button te scroll
speeds 1 (low) through 6 (high).
4. Press UP and DOWN arrow buttons to sefect the set point:
Z5UP ARROW - Raises temperature (maximum setting is 85°F (29°C)).
DOWN ARROW - Lowers temperature (minimum setting is 60°F {16°C)).
5. Press TEMP SELECT button to select:
INSIDE - Displays ambient cabin temperature.
OUTSIDE - Displays outdoor ambient temperature. {Optional outdoor sensor required.
If not installed, displays OFF).
SETPOINT - Displays the desired cabin temperature.

VIEW MODE (SYSTEM MONITORING):

1. Press and hold TEMP SELECT button for 2 seconds, then release.

2. Press UP or DOWN arrow buttons to scrofl through the coded items to be viewed:
* AC- Line voliage (VAC) is displayed.

cur - Unit amperage is displayed.

H20 - Condenser coil water temperature is displayed.

crt - Total compressor run time (in hours) is displayed.

L-P - Low pressured switch status is displayed (on/off).

H-P - High pressure switch status is displayed (on/off).

FrE - Line frequency (HZ) is displayed.

3. Press TEMP SELECT button to exit view mode.

FAULT CODES:
Fault codes are displayed to alert when component and/or operation problems arise:
e AIR - Air sensor fault
» H2O - Condenser coil water sensor fault
e H-P - High freon pressure switch fault
e [-P - Low freon pressure switch fault

» [-0-A-C - Low voltage conditions

s SHO-PU_ - Sea water pump Electrical short on

¢ SHO-rE - Reversing valve power lines due to

e SHO-FA - Fan wiring or component
s SHO-CO - Compressor problems.

H-C - High current or power surge fault
e CLF - Compressor load fault
® Ser - Start capacitor relay fault




MOUNTING DIGITAL CONTROLS

Before mounting the digital display panel touch pad, consider the location. The air
sensor built into the display panel will provide excellent room air temperature sensing
given a proper installation. The display panel should be mounted on an inside wall,
slightly higher than mid-height of the cabin, in a location with freely circulating air
where it can best sense average temperature. Do not mount the display in direct
sunlight, near any heat producing appliances or in a bulkhead where temperatures
radiating from behind the panel may effect performance. Do not mount the display
above or below a supply or return air grille or in the supply air stream. Do not mount
the display behind a door, in a corner, under a stairwell or any place where there is
no freely circulating air. Mount the display within display cable length (custom
lengths available) of the a/c unit. Plug the cable into the circuit board in the electrical
box and into the back of the display panel. Secure the display panel to a bulkhead
with the adhesive strips provided. Clean the mounting surface with isopropyl alcohol
only prior to placement (test alcohol on hidden portion of surface first). If the
adhesive strips cannot be used, use #6 truss head screws to mount the display. The
panel has predrilled holes in each corner that can be accessed by peeling back the
adhesive strips. Carefully & slowly drill 5/32" holes through the front of the lexan
cover lining up with the predrilled holes in back. Do not use a serew gun and do
not over-tighten screws when mounting panel. Over-tightening screws will
damage the lexan cover. If a proper location for room temperature sensing
cannot be found for the display, an optional remote air sensor may be used.
Mount the remote air sensor in the return air stream behind the return air

grille/opening and plug its cable into the appropriately marked socket on the circuit
board.
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ECU-Maxx Operations MANUAL INTRODUCTION * SYSTEM FEATURES

INTRODUCTION

The ECU-Maxx (Environmental Control Unit) is a full featured reverse cycle
heat pump controller for marine HVAC. The unit consists of one display control
head and a remote high voltage system control module. The system has been
designed for easy installation and solid state operation. The following pages
describe both operation and user-defined parameters available on the ECU-
Maxx.

SysTem FEATURES
AC Voltmeter

The ECU-Maxx's hardware includes an AC voltmeter which is used to monitor
and display line voltage. These readings represent the voltage at the control
module, not at the electrical panel. The line voltage feature is the first item
accessed in the View Mode.

AC Amp Meter

The ECU-Maxx's hardware includes an AC Amp meter to monitor power
consumption. Sudden changes in power requirements (current) usually indicate
problems with the system. For instance, increased current draw can mean a loss
of cooling water, compressor or electrical problems. The system amperage is
the second item accessed in View Mode.

Dual Voltage Capability

Line voltage is recognized on power-up by the ECU-Maxx and the unit
automatically adapts to the voltage applied. This feature eliminates the need to
stock two separate voltage controls.

WARNING! Dual voltage only applies to the control unit itself, rof to the
“ equipment it is connected with. The system or coolirig assembly must match the
line voltage supplied.

Start Capacitor Relay

The ECU-Maxx provides circuitry to simplify the connection of the compressor
start capacitor to the system. This feature eliminates the complicated wire
harness and relay associated with conventional start capacitor and relay circuits.

Face Plate Air Sensor

The ambient air temperature sensor is located in the display panel. This face
plate air sensor produces the best results in most installations; however, the
display must be located on an inside wall at eye level.

NOTE: The display should not be subjected to direct sunlight. The alternate
(remote) air sensor should be used if these conditions cannot be met.

ECU-Maxx VER:10a 12/1/97 PAGE 2




ECU-Maxx OreraTions ManuUAL SYSTEM FEATURES

Ambient Light Sensor

The display panel is equipped with an ambient light sensor (photodiode) which
automatically controls the display brightness. This feature allows maximuwn
visibility in very bright conditions while maintaining adequate but subdued
brightness in the dark.

Non-Volatile EEPROM Memory

Operating and programmed parameters are entered into nonvolatile memory. If
power is lost for any reason, all settings and parameters are retained indefinitely,
with no battery or electrical power required. When AC power is restored, the
ECU-Maxx will resume operation exactly where it left off, even if it is years
later.

Fan Speed Compensation

When AC line voltage falls, the lower fan speeds are gradually increased to
prevent fan motor stalling. This option helps maintain constant fan speeds
during low dock voltage conditions.

Power Failure Recovery

The ECU-Maxx features automatic shutdown and restart during "brown out"
conditions. The system is programmed to shut down after 5 (five) minutes of
continuous low line voltage. The unit will automatically restart when the line
voltage returns to normal.

Compressor Soft Start

Solid State Fuses

The ECU-Maxx may be configured with an optional Compressor Soft Start
feature. The compressor soft start feature has been developed in order to reduce
the starting load placed on the electrical system by the compressor. This option
1s installed at the factory and must be ordered specifically.

The ECU-Maxx monitors the system current before and during any electrical
component used to protect all systems from shorts or excessive loading. The
solid state fuse system is capable of automatic recovery from electrical
problems. This eliminates the need to manually replace fuses. The circuitry also
protects the components from problems relating to high current, such as: a
locked rotor, loss of cooling water, or other compressor-related problerns.

ECU-Maxx VER:10a 12/1/97
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ECU-Maxx OpreRATIONS MANUAL SYSTEM FEATURES * DiSPLAY PANEL

OrerATOR CoNTROLS & DispLaY PANEL

Please refer to Figure I, below, for the I'ocation of the buttons and displays listed
on the following pages:

@ 1:1 AUTD
00— »{MopE | = COOL @
T HeAT
(3 OB )
0 [’omﬂt @
o o | %o
»ISPEED] —1_manuaL e Y [ o [ [ @
{1 INSIDE @
('] »| POWER SEEL’E"ET ’E:I‘ QuTSIDE v A
7 Cseveamr L =
@—

®6 6o o

Figure 1: ECU-Maxx Control Buttons and Indicator Displays

1. POWER button

The power button is used to switch the ECU-Maxx between Off Mode and On
Mode, enter Program Mode and reset the Factory Default Values for the
programmable parameters.

2. FAN SPEED button

The fan speed button is used to switch between the automatic and manual fan
features and is also used to select the fan speed when in Manual Fan Mode.

3. UP button

The Up button is used to increase the temperature set point value, and to
increase the value of programmable parameters when the ECU-Maxx
1s in Program Mode.

ECU-Maxx VER:10a 12/1/97 PAGE 4




ECU-Maxx Oprerations ManUAL OpreraTor CoONTROLS & DisprLAY PANEL

4. DOWN button

The Down button is used to decrease the temperature set point value, and to
decrease the value of programmable parameters when the ECU-Maxx is in
Program Mode.

5. MODE button

The Mode button is used to switch between the various modes of operation of
the ECU-Maxx. The modes are AUTO, HEAT, COOL and MOISTURE
CONTROL. This button is also used to seroll up through the programmable
features in Program Mode.

6. TEMPERATURE SELECT button

The Temperature Select button is used to choose which temperature will be
displayed on the 3-digit LED Display. It is also used to enter the View Mode and
to scroll down through the programmable features in Program Mode.

7. Three Digit Display

This 3-digit 7-segment LED display is used to display temperature information,
program information, voltage, current or fault codes, depending upon the mode
selected by the user or the fault detected by the ECU-Maxx. The decimal point
to the far right on this display is used to indicate when the compressor is on.

8. HEAT MODE light
The heat mode indicator LED will be lit when Heat Mode has been selected.

8. COOL MODE light
The cool mode indicator LED will be lit when Cool Mode has been selected.

10. AUTOMATIC MODE light

The automatic mode indicator LED will be lit when Auto Mode has been
selected. Auto Mode allows for automatic heating and cooling.

11. MOISTURE CONTROL MODE light

The moisture control indicator light will be illuminated when Meisture
Control Mode has been selected

12. MANUAL FAN light

The Manual Fan indicator LED will be lit when Manual Fan Mode has been
selected.

13. AUTOMATIC FAN light

The Automatic Fan indicator LED will be lit when Aﬁtomatic Fan Mode has
been selected.

14. FAN SPEED INDICATOR BAR GRAPH display

The Fan Speed indicator bar graph is composed of six LEDs. These LEDs are
lit in direct proportion to the fan speed, with 1 LED on being Lowest Fan speed
and all LEDs on being Highest Fan speed. This display is operational in both
Auto and Manual Fan modes.

ECU-Maxx VER:10a 12/1/97 PAGE 5




ECU-Maxx Operations MANUAL Diseray Paner » Mobes oF OPERATION

15. INSIDE AIR TEMPERATURE light
When the Inside Air Temperature indicator LED is lit, the 3-digit display will
provide a readout of the inside air temperature as detected by the inside air
sensor (located on the face plate unless the altenate air sensor is installed).

16. OUTSIDE AIR TEMPERATURE light
When the Outside Air Temperature indicator LED is lit, the 3-digit display will

provide a readout of the outside air tetperature as detected by the outside air
Sensor.

17. SET POINT light

When the Set Point indicator LED is lit, it indicates that the 3-digit display is
showing the current temperature set point. This value can be adjusted with the
Up and Down buttons.

18. COMPRESSOR ON light

When the last decimal point of the 7-segment LED display is lit, it indicates that
the compressor output is active.

MobEes oF OPERATION

Off Mode
When the ECU-Maxx is in the Off Mode, all control outputs will be turned off.
All programmed parameters and user settings will be saved in nonvolatile
memory. Program Mode can only be accessed in the OFF Mode.

On Mode

When the ECU-Maxx is in the On Mode, power will be supplied to the
appropriate control outputs, and the displays will indicate the current state of
operation. This was the state stored the last time the unit was on.

Note: If the unit is being turned on after an interruption of power, this is
considered a power-on reset condition. All lights on the display will flash for
one second before normal operation is resumed.

Cool Only Mode

When the ECU-Maxx is configured to be in Cool Only Mode, only the cooling
system will be used as needed.

Heat Only Mode

When the ECU-Maxx is configured to be in the Heat Only Mode, only the
heating system will be activated as necessary.

Automatic Mode

When the ECU-Maxx is configured to be in the Automatic Mode, both heating
and cooling will be supplied as needed. (The HEAT and COOL indicator LEDs
will be Iit, showing which system is currently in operation.)

Temperature Hysteresis

Temperature is automatically maintained within the programined temperature
range of the set point. For example, the factory default value for the temperature
hysteresisis 2°: When the temperature requirernent has been satisfied, a 2° shift

ECU-Maxx VER:10a 12/1/97 PAGE 6




ECU-Maxx OrPeraTions MANUAL Mobes oF OprPerATION

1s required to establish demand. A 4° shift is required to change from one mode
to the other. Once the required heating or cooling mode has been established,
the hysteresis remains 2°.

Moisture Control Mode

Auto Fan Mode

Manual Fan Mode

View Mode

Program Mode

To Turn the Unit On

To Turn the Unit Off

When the ECU-Maxx is configured for Moisture Control Mode, the system
maintains a preset temperature and humidity range. These ranges are program-
mable.

Automatic fan mode allows the ECU-Maxx to determine the fan speed based on
ambient room temperature. The closer the temperature is to the set point, the
slower the fan speed. This permits a balance between the most efficient
temperature control and slower (quieter) fan speeds.

Manual fan mode allows the customer to set the fan speed manually.

View Modeis one of the Service Modes. View mode allows the userto examine
system voltage, current, inlet water temperature, total compressor run time, HI
and LO Pressure Switch status and the AC line Hz.

Program Mode is one of the Service Modes. Program mode allows the user to
change any of the 34 program settings.

Press the Power Button once. This toggles the ECU-Maxx from Off Mode to
On Mode. The panel displays will light, indicating that the unit is ready for
operation. If the unit is being turned on after an interruption of power, all lights
on the display panel will turn on for 1 second prior to resuming normal
operation.

Press the Power Button once to toggle the ECU-Maxx from On Mode to Off
Mode.

Note: The fan will remain on for 4 (four) minutes after the ECU-Maxx is turned
off if heat was being supplied by the Optional CAL Rod Heater.

Selecting Cool Only Mode

Repeatedly press the Mode button until the Cool Mode indicator LED is on,
and cooling will be supplied when required.

ECU-Maxx VER:10a 12/1/97
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ECU-Maxx Oprerations ManuaL Usine tHe ECU-Maxx

Selecting Heat Only Mode

Repeatedly press the Mode button until the Heat Mode indicator LED is on,
and heating will be supplied when required.

Note: If the water temperature is below the low water limit, the valve and
m compressor will turn off and heat will be supplied by the optional CAL rod
heater, if installed.

Setting Automatic Mode

Repeatedly pressing the Mode button until the Auto Mode indicator LED is on
places the ECU-Maxx in Automatic Mode, and heating or cooling will be
supplied as needed. In addition to the Auto mode LED, the Cool and Heat LEDs
will be lit when the unit is cooling or heating,

Setting Moisture Control Mode :

By repeatedly pressing the Mode button unti! the Moisture Control indicator
is on places the ECU-Maxx in the Moisture Control Mode. Minimum and
maximum temperatures as well as humidity levels are controlled in this mode.
All parameters are user-programmable.

Adjusting the Set Point
The Set Point should be set to the desired room temperature, as the ECU-Maxx
will maintain temperature to within two degrees of the set point. The maximum
setting for the set point is 85° F. The minimum setting for the set point is 60° F.

To change the Set Point:

un Pressing the Up or Down buttons when the ECU-Maxx is in the On Mode
forces the display to show the set point (the Set Point indicator LED will be lit)
and will raise or lower the set point. The speed at which the set point changes
increases with the time the button is held down. The numbers change slowly at
first, then rapidly increase as the button remains depressed. When the up or
down button is released, the display will return to its previous state.

Fan Operation

The Fan Control maintains 6 (six) fan speeds, which are indicated by the Fan
Speed Bar Graph on the control panel. The fan speeds are equally divided with
I LED lit being Low Fan and 6 LEDs lit being High Fan,

When the ECU-Maxx is placed in Automatic Fan Mode, the fan speeds will
vary according to the difference between room temperature and set point. The
farther room temperature is from the set point, the faster the fan will run. As the
set point is approached, the fan speeds are reduced, culminating in low fan speed
at the set point. A 6° spread between set point and room temperature produces
high fan speed. The fan speed is reduced one number for every 1° reduction in
temperature differential. This speed reduction does not take place until the
temperature differential between the ambient temperature and the set point is
less than 6° (six degrees).

ECU-Maxx VER:10a 12/1/97 PAGE 8




ECU-Maxx Operations MAnNUAL Usivg tTHE ECU-MAxx

The maximum temperature differential may be increased from 6° to 12° by
changing the programmable parameter Automatic Fan Speed Spread. The
increase in the spread from 6° to 12° results in one fan speed reduction for every
2° decrease in temperature. When programmed in this mode, high fan speed is
used only in extremely hot conditions. Once the room is cooled down, condi-
tions requiring high fan speed are less likely to recur.

Setting Automatic Fan Mode

To place the fan in Automatic Mode, press and release the Fan Speed button
until the Auto indicator LED is turned on.

Setting Manual Fan Mode

-
NOTE 2

To place the fan in Manual Mode, press and release the Fan Speed button.
This toggles the fan control from Automatic to Manual modes. Pressing and
holding the Fan Speed button will cause the fan speed lights to scroll 1 {one)
through 6 (six) and then back to 1. Releasing the Fan Speed button when one
of these fan speed lights are on will set the fan speed to that number.

Example: Releasing the button when the third LED is on will set 2a Manual fan
speed of 3 or medium.

Note: Selecting 1 through 6 results in a manual fan speed setting and lights the

manual lamp. The fan speed will not vary from this setting but will be corrected
for low line voltage.

Setting Fan Only Mode

Entering View Mode

With the ECU-Maxx in OFF Mode, press and release the Fan Speed button
to turn the fan on. Press and hold the Fan Speed Button to set the desired fan
speed as indicated on the Fan Speed Bar Graph, The ECU-Maxx will enter Fan
Only or Circulation Mode. Only the Fan Speed Bar Graph is illuminated during
Circulation Mode. Pressing the Fan Buttou cancels the Fan Only Mode and
returns the unit to the QFF Mode.

Note: Automatic fan speeds are not available in Fan Only Mode. Manual fan
speeds selected pertain to the Fan Only Mode and do not affect the pre-selected
fan speeds in Heat, Cool or Auto Modes.

Press and hold the Temp Select button for 2 (two) seconds, then release the
button. Use the Up and Down buttons to scroll through the various items that
may be viewed. A mnemonic code for the value being displayed is flashed along
with the value in view mode. The following items are available for display in
View Mode:
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. AC Line Voltage (Voltmeter) (code "AC™)

. AC Amperage (Ammeter) (code "cur™)

. Water Sensor (code "H20")

. Total Compressor Run Time (in hours) (code "ert™)
. Freon Low Pressure (code "L-P")

. Freon High Pressure (code "H-P")

. AC Line Frequency (50 or 60 Hz) (code "FrE")

=1 Lh BN e

Exit View Mode by pressing the Temp Select Button. This will return the unit
to normal operation. The ECU-Maxx will exit View Mode automatically 1f no
buttons are pressed for 1 (one) minute.

ProGcram Mobe

Program Mode is a mode in which many of the operating parameters may be

m adjusted. The ECU-Maxx is shipped with Factory Default settings of these
programmable parameters (see Factory Default Settings section) which are
stored in permanent memory, and can be recalled at any time.

Note: Severe electrical disturbances can sometimes upset the ECU-Maxx's
n operating sequences. Operator confusion related to program parameters can
also cause what seem to be operational problems.

Whenever there is any doubt as to the proper operation of the ECU-Maxx
control unit, factory default parameters should be initialized.

Entering Program Mode

Program Mode can only be entered from OFF Made. From Off Mode, press
and hold the Power button for 5 (five) seconds until a "P" appears in the
display. Release the Power button and the characters "P-1" followed by a
parameter value will appear in the display. The ECU-Maxx is now in program
mode.

Note: The ECU-Maxx will exit program mode and return to the OFF Mode if
no programming is attempted for 1 (one) minute.

Restoring Factory Default Settings

Initialize Factory Default Settings by pressing and holding the Power button
Jor 10 (tern) seconds when the ECU-Maxx is in the OFF Mode.

Five (5) seconds after the button is pressed, "P" appears in the display. At 10
(ten) seconds, the letters "IP" appear, indicating the initialization process has
been completed. Releasing the button momentarily displays the Software
Version Number (for example "A0.X"). The ECU-Maxx will return to the
OFF Mode.
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Using Program Mode

The program parameters are displayed by pressing the Mode button or the
Temp select button. Program parameters are designated by "P-nn" in the
display, where "nn" is a number from | to 34. Pressing the Mode button
repeatedly will cause the display to scroll up through all the program param-
eters. Pressing the Temp Select button will cause the display to scroll down
through all the program parameters.

Procraym MonE

un The Up and Down buttons are used to select the data or set the desired limits
for the parameter being programmed.

Select Option ON or Option OFF using the Up and Down buttons. This
method is followed throughout Program Mode; however, special instructions
are included in the section Programmable Parameters for individual func-
tions that require them.

Exiting Program Mode

There are two methods to exit program mode. Press rhe Power button and the
ECU-Maxx returns to the OFF Mode. Not pressing any button for 60 (sixty)
seconds will cause the control unit to exit Program Mode.

Software ldentification

The software version is identified for 1 (one) second prior to the exit from
Program Mode. The software number will appear in the display for one second,
then the display turns off.

PrROGRAMMABLE PARAMETERS
m

The 34 programmable parameters along with their Factory Default Settings are listed in at the end of this
section. The following are definitions and operating theory for all the programmable functions of the ECU-
Maxx.

P-1: Moisture Control Mode Dehumidification Level
Moisture Control Mode contains a dehumidification cycle to help prevent mildew and conserve energy.

Example of Dehumidification Level | Every 4 hours, the fan is started and air is circulated for 30 minutes. The
air temperature is sampled and re-
membered. Cooling is started and

will continue until the temperature ECU-Maxx Reduction in Temp Before
is lowered 2°. Four hours later, the | Program Setting Cooling is Stopped
cycle starts over. However, this cycle

does not conflict with the minimum 1 2°F

Or maximum temperature settings. 5 4°F
The Humidity cycle will not start
until the maximum or minimum tem- 3 6°F
perature requirements have been
satisfied. Dehumidification can be programmed at one of three levels, as shown in Table 2, above. The factory
default setting for this function is Level 1 (2°).
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P-2: Moisture Control Mode High Temp Set Point

This function sets the minimum cooling temperature that will be maintained in
un Moisture Control Mode. The range for this value is between 95° F and 77° F.
, The room temperature where the ECU-Maxx display panel is located (unless a
remote air Temp. Sensor has been installed) will not be allowed to exceed the
temperature selected by this set point. Use the Up and Down buttons to select

the temperature. The factory default value of this setting is 85° F.

P-3: Moisture Control Mode Low Temp Set Point

This function sets the maximum heating temperature that will be maintained in
Moisture Control Mode. The range for this value is between 50° F and 69°F.

nn The room temperature where the ECU-Maxx display panel is located (unless a
remote air temperature sensor has been installed) will not be allowed to go
below the temperature selected by this set point. Use the Up and Down buttons
to select the temperature. The factory default value of this setting is 55° F.

P-4: Cycle Pump With Compressor
The pump output can be configured in one of two ways:

Off selects continuous operation of the pump when the ECU-Maxx is on.

On selects the function to allow the pump to cycle with the compressor. This
setting reduces pump wear by cycling the pump with the heating or cooling
demand only (factory default setting). In this mode the pump will continue to
run for 2 minutes after the compressor cycles off.

P-5: Temperature Display Units

Program mode °C selects degrees Celsius (°C).

IMPORTANT! 4/ temperature functions will be based on whatever system (F
or C) is selected. °F is the factory default setting.

“ Program mode °F selects degrees Fahrenheit (°F).

Use this feature to calibrate the air sensor within a range of £10°.

P-6: Temperature Calibration
u Enter Program Mode and the current calibration offset will be displayed. Use
the Up and Down keys to set the desired number.

P-7: Cycle Fan With Compressor

Normally, the fan remains on all the time; however, this option allows the fan
to cycle off when the demand for heating or cooling is satisfied.

Off selects continuous operation of the fan (factory default)

On selects cycle fan with compressor. In this mode the fan will shut off 5 to

135 seconds after the compressor, depending on the value for the compressor
start delay.
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P-8: High Fan Speed Limit

The upper limit of the fan speed can be reduced to tailor the fan output for
various motors. The range of values for the high fan speed are 50 through 80 in
arbitrary units. The high fan limit is not permitted above 220 VAC to prevent
excessive fan noise.

un Use the Up and Down buttons to select the fan speed preset. The factory default
setting of this function is 70.

P-9: Low Fan Speed Limit

The low fan limit determines the lowest output allowed for Low Fan speed. The
range of values for the low fan speed are 25 through 49 in arbitrary units.

nn Use the Up and Down buttons to select the fan speed preset. The factory default
value of this function is 40.

P10: Fan Motor Select

The fan motor select aption provides separate low line voltage corrections for
two basic types of motors used in most systems. This option does not select the

fan speed tables for fan speeds 1-6. High and low fan speed limits must be
adjusted for each fan.

SP selects the shaded pele fan option (factory default)
SC selects the split capacitor type fan.

P11: Automatic Fan Speed Spread

Automatic fan speeds are directly related to temperature reduction in cooling
and temperature increases in heating, There are two options available: 1°spread
per fan speed or 2° spread per fan speed. In cooling, the fan speeds increase as
the temperature exceeds the set point. In heating, the fan speed increases as the
temperature decreases in relation to the set point. In both cases, the fan speed
increases as the temperature differential between set point and room tempera-
ture increases.

1 programs 1° per fan speed. This will bring the fan up to high speed when the set
point is 6° from the room temperature. This is the factory default setting,

2 programs 2° spread per fan speed. High fan will be generated at an 12°
difference between set point and actual temperature.

Note: High fan speed is not likely to recur after the set point has been reached on
initial start-up inmode 2 . This option.s provided to help reduce overall system noise
by minimizing operation at or near high fan speed.

P12: Automatic Fan Speed Heating Option

Because of the many installation variables, high head pressure can be a problem
in the heating mode. To help reduce head pressure, the automatic fan speed
operation can be reversed in the heating mode. In other words, the fan speed
increases as the set point is approached in heating mode. The fan speed spread
option applies to this option.
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P13: High Water Limit

The high water limit defines the availability of cooling water for the condenser coil.
The water pump and compressor are not allowed to operate above the high water
limit. High water temperatures at the condenser inlet usually indicate a lack of
cooling water. Temperatures at or above the high water limit are indicated by
alternately flashing "H-I" and then "H20" in the display. Fail-safe protection
levels apply to the high water limit.

un The range of the high water limit is 100° F to 150° F, with 140°F being the factory
default value. Use the Up and Down buttons to select the high water limit.

High water limit readings are taken with the compressor unning and are

m compensated for seansor location which is outside the Freon circuit. Since
cooling water flows inside the Freon circuit, the settings must be appropri-
ately high.

P14: Low Water Limit

The low water limit defines the availability of heat in the condenser water. Heating
can only occur at temperatures above the low water limit. The compressor and water
pump are not allowed to operate below the selected low water limit. Temperatures
at or below the low water limit are indicated by alternately flashing "1.-O" then
"H20" in the display. Fail-safe protection levels apply to the low water limit.
(‘ If the optional CAL rod heater is installed, the ECU-Maxx will automatically switch
to the CAL rod heater when the water temperature is below the limit. The 1O / H20
waming will not be displayed when the CAL rod heater is installed!
uu The range for the low water limit setting is 40° F through 60° F. 50°F is the factory

default setting for this function. Use the Up and Down buttons to select the low
water limit.

m Low water limit readings are taken with the compressor nmning and are compensated for
sensor location which is outside the Freon circuit. Since cooling water flows inside the
Freon circuit, the seftings must be appropriately low.

P15: Service / Water Sensor Option

The Service/ Water Sensor is used to monitor the Water Temperature going through
the compressor condenser coils. The Service / Water Sensor jack is located on the
416 Option Board and must be programmed ON ifit is installed. P13 and P14 require
the Service / Water Sensor be installed!

P16: High Pressure Switch Option

This software option can be turned off when the switch is not used or for trouble
shooting purposes.

P17: Low Pressure Switch Option

n The circuttboard is equipped with a pair of Fastons for a high-pressure Freon switch.

A pair of Fastons are supplied for an optional low Freon pressure switch. This
software option can be tumed off when the switch is not used or for trouble shooting

purposes.
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P18: High Pressure Freon Switch Disable

This option has been provided to disable High Pressure Faults in heating mode only,
since high head pressure can be an acceptable occurrence while heating. This
function is only valid if P16 is enabied.

P19: Low Pressure Freon Switch Hold-Off Delay

Low Freon pressure conditions can occur during normal operation, To prevent
erroncous LP faults from occurring a hold-off delay is provided. A low Freon
pressure event that lasts longer than the delay time will cause a Low Pressure fault
to occur.

The minimum delay is 60 seconds. The delay range is | to 15 minutes, in 1
un minute increments. Use the Up and Down buttons to program the desired hold-
off delay. The factory default setting is ten [ 10 ] minutes.

P20: CAL Rod Heater Option

Optional output is provided for an electric strip heater which is placed in the
m blower housing. This strip heater is referred to as a CAL rod heater. This
software option is provided to turn the output on when the heater is installed.

P21: Compressor Start Delay

The compressor start delay is included for use in installations where more than
one system is being operated from the same power source. The start delay can
be set at different intervals for each control to allow only one compressor to start
at a time. The units should be staged af least 5 seconds apart.

uu The minimum delay is 5 seconds. The maximum delay is 135 seconds. Use the
Up and Down buttons to set the delay.

P22: Low Voltage Threshold

The Low Voltage Threshold defines the voltage where the compressor is turned
off. The fault code "E-O" then "A-C" will flash alternately with the line
voltage in the display.

This function allows the ECU-Maxx to be used on a wide variety of line
voltages. The allowable low voltage threshold range is 75 VAC through 100

un VAC for 115 Volt umts, and 175 VAC through 200 VAC for 220 Volt units. Use
the Up and Down buttons to select the low voltage threshold. The voltage will
appear in the display and represents the actual line voltage.

P23: Sustained Low Voltage Shut Down

OFF - A continued low line voltage condition for 15 seconds will cause the
compressor to turn off while the fault code "LO-AC" alternately flashes with the
line voltage in the display. After 4 successive failures, the system requires a
manual restart. {(See Fail-safe Chart for each level action)
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ON - A continued low line voltage condition for 5 minutes will cause the compressor to turn
off while the fault code "LO-AC" flashes with the line voltage in the display. After 4 successive
failures the system requires a manual restart, (All Fail-safe Levels)

Falisafe . oo
Protection Action Description of Action Taken by EC U-Maxx
Level
MINIMUM PROTECTION LEVEL:
Air Sensor Fault: Heating/Cooling immediately suspended; normal
. operation not resumed until fault cleared. Fault display: "AIR"
1 Display fauit only| Low Voltage Fault: ECU-II will react according to how Low Voltage
Shutdown programmed.
NQ OTHER FAILSAFE PROTECTION PROVIDED,
Display fault & shut [INTERMEDIATE PROTECTION LEVEL:
2 down compressor All actions taken in Failsafe Protection Level 1 Plus:
with cortinuous In addition, the FAULT CODE message will be displayed but
restarts. NO ACTION WILL BE TAKEN by the ECU-II.
Display fauk & MAXIMUM PROTECTION LEVEL;
3 require mamual reset | FAULT CODE messages are displayed and the appropriate action is
after 4 faihures. taken, according to the problem encourtered.

To restart ECU-Maxx manually, press the Power button to reset the unit to the OFF Mode.
P24: Fail-safe Protection Level

-
NOTE 2

Fail-safe protection is offered at three levels, as enumerated in the table above.

Example: If the ECU-Maxx is in cooling mode and the high water limit is
exceeded for more than 10 seconds, the pump and compressor will be shut down
to prevent burning the motors out.

Note: Four consecutive shutdown events will lead to a sustained system
shutdown. The ECU-Maxx can be reset to the ON Mode by pressing the Power
button once.

P25: Temperature Hysteresis

Temperature Hysteresis is defined as the difference allowed between set point
and actual room temperature. When this difference is exceeded, the ECU-Maxx
will call for heating or cooling as required.

The 4° spread required to switch from automatic heating or cooling is not
affected by this option. The 4° spread is provided to prevent the control from
oscillating between heating and cooling while in Auto Mode.

The ECU-Maxx can be configured to pravide 2°, 3°, 4°, 5° or 6° of hysteresis.

P26: System Current Limit

The ECU-Maxx limits the current supplied to the components attached to it.
This parameter sets the maximum current available to the power outputs. The
valid range of values is 5 to 40 Amperes. The factory default is 35 Amperes. If
the unit is operating at 220 VAC, current limit is half the displayed value.
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P27: Soft Start Ramp Delay

P28: Self Test

The diagnostic

The compressor soft start feature is a factory-installed option on the ECU-
Maxx, developed to reduce the electrical loading placed on the system when the
compressor starts up. If soft start has been installed on your system, the Soft
Start Ramp Delay Option will adjust the ramp time from 0 to 5 seconds (see
system timing diagram in the System Control algorithrmn section). The factory
default setting is 2 seconds.

Use the Up and Down buttons to adjust this setting.

self test is included to help verify proper operation of the ECU-Maxx. Upon

entering the Test Mode, the following items are checked in the order shown. During the output
checks, "P-28" and "ON" will flash in the display

Select ON to enter Test Mode. The following items are performed in the order
below. During the test, "P-28" and "ON" will flash in the display.

1. EEPROM Memory test: Should this test fail, all dashes: - - -, will be displayed and
the test will not continue,

2. Air Sensor Test: The face plate air sensor is tested and the temperature displayed.
Ifthe sensoris defective, "AIR" will flash continuously in the display. A good sensor
will display the correct ambient temperature.

3. Lamp Test: All LEDs are tumed in for 2 seconds and then turned off.

4. Alternate Air Sensor Test: Ifinstalled, the alternate air sensoris tested inthe same
manner as the face plate sensor.

5. Water Inlet Sensor Test: The water inlet temperature sensor is checked and should
display the correctwater temperature, assuming thatit has been properly installed. Afailed
water sensor test will continucusiy flash "H2Q0" in the display.

6. Fan Test: The fan is started and brought up to speed. Each fan speed is tested for
5 seconds.

7. Valve Test: The valve is cycled on for 5§ seconds and then turned off.
8. Pump Qutput Test: The pump is tumed on for 5 seconds and then turned off.

9. Compressor Test: The compressor output is tumed on for 10 seconds and then
tumned off.

L0. Firmware Version will be displayed and then the display will blank out.

Self test can be cancelled at any time by pressing the Power Button. When the
Self test is completed ECU-Maxx will exit to the OFF mode.

P29: Outside Air Option

When this option is turned ON, the Alternate Air input jack is used as an
outside air sensor input.
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P30: Station ID Number

Used to identify the control's placement when connected with the Lan-Maxx
network option.

P31: Winterization System Option

This option is used when there is no sea water available. With this option ON,
the sea water pumnp is disabled and Heat is provided by an Electric Heater

ONLY. Provides electric heat in colder climates or when the boat is out of the
water.

P32: No Reverse Cycle Heating

This option is for cooling only units without reversing valves. An optional
electric heater (CAL Rod Heater) must be installed if heating is required.

P-33: De-lcing

This option is designed to periodically deice the evaporator coil when low fan
speed has been selected. A two minute De-Icing Cycle is performed each hour
the thermostat does not detect reduction in cabin temperature. Once the first
cycle is initiated low fan speed is increased by one number to help prevent

further icing.
P-34: Outside Air Temperature Sensor Calibration

This feature is used to calibrate the outside air sensor plus or minus 10 degrees
Fahrenheit.

Temperature Control Algorithm

Note: Heating mode shown with automatic fan speeds reversed, i.e. P-12 ON
... fan speed increases as sef point is approached.

Setpoint +4%

Setpoint +2¢

Setpoint
Temperature

Setpoint -2¢

Setpoint -4
LEGEND
Conyrressor ON f Valve ON e
Compressor OFF [ Valve OFFx

Compressar ON / Valve OFFE
Low Fan

Mediom fan 53

Iligh lan

Auto Fan Speeds
Figure 2: ECU-Maxx Temperature Control Algorithm
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Factory DeraulT TABLE

:r:ﬁ Progrnmma-lblc Parameter Fact;):{ﬁl:;:ault Permitted Values or Ranges

P-1 | Moist Cntrl Mode Delumidification Level Level 1 1,2o0r3

P-2 [ Moist Cnil Mode High Temp Set Point B5°F 77°F 10 95°F £ 23°C to 35°C

P-3 | Mowst Cntrl Mode Low Temp Set Pont 55°F 50°F 10 69°F

P4 Cycle Pum;-: With Compressor On = Purp W/ Corp. On = Pm_zp With Corrp.
Off = Continuous  On = Pump Cycles With Comp. Off = Contnuous Punp

P-5 | Temperature Display °F or °C °F °F /°C

P-6 | Temperature Catbration (Used to Cal Inside Air Sensor) o =107 to +10°

P-7 gcf ::: m g:ﬁ::::: OF = Continuous Fan Of = Continuous Fan o o]:rw-l gﬁi\iﬁ;m

P-8 { High Fan Speed Limit (arbitrary units) 70 50 to BO

P-9 | Low Fan Speed Limit (arbitrary 1mits) 40 25 to 49

P10 Fan Motor Sclect SP = Sha:‘:led Polel Shaded Pole &P SP or SC

SC = Split Capacitor

P11 | Automntic Fan Speed Spread (Speed Change per °F) 1° 1° or 2°

P12 gnwffmA::: iE::ﬁf:i:ﬁTﬁfmm in Heating Off = Normal Operation On/Of

P13 | High Water Lmit {Compessor must be running!) 140° F 100°F to 150°F 37.8° C 65.6°C

Pl4 | Low Water Limit (Compessor must be running!) 50° F 4P to 60°F 4.5° 10 15.5°C

PI5 | Water Sensor Option  (Option Board Required) OF On/Off

P16 | High Pressure Switch Option (Compessor must be nmning!) Cn On/ OfF

P17 | Low Pressure Switch Option (Compessor must be nmning!) On On/Of

P18 | High Pressure Freon Switch Disable [Heating Mode Only] On On/OQf-

P19 | Low Pressure Freon Sw. Hold-Off Delay 10 min 1 to 15 Mnutes

P20 } Cal Rod Heater Opticn (Option Board Required) OfF On/Of

P21 | Mmmum Compressor Start Delay 5 seconds 5 sec. - 135 sec.

85V (110VAC 75 - 100 VAC

F22 | Low Voltage Threstold Protect ISSV((220VAC3) 175 - 200 VAC
Sustained Low Volta hutdov

P23 1 or=15 Secon:b Deslaeys on ::; Minute Delay ot On/OR

P24 | Failsafe Level 3 l,20r3

P25 | Temperature Hysteresis 2°F 2°, 39, 4°, 5° or 6° Fahrenheit

P26 | System Curent Limnit 35 Amps 5 - 40 Amps

P27 | Compressor Soft Start Delay  (Factory Installed Option) 2 sec Q-5 sec

P28 | Self Test off On/Of

P29 | Outside Air Sensor Gption Off g;: ;’: 2:’:: [[“n:ﬂ:

P30 | Station ID # for Lan-Maxx Nebwork 0 0-40

P31 mn:::m Heat Operation Wihow Sea The Water Purmp Off = Noma! Operation On /ot

P32 No Reverse Cyclk Heating Off = Reverse Cycle On = No Reverse Cyck Heat
Use In Cold Water Where CAL Rod Electric Heat Is Instaled Healing Off = Reverse Cycle Heating

P33 Anti Ieing Cycle (Periodic Reverse Cycle Operaton Prevents [ce From of On = Anti Icing Enabled
Forming On Evaporator Coil) Off = Anti Icng Iisebled

P34 | Calbmate Outskle Air Sensor Q°F -10°F to +10°F
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ECU-Maxx System Timing

The following discussion explains the steps the ECU-Maxx control takes at the
beginning of a heating or cooling cycle. There are two different start-up
protocols: timed start and soft start. Soft start has been developed to reduce the
starting load placed on the electrical system by the compressor. [t is an optional
feature and must be installed by the factory. Timed start does not provide the
load limiting features of soft start. System timing diagrams appear on the next
page.
Timed Start Timing

The need for heating or cooling is determined by the ECU-Maxx. This
determnes the Valve logic; for instance, the Valve is energized in heating
mode. The ECU-Maxx executes the following timed steps:

1. The Fan turned On with the Power Button.

2. The Pump is turned on 6 seconds before the compressor is started.

3. The Valve is shuttled to release residual head pressure.

4. The Start Capacitor is switched on five seconds later.

5. The compressor is enabled at full voltage.

6. The Start Capacitor is switched offimmediately after the compressor rotoris spinning.

The system is now up and running, and will remain running until temperature
requirements are met. The systern shuts down by first turning off the compres-
sor. The Reversing Valve remains energized until the next cycle if the system
was in heating. Two minutes after the compressor turns off, the Pump turns off
and the Fan is set to Low Speed.

Soft Start Timing

The soft start feature has been developed to reduce the starting load on the
electrical system. Soft start is an optional feature on the ECU-Maxx. The soft
start ramp delay is programmable from 0 to 5 seconds. This delay may need
adjustment for optimal results with your particular system.

When Soft Start is enabled and the ECU-Maxx senses the need for heating or
cooling, the following actions are taken:

1. The Fan speed is reduced to Speed 1.

2. The Pump is enabled when the system calls for heating or cooling.
3. The Valve is shuttled to release residual head pressure.

4. The Start Capacitor is enabled.

5. The Compressor voltage is ramped up to full potential.

6. Once the compressor rotor reaches 75% of rated speed (in other words, the soft start
circuit senses the correct drop out voltage), the Start Capacitor is released.

7. Two (2) seconds later, the Fan is set to the correct speed.

The systein remains up and running until the temperature requirements are
satisfied. The shut down sequence is identical to the timed start shutdown
sequence.
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l “— BEGIN HEATING OR COOLING CYCLE -—» | «——— END H/C CYCLE —————»

oN /£

VALVE

START &
CAP AC'TOR OFf /-—\

Iy
: : : 7
ON : ?;, : 7 7/
COMPRESSOR %
N = TS ANSTETES=T = ™ | —7/— — -

FAN © 15 s8¢ 1o & min

! (MODE dependent)
e ————

OFF, S
o "CONTIVIOUS PUMP SELECTED Iy -
. . : rr .
PUMP : . L 2 mn
OFF : : : :
. 5sac 5 sag ; !
Timed Start Sequence Timing Diagram
{ <+ BEGIN HEATING OR COOLNG CYCLE — | +—-———— END H/C CYCLE ———>
. /
ONn'é‘éSn : 7f HEATING MODE —
VAI_VE peas _ COOLING MODE —
OFF . _ " A . — 7/ /A ptphinhiop g RN
¢ »|1sEcl«
ON .
START ; '
CAPACTOR o | |
ON : ////
COMRESOR_ e
OFF : :
ST oGS ST — | | e Co
. : . sec to 4 min
- (MOOE dependant) |
FAN ] :
o - _e——CONTINUOUS PUMP SELECTED - . L
: 7/ i

PUMP

. 2 min
OFF

. 5sec I:ESSGC >

Soft Start Sequence Timing Diagram
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Internal Sensor Inputs
The ECU-Maxx has four internal sensors:

1. Control Panel Air Temperature Sensor
2. Control Pane! Ambient Light Sensor
3. AC Line Voltage

4. System Amperage
External Sensor inputs

The standard ECU-Maxx has inputs for three external sensors. Please
refer to Figure 3 for a graphic representation of where these inputs are.

1. Alternate Air / Qutside Air Temperature Sensor
2, High Freon Pressure Input (Optional)

3. Low Freon Pressure input (Opfional)

System Outputs

FAN The fan motor is connected to this output. Varying the output voltage controls
fan speeds. The fan can be configured for two different modes of operation:

1. On continuously when the system is on.

2. On when the compressor is running and off when the compressor is not
running. Note that the fan shuts off 15 seconds after the compressor
during normal heating and cooling. Ifthe CAL Rod Heater is installed, the
fan runs for 4 minutes after the heater is turned off. The fan also has a 4
minute shut-off delay in moisture control mode.

PUMP This output can be configured for two different modes of operation:
1. On continuously when the system is on and the fan is operating.
2. On when the compressor is ON and OFF when the compressoris OFF.
This setting reduces pump wear. The pump will cycle off 2 minutes after
the compressor in this mode.

VALVE The valve outputis turned on when the control senses the need for heating,
The water temperature must be greater than the low water limnit to activate
the valve, if the optional CAL rod heater has been installed.

COMP. The compressor output is on when the ECU-Maxx is calling for heating or
cooling. The compressor is noton in the heatingmode ifheat is being supplied
by the optional electric CAL rod heater.

HEATER The heater cutput is on when heat is called for and the water temperature
S i3 Squak o of 1885 thaii the 1w watiriuiui, aud e hisalot s Lisiaticd. Luw
sea water temperature will cause the unit to switch to the electric heater
(if installed). When the heater option is selected, the water inlet option

should also be installed.

START The compressor start relay is included in the control outputs. The ECU-

RELAY Maxx monitors compressor starting time and run current to assure proper
operation of the relay and efficient compressor start-up. Low line voltage
cannot cause the relay toreenergize accidentally as happens with conven-
tional start relays. A start relay malfunction will cause compressor shut
down and lock out to prevent compressor failure.
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ECU-MAXX MANUAL SUPPLEMENT

RE: LOW PRESSURE SWITCH WIRING

Effective with ECU-Maxx version 45 the low-pressure switch connection terminals on
the board have been reversed. The top terminal is now the connection to be used for the

low-pressure lead. The bottom terminal is now the common leg, which is connected
through the board trace to the high-pressure common terminal.

When connecting a version 45 ECU-Maxx the low-pressure switch blue wire must be

attached to the top LP switch terminal.

BEFORE
ECU—Maxx
BLACK He 'i]"
u
BLK/WHT n Zr
L}
BLUE
FRM—410-C#3
e — ™ = 3 —
g o 3379537
e I |12 > = L o ox z
= @ | FFEF &
Low

HIGH

PRESSURE PRESSURE

SWITCH

SWITCH

LOW PRESSURE SWITCH WIRING
PRIOR TO ECU-~MAXX VERSION 45

ECU-Maxx VER:10a 12/1/97

AFTER
ECU-Maxx
BLACK HIGH Low
L)
BLK/WHT 11 Lz
L)
BLUE |
FRM=410-C45
g5 w |u S53793
3 15 11 [
Ak 3 R E
Sleie[Sls[sl!
HIGH Low

PRESSURE
SWITCH

PRESSURE
SWITCH

LOW PRESSURE SWITCH WIRING
STARTING WITH ECU-MAXX VERSION 45
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Fai-saFe AnD FauLT HANDLING

ECU-Maxx Oprerations ManUAL

Fault Code Action Taken by ECU-Maxx Level1| Level 2| Level 3

Air Sensor Fault AIR |Complele shutdown until the fault is cleared. Yi=S YES YES
Water Sensor Faulit H20 |Shutdown of water pump uniil the fault is cleared. MO YES YES
_n_mm h Pressure Fault H-P }Shutdown of compressor until the fault is cleared. ZO YES YES
Low Pressure Faulit L-P  |Shutdown of compressor until the faultis cleared. MO YES YES
m_._m_”m_:mﬂ_ Low L-O Unit will cortinue to operate. System shutdown will occur after _
Line Voltage Fault 15 SECONDS of continuous low voltage. Requires a manual YzS YES YES
Shutdown OFF A-C restart after 4 consecutive failures ,
mmhmnm_:ma Low L-O |Unitwil continue to operate. System shutdown wil occur after 5
Line Voltage Fault MNUTES of continuous low wltage. Requires a manual restart Y=S YES YES
Shutdown ON A-C after 4 consecutive failures ,
Electrical Shorts on All electrical outputs are turned off. Faut code indicates which )
Power Qutput LInes | SHO |ouputis shorted. PU=Pump, rE=Reversing Valve, FA=Fan, Y=S YES YES
H CO=Compressor. Requires Power Removal to Clear! -
install problems q

. System shutdown for 15 seconds. Fhigh current stili detected, _
High Current Fault H-C |system will shut down again. If system shuts down 4 times, YiZS YES YES

manual restart is necessary. -
Compressor Activaled by high head pressure switch or klixon. System shuts :
P CLF |downfor 15 seconds and restars. After 4 consecutive failures YI=S YES YES
Load Fault manual restat is required, .
i Sticking start relay or defective start capacitor will initiate

M—.m_.n Omﬁmo_ﬁo._. or Scr |complete system shutdown after 4 consecutive failures. Scr YizS YES YES

tart Re _m< Failure displayed and manual restart required. ;

NOTE: See pages 16 and 25 for more detailed descriptions of fail-safe protection levels.
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ECU-Maxx Operations MANUAL

FAULT HANDLING & FAIL-SAFE MODES

Fail-Safe

Lockout

Fault Display

There are three levels of fail-safe protection. Level 1 is the lowest. In this level,
the sensors are not monitored for faults. In the two other levels, the sensor is
monitored for faults. Inlevel 2, if a fault is detected, the fault code is displayed,
but no other action is taken. In level 3, the fault is displayed and the compressor
is shut down.

Lockout occurs if three level 4 faults are detected within a heating/cooling
eycle. Lockout causes the system to shut down. Lockout can only be cleared
by going to the OFF Mode and back to the ON Mode using the Power
Button.

When a fault occurs, a fault code is flashed on the display. The flashing can be
removed from the display by pushing and releasing the Power button to reset the
control. This resets the control but does not remove the fault!

Electrical Short Faults

When a short is detected on one of the system output terminals, the ECU-Maxx
will display the fault code "SHO" followed by another code indicating which
output is shorted:

"CO" indicates a Compressor short.
"FA" indicates a Fan short.

"PU" indicates a Pump short.

"rE" indicates a Valve short.

Failsafe . i
Protection . Description of Action Taken by ECU-Maxx
Level
MINIMUM PROTECTION LEVEL:
Air Sensor Fault: Heating/Cooling immediately suspended; normal
. Niienlne Skt mebet .| OPEFation not resumed until fault cleared. Fault display: "AIR" o
T |TTTTTTTTTYT | Low Voltage Fault: ECU-I will react according to how Low Voltage
Shutdown programmed.
NO OTHER FAILSAFE PROTECTION PROVIDED.
Display fault & shut | INTERMEDIATE PROTECTION LEVEL:
5 down compressor All actions taken in Failsafe Protection Level 1 Plus:
with continuous In addition, the FAULT CODE message will be displayed but
restarts. NO ACTION WILL BE TAKEN by the ECU-IL
Display fault & MAXIMUM PROTECTION LEVEL:
3 require manual reset | FAULT CODE messages are displayed and the appropriate action is
after 4 failures. taken, according to the problem encountered.

ECU-Maxx VER:10a 12/1/97
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ECU-Meaxx Orerations ManuaL

416 OrTION BOARD

An Optional Accessory Board may be ordered for the ECU-Maxx [Part
Number: 416-X0A]. This board provides inputs for the following fea-

tures:

» Auxiliary Heater (CAL Rod Heater)

» Qutside Atr Sensor

 Service / Water Sensor

N 4— From L1 & L2 Supply for Main Beard

AC|L2
AC[LA
[ )= — 31ETH
F ih zZn Ih E
~, 7]
Ci) ®|®

O
0

N

O
O

J1

Oy O TH
OO0

[COo00000000000[]

O-LR3 +O
Service O
Water Bt: J3 &
Sensor loMh° o o

n O

o N
O o]
Not Used 93 A9

_ELECTRIC |

_ HEAT STRIP.
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TypricAL APPLICATION

ECU-Maxx OrPeraTions MaNUAL

=1
Fl
b
LF

RSty

T R S ot

SR

T B B A e e T P e A

N AC 1207240 voit

Application Example 1: Standard (AC) Hookup ECU-Maxx

l SERVICE AC L2
3 AC L1
| b
e 5¢2 3 His s M i
© =8 - & |[ =55 ]| & PEESIq  OFESI0
YT = I vl ezarorYp{ezs UOE%I-O
O h Q [+]
o B st V[ B BE E
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ECU-Maxx OperaTions ManuAL

SPECIFICATIONS

SET POINT RANGE

DISPLAY TEMP RANGE

LOW VOLTAGE DETECTION

Programmable

SENSOR ACCURACY
FUSING

VOLTAGE

FAN OUTPUT

VALVE

PUNMP

COMPRESSOR

CAL ROD HEATER

(416 Option Board Required)

60° F to 85°F
ZERO (0) to 160° F

115 VOLT UNITS 85 VAC
220 VOLT UNITS 185 VAC

+2°F at 77°F
ELECTRONIC

110 or 220 VAC at 50 or 60 Hz
25 AMPS at 220 VAC

25 AMPS at 220 VAC

25 AMPS at 220 VAC

40 AMPS at 220 VAC

30 AMPS at 220 VAC

ECU-Maxx VER:10a 12/1/97
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ECU-Maxx Operarions ManuAL

Factory Programming Options F-1 Through F-8
Enter the factory program mode by first entering the programming mode then
pressing the power and fan buttons simultaneously. Use the mode button to
move forward and the Temp select button to scroll back through the factory

program items. Once in the factory mode the following program changes can be
made:

F-1: Voltage Calibration

The systems volt meter can be adjusted plus or minus 10 volts AC. Use this item
to calibrate the voltmeter,

F-2: Calibrate the Current Meter

The systems current meter can be adjusted plus or minus 10 amps. This item is
used to calibrate the systems current meter.

F-3: Compressor Run Time Low Range

The compressor run time can be reset should the compressor have to be
replaced. F-3 covers the range 1 through 999 hours run time.

F-4: Compressor Run Time High Range

F-4 is used to reset compressor run times from 999 through 10,000 hours. Ten
thousand hours would be displayed 10.0 in the display window.

F-5: Short Circuit Test

The short circuit test is normally Off, however, while the unit is being installed
the short circuit test can be turned On. Once the system is installed and no short
circuits are detected the Short Circuit Test should be turned Off. Turning offthe
test will speed the cold boot-up time from the AC power off condition.

F-7: Reserved For Future Use

F-7 is a blank memory location reserved for future use.

F-6: Compressor Load Fault Message (CLF) Normally On

Compressor load fault (CLF) occurs when the KLIXON or high head pressure switch
opens causing an interruption of power to the compressor. Typical causes would be loss
of cooling water or high Freon head pressure. The CLF can be turned off during trouble
shooting sessions but should be turned on for normal operation.

F-8: Start Cap Relay Supervisory Circuit (SCR)

The operation of the systems start capacitor and relay are monitored and the
compressor is shut down if either item fails. A sticking or failed start component will
cause the compressor to fail. Shutting down the compressor and flashing SCR saves
unnecessary compressor burnouts. SCR is NORMALLY ON and can be tempo-
rarily turned off for trouble shooting, however, SCR should be turned on after
the problem is resolved.
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2000 NORTH ANDREWS AVENUE EXTENSION
POMPANO BEACH, FLORIDA 33069-1497 U.S.A.
Telephone: (954) 973 2477
Fax: (954) 979 4414
Service Hot Line: (954) 745 0150
Service Fax: (954) 973 8795
E-Mail: sales@tmenviro-fl.com
Website: www.marineair.com
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Every precaution has been taken in the preparation of this manual to insure its accuracy. However,
Marine Air Systems assumes no responsibility for errors or omissions. Neither is any liability assumed
for damages resuiting from the use of this product and information contained herein.




