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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 beer
designed for easy installation and solid state operation. The following pages
describe both operation and user-defined parameters available on the ECU-
Maxx.

SyYsTEM FEATURES

AC Voltmeter
The ECU-Maxx's hardware includes an AC voltmeter which is used to monitor
and display line voltage. These readings representdit@ge at the control
module, not at the electrical panel. The line voltage feature is the first item
accessed in théiew 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\irew 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 itsalff to the
n equipmentitis connected with. The system or cooling 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 shouldot be subjected to direct sunlight. The alternate
(remote) air sensor should be used if these conditions cannot be met.
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Ambient Light Sensor

The display panel is equipped with an ambient light sensor (photodiode) which
automatically controls the display brightness. This feature allows maximum
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

The ECU-Maxx may be configured with an optio@almpressor 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
is installed at the factory and must be ordered specifically.

Solid State Fuses

The ECU-Maxx monitors the system currbefore and duringny 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 problems.
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OPERATOR CONTROLS & DispLAY PANEL

Please refer tbigure 1,below, for the location of the buttons and displays listed
on the following pages:
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Figure 1! ECU-Maxx Control Buttons and Indicator Displavs

1. POWER button

The power button is used to switch the ECU-Maxx betv@iéiMode andOn
Mode, enterProgram 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 wiManiml Fan Mode.

3. UP button

The Up buttonis used to increase the temperatiipointvalue, and to increase
the value of programmable parameters when the ECU-Maxx
is in Program Mode.
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4. DOWN button

The Down button is used to decrease the tempersgtiqgointvalue, 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 scroll up through the programmable
features irProgram Mode.

6. TEMPERATURE SELECT button

The Temperature Select button is used to choose which temperature will be
displayed on the 3-digit LED Display. Itis also used to enteYigne Mode and
to scroll down through the programmable featurd3rogram 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 whéteat Mode has been selected.

9. COOL MODE light
The cool mode indicator LED will be lit whe&®ool Mode has been selected.
10. AUTOMATIC MODE light

The automatic mode indicator LED will be lit whé&uto 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 whdpoisture Con-
trol Mode has been selected

12. MANUAL FAN light

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

13. AUTOMATIC FAN light

The Automatic Fan indicator LED will be lit whé&utomatic 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
litin 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.
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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 alterr
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 temperature 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 witdphendDown buttons.

18. COMPRESSOR ON light

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

MobpEs oF OPERATION

Off Mode

When the ECU-Maxx is in th®ff Mode, all control outputs will be turned off. All programmed
parameters and user settings will be saved in nonvolatile melRtogram Mode can only be accessed
in theOFF Mode.

On Mode

When the ECU-Maxx is in th@n 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 tF
unit was on.

Note: If the unit is being turned on after an interruption of power, this is considp@aler-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 beGool Only Mode, only the cooling system will be used as
needed.

Heat Only Mode

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

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

Temperature is automatically maintained within the programmed temperature
range of theet point.For example, the factory default value for the temperature
hysteresis is 29%/hen the temperature requirement has been satisfied, a 2° shift
is 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

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

FAn OPERATION

Auto Fan Mode

Manual Fan Mode

View Mode

Program Mode

To Turn the Unit On

POWER

To Turn the Unit Off

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 th&ervice ModesView mode allows the user to 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 th&ervice ModesProgram mode allows the user to
change any of the 34 program settings.

Press th&@ower Buttononce. This toggles the ECU-Maxx fradif 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
onthe display panelwillturn onfor 1 second prior to resuming normal operation.

Press th@ower Button once to toggle the ECU-Maxx fro®n 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 tOgtional CAL Rod Heater.

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

Selecting Heat Only Mode

Repeatedly press tiidode button until theHeat 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 compressor will turn off and
heat will be supplied by the optional CAL rod heater, if installed.

Basic OPERATION

Setting Automatic Mode

Repeatedly pressing tMode buttonuntil theAuto Mode indicator LED is on
places the ECU-Maxx ihutomatic Mode, and heating or cooling will be
supplied as needed. In addition toAwto mode LED, th&€oolandHeatLEDs
will be lit when the unit is cooling or heating.

Setting Moisture Control Mode

By repeatedly pressing tiode button until theMoisture Control indicator

is on places the ECU-Maxx in thidoisture 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

TheSet Pointshould 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:

Pressing théJp or Down buttons when the ECU-Maxx is in th®n 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, thenrapidly 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
1 LED lit beingLow Fan and 6 LEDs lit beingHigh Fan.

When the ECU-Maxx is placed &utomatic 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 pointis approached, the fan speeds are reduced, culminating in low fan speec
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
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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).

The maximum temperature differential may be increased from 6° to 12° by

m changing the programmable parameéiatomatic Fan Speed SpreadThe
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 iAutomatic Mode, press and releagheFan Speed button

ﬂ until theAuto indicator LED is turned on.
Setting Man n Mode

To place the fan iManual Mode, press and releashe Fan Speed button.
This toggles the fan control from Automatic to Manual mo&esssing and
holdingtheFan Speed buttonwill cause the fan speed lights to scroll 1 (one)
through 6 (six) and then back toReleasingheFan Speed buttonwhen one

of these fan speed lights are on will set the fan speed to that number.

Example:Releasing the button when therd LED is on will set a 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

With the ECU-Maxx inrOFF Mode, press and releashhe Fan Speed button

to turn the fan orPress and holtheFan Speed Buttonto set the desired fan
ShErD speed as indicated on the Fan Speed Bar Graph. The ECU-Maxx wiFFanter
Only or Circulation Mode. Only the Fan Speed Bar Graph is illuminated during
Circulation Mode.Pressing thé-an Button cancels thé&an Only Modeand
returns the unit to th©FF Mode.

Note: Automatic fan speeds are not available in Fan Only Mode. Manual fan
speeds selected pertain tofam Only Modeand do not affect the pre-selected
fan speeds iieat, Coolor Auto Modes.

Entering View Mode

Press and holdhe Temp Select buttonfor 2 (two) secondghenreleasethe
button Use thdJp andDown buttons to scroll through the various items that

TEMP may be viewed. A mnemonic code for the value being displayed is flashed along

SELECT ) S o . : .
with the value in view mode. The following items are available for display in
View Mode:
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. AC Line Voltage (Voltmeter) (cod&C" )

. AC Amperage (Ammeter) (codeur" )

. Water Sensor (codei20" )

. Total Compressor Run Time (in hours) (ctck' )
. Freon Low Pressure (cotleP" )

. Freon High Pressure (cotdd-P" )

. AC Line Frequency (50 or 60 Hz) (cotleE" )

~NoO ok, WNER

Exit View Mode by pressing th@ emp Select ButtonT his will return the unit
to normal operation. The ECU-Maxx will exit View Mode automatically if no
buttons are pressed for 1 (one) minute.

Procram MobDE

Program Mode is a mode in which many of the operating parameters may be
adjusted. The ECU-Maxx is shipped witactory Default settings of these

m 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
operating sequences. Operator confusion related to program parameters car
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 fro@FF Mode. From Off Mode press

and holdthe Power button for 5 (five) seconds until &" appears in the
display.Release th&ower buttonand the charactef®-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@f~ Mode if
@ no programming is attempted for 1 (one) minute.

Restoring Factory Default Settings

Initialize Factory Default Settingsby pressing and holdinthePower button
for 10 (ten) secondshen the ECU-Maxx is in th@FF Mode.

Five (5) seconds after the button is pres4¥ed,appears in the display. At 10
(ten) seconds, the lettel®" appear, indicating the initialization process has
been completed. Releasing the button momentarily displaySdftevare
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 pressiniyltiaee button or the
Temp select button Program parameters are designated®yn” in the
—_— display, where "nn" is a number from 1 to 34. PressingMbde button

repeatedly will cause the display to scugithrough all the program parameters.
SELECT

Pressing th&emp Selectbutton will cause the display to scrdbwn through
all the program parameters.

un TheUp andDown buttons are used to select the data or set the desired limits
for the parameter being programmed.

SelectOption ON or Option OFF using theUp and Down buttons. This
method is followed throughout Program Mode; however, special instructions
are included in the secti®fmogrammable Parameterdor individual functions

that require them.

Exiting Program Mode

There are two methods to exit program mdttess thd?ower button and the
ECU-Maxx returns to th©®FF Mode. Not pressing any button for 60 (sixty)
seconds will cause the control unit to exit Program Mode.

Software Identification

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.

PROGRAMMABLE PARAMETERS

The 34 programmable parameters along with thaatory Default Settingsare listed irat 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 LevelBvery 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 i ECU-Maxx Reduction in Temp Before
lowered 2°. Four hours later, the cydleProgram  Setting Cooling is Stopped
starts over. However, this cycle dogs

not conflict with the minimum o 1 2°F

maximum temperature settings.
P g 2 4°F

The Humidity cycle will not star
until the maximum or minimum tem 3 6°F
perature requirements have been sat-

isfied. Dehumidification can be programmed at one of three levels, as shdallén2, above. The factory
default setting for this function lsevel 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. UséJifinandDown 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.
un 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. UdgpladDownbuttons 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 selectsontinuous operationof the pump when the ECU-Maxx is on.

On selects the function to allow the pumpale with the compressorThis
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 modéF selects degredsahrenheit (°F).
n Program mod&C selects degred&3elsius(°C).

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

P-6: Temperature Calibration

Use this feature to calibrate the air sensor within a range of £10°.
un EnterProgram Mode and the current calibration offset will be displayed. Use
theUp andDown 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 selectscontinuous operationof the fan (factory default)

On selectgycle fan with compressorln this mode the fan will shut off 5to
135 seconds after the compressor, depending on the value for the compressol
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 thdJp andDown buttons to select the fan speed preset. The factory default
setting of this function ig0.

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.

un Use theJp andDown buttons to select the fan speed preset. The factory default
value of this function i40.

P10: Fan Motor Select

The fan motor select option 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.

SPselects thehaded polefan option (factory default)
SC selects thsplit 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° spreac
per fan speed or 2° spread per fan speed. In cooling, the fan speeds increase ¢
the temperature exceeds the set point. In heating, the fan speed increases as tr
temperature decreases in relation to the set point. In both cases, the fan speet
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 is 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 problen
in the heating mode. To help reduce head pressure, the automatic fan speec
operation can be reversed in the heating mode. In other words, the fan speed
increasesas 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 flashingH-1" and ther'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 thdp and Down buttons to select the high water limit.

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

@ compensated for sensor 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 attemperatures 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 flasiin@" then

"H20" in the display. Fail-safe protection levels apply to the low water limit.

(t 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'hei20
nn warning will not be displayed when tBAL rod heater is installed!

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 thpandDownbuttons to select the low water
limit.

m Low water limit readings are taken with the compressor running and are compensated for
sensor location which is outside the Freon circuit. Since cooling water flows inside the
Freon circuit, the settings 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 programi®@édfitisinstalled. 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 circuitboard 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
m software option can be turned 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. Thi
function is only valid if P16 is enabled.

P19: Low Pressure Freon Switch Hold-Off Delay

Low Freon pressure conditions can occur during normal operation. To prevent
erroneous 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 faull
to occur.

The minimum delay is 60 seconds. The delay range is 1 to 15 minutes, in 1
un minute increments. Use thip andDown 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 &A& 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 car
be set at different intervals for each control to allow only one compressor to start
at a time. The units should be stagédeast5 seconds apart.

un The minimum delay is 5 seconds. The maximum delay is 135 seconds. Use the
Up andDown buttons to set the delay.

P22: Low Voltage Threshold

The Low Voltage Threshold defines the voltage where the compressor is turned
off. The fault cod€'L-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 units, and 175 VAC through 200 VAC for 220 Volt units. Use
theUp andDown 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

m 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 contin

ued 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)

Failsafe
Protection
Level

Action

Description of Action Taken by ECU-Maxx

Display fault onl!

MINIMUM PROTECTION LEVEL:

Air Sensor Fault: Heatg/Cooling immediatey suspended; normal
operation not resumed until fault cleared. Fault digplAIR"

Low Voltage Fault: ECU-II will react accordgto how Low Voltage
Shutdown prgrammed.

NO OTHER FAILSAFE PROTECTION PROVIDED.

Display fault &

restarts.

down compressor All actions taken in Failsafe Protection Level 1 Plus:
with continuous In addition, the FAULT CODE mesge will be displyyed but

shut |INTERMEDIATE PROTECTION LEVEL:

NO ACTION WILL BE TAKEN by the ECU-II.

Display fault &

after 4 failures.

require manual reset| FAULT CODE messges are displged and the appropriate action is

MAXIMUM PROTECTION LEVEL:

taken, accordig to the problem encountered.

To restart ECU-Maxx manually, press théower buttorto reset the unit to tHeFF Mode.

P24: Fail-safe Protection Level

-

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 dowr
to prevent burning the motors out.

Note: Four consecutive shutdown events will lead teuatained system
shutdown.The ECU-Maxx can be reset to thBl Mode by pressing th&ower
buttononce.

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 whiléuto Mode.

The ECU-Maxx can be configured to provide 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.

ECU-Maxx VER:10a 12/1/97 PAGE 17



ECU-Maxx OpPErATIONS MANUAL

P27: Soft Start Ramp Delay

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 syste8pftthe
Start Ramp Delay Optionwill adjust the ramp time from 0 to 5 seconds (see
system timing diagram in tt&ystem Control algorithmsection). The factory
default setting is 2 seconds.

un Use theUp andDown buttons to adjust this setting.

P28: Self Test

The diagnostic self test is included to help verify proper operation of the ECU-Maxx. Upon
entering th& est 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 sensor is defective, "AIR" will flash continuously in the display. A good sensor
will display the correct ambient temperature.

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

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

5. Water Inlet Sensor Test: The water inlet temperature sensor is checked and should
display the correct water temperature, assuming that it has been properly installed. A failed
water sensor test will continuously flash "H20" 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 Output Test: The pump is turned on for 5 seconds and then turned off.

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

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

Self test can be cancelled at any timglgssing théower Button.When the
Self testis completed ECU-Maxx will exit to th@FF mode

P29: Outside Air Option

When this option is turne@N, theAlternate 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 pump 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 heaterQAL Rod Heater) must be installed if heating is required.

P-33: De-Icing

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 modeshown with automatic fan speeds reversed, i.e. P-12 ON
... fan speed increases as set point is approached.

/'“\

setpoint +4%
Setpoint +2¢
Sotpoint

Temperature

setpoint -2¢
Setpoint -4
LEGEND
Lomipremasy L 0 Yakar LHY -, ﬂ'
Lrarpirsscy CF Walve O “ e
v S | waly |-||.
Leree ban
Sarlamm Fan -
High fan | Auto Fan Speeds

Figure 2. BOU-Muxx Temperature Control Algorithim
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ProGrAM TABLE

Prog Factory Default )
Programmable Parameter ) Permitted Values or Ranges
Num Settings
P-1 | Moist Cntrl Mode Dehumidification Level Level 1 1,2 0r3
P-2 | Moist Cntrl Mode High Temp Set Point 85° F 77°F to 95°F / 23°C to 35°C
P-3 | Moist Cntrl Mode Low Temp Set Point 55° F 50°F to 69°F
Cycle Pump With Compressor On=P With C .
P-4 y .p P . On=Punp w/ Conp. " uer : omp
Off = Continuous On = Pump Cycles With Comp. Off = Continuous Pum
P-5 | Temperature Display °F or °C °F °F [ °C
P-6 | Temperature Calibration (Used to Cal. Inside Air Sensor) 0° -10°to +10°
Cycle Fan With Compressor On=F les With C onp.
P-7 y . P . Off = Continuous Fan n an Q/ce's I onp
On = Fan With Compressor Off = Continuous Fan Off = C ontinous Fan
P-8 | High Fan Speed Limit (arbitrary units) 70 50 to 80
P-9 Low Fan Speed Limit (arbitrary units) 40 25 to 49
Fan Motor Select SP = Shaded Pole
P10 ) . Shaded Pole SP SP or SC
SC = Split Capacitor
P11 | Automatic Fan Speed Spread (Speed Change per °F) 1° 1° or 2°
R Aut tic F ds Durig Heati
P12 everse Automatic Fangeds Durig .ea'lrg ) ) Off = Normal O peration On/ Off
On = Fan Peed Increases as Set Point ipgxoached in Heatig
P13 | High Water Limit (Compessor must be running!) 140° F 100°F to 150°F 37.8° C 65.6°(
P14 | Low Water Limit (Compessor must be running!) 50° F 40°to 60° F 4.5° to 15.5°C
P15 | Water Sensor Option (Option Board Required) O ff On/ Off
P16 | High Pressure Switch Option (Compessor must be running!) On On/ Off
P17 | Low Pressure Switch Option (Compessor must be running!) On On/ Off
P18 | High Pressure Freon Switch Disable [Heating Mode Only] On On/ Off
P19 | Low Pressure Freon Sw. Hold-Off Delay 10 min 1 to 15 Minutes
P20 | Cal Rod Heater Option (Option Board Required) O ff On/ Off
P21 | Minimum Compressor Start Delay 5 seconds 5 sec.- 135 sec.
85V (110VAC) 75 - 100 VAC
P22 | Low Voltage Threshold Protect
185V (220VAC) 175 - 200 VAC
Sustained Low Voltage Shutdown
P23 ) Off On/ Off
Off = 15 Second Delay On =5 Minute Delay
P24 | Failsafe Level 3 1,2 0r3
P25 | Temperature Hysteresis 2° F 20, 3°, 4° 5° or 6° Fahrenpeit
P26 | System Curent Limit 35 Amps 5-40 Amps
P27 | Compressor Soft Start Delay (Factory Installed O ption) 2 sec 0- 5 sec
P28 | Self Test O ff On/ Off
) . ) On = Air Sensor Installed
P29 | Outside Air Sensor O ption Off
Off= No Sensor Installed
P30 | Station ID # for Lan-Maxx Network 0 0-40
Winterized )
P31 . ) . Off = Normal Operation Oon/ Off
Alows Electric Heat peration Wihout Sea The Water Ppm
P32 No Reverse @cle Heatirg Off = Reverse @cle On = No Reverse gcle Heat
Use In Cold Water Where CAL Rod Electric Heat Is Instaled Heating Off = Reverse @cle Heatig
P33 Antilcing Cycle (Periodic Reverse ®le Operation Prevents Ice From of On = Antilcing Enabled
Forming On Evgorator C oil) Off = Anti Icing Disabled
P34 | Calibrate Outside Air Sensor 0°F -10°F to +10°F
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ECU-Maxx System Timing

Timed Start Timing

Soft Start 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. It 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.

The need for heating or cooling is determined by the ECU-Maxx. This
determines 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 off immediately after the compressor rotor is spinning.

The system is now up and running, and will remain running until temperature

requirements are met. The system 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.

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 O 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 system 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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Internal Sensor Inputs

The ECU-Maxx has four internal sensors:

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

4. System Amperage

External Sensor Inputs

System Outputs
FAN

PUMP

VALVE

COMP.

HEATER

START
RELAY

The standard ECU-Maxx has inputs for three external sensors. Please
refer toFigure 3 for a graphic representation of where these inputs are.
1. Alternate Air / Outside Air Temperature Sensor

2. High Freon Pressure Input (Optional)

3. Low Freon Pressure Input (Optional)

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. If the 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.

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. Onwhen the compressof8l andOFF when the compressor@G-F.

This setting reduces pump wear. The pump will cycle off 2 minutes after
the compressor in this mode.

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

The compressor output is on when the ECU-Maxx is calling for heating or
cooling. The compressor is not on in the heating mode if heatis being supplied
by the optional electric CAL rod heater.

The heater output is on when heat is called for and the water temperature
is equal to or less than the low water limit, and the heater is installed. Low
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.

The compressor start relay is included in the control outputs. The ECU-
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 to reenergize 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 OpPERATIONS MANUAL

Fault Code Action Taken by ECU-Maxx Level 1 | Levt
Air Sensor Fault AIR |Complete shutdown until the fault is cleared. YES YE
Water Sensor Fault H2O |Shutdown of water pump until the faultis cleared. NO YE
High Pressure Fault H-P | Shutdown of compressor until the fault is cleared. NO YE
Low Pressure Fault L-P Shutdown of compressor until the fault is cleared. NO YE
S_UStamed Low L-O Unit will continue to operate. System shutdown will occur after
Line Voltage Fault 15 SECONDS of continuous low voltage. Requires a manual YES YE
Shutdown OFEF A-C restart after 4 consecutive failures
S_UStamed Low L-O Unit will continue to operate. System shutdown will occur after 5
Line Voltage Fault MINUTES of cortinuous low wltage. Requires a manual restart YES YE
Shutdown ON A-C after 4 consecutive failures
Electrical Shorts on All electrical outputs are turned off. Fault code indicates which
Power Output LInes SHO [outputis shorted. PU=Pump, rE=Reversing Valve, FA=Fan, YES YE
install problems CO=Compressor. Requires Power Removal to Clear!

) System shutdown for 15 seconds. If high current still detected,
High Current Fault H-C |system will shut down again. If system shuts down 4 times, YES YE
manual restart is necessary.
Compressor Activated by high head pressure switch or klixon. System shuts
LoadpFauIt CLF |down for 15 seconds and restarts. After 4 consecutive failures YES YE
manual restat is required.

Start Capacitor or Sticking start relay or defective start capacitor will initiate

b Scr  |complete system shutdown after 4 consecutive failures. Scr YES YE

Start Relay Failure

displayed and manual restart required.

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

PAGE 25
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FAULT HANDLING & FAIL-SAFE MODES

Fail-Safe

Lockout

Fault Display

Electrical Short Faults

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. In level 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 ithree level 4 faults are detected within a heating/cooling
cycle.Lockout causes the system to shut down. Lockout can only be cleared
by going to theOFF Mode and back to th©N Mode using thePower
Button.

When a fault occurs, a fault code is flashed on the display. The flashing can be
removed from the display lpushing and releasing tRewer buttonto reset the
control.This resets the control but do&st remove the fault!

When a short is detected on one of the system output terminals, the ECU-Maxx
will display the fault codéSHO" 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 _ . _
Protection Action Description of Action Taken by ECU-Maxx
Level
MINIMUM PROTECTION LEVEL:
Air Sensor Fault: HeatgCooling immediatey suspended; normal
1 Display fault ony! operation not resumed until fault cleared. Fault digpl&IR"
' Low Voltage Fault: ECU-1I will react accordmto how Low Voltage
Shutdown prgrammed.
NO OTHER FAILSAFE PROTECTION PROVIDED.
Display fault & shut [INTERMEDIATE PROTECTION LEVEL:
9 down compressor |All actions taken in Failsafe Protection Level 1 Plus:
with continuous In addition, the FAULT CODE mesga will be displyed but
restarts. NO ACTION WILL BE TAKEN by the ECU-II.
Display fault & MAXIMUM PROTECTION LEVEL:
3 require manual resetf FAULT CODE messges are dispied and the appropriate action is

after 4 failures.

taken, accordig to the problem encountered.
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416 OprTiON BoArRD

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

* Auxiliary Heater (CAL Rod Heater)

» Qutside Air Sensor
» Service / Water Sensor

_@_

Ak L2
AC LA

Service
Water
Senzor

Mot Used

Dutside
Bar F

J2

J1

ELECTRIC

HEAT STRIF

N @ R
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CU-BAmm

=
[

AL) Hookup

£ mad F
tandard |

,_
B
=

Application Example 1:
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SPECIFICATIONS

SET POINT RANGE 60° F to 85°F
DISPLAY TEMP RANGE ZERO (0) to 160° F
LOW VOLTAGE DETECTION 115 VOLT UNITS 85 VAC
Programmable 220 VOLT UNITS 185 VAC
SENSOR ACCURACY +2°Fat77°F
FUSING ELECTRONIC
VOLTAGE 110 or 220 VAC at 50 or 60 Hz
FAN OUTPUT 25 AMPS at 220 VAC
VALVE 25 AMPS at 220 VAC
PUMP 25 AMPS at 220 VAC
COMPRESSOR 40 AMPS at 220 VAC
CAL ROD HEATER 30 AMPS at 220 VAC

(416 Option Board Required)
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Factory ProgrAMMING OpPTIONS F-1 THROUGH F-8

F-1:

F-2:

F-3:

F-4:

F-5:

F-7:

F-6:

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:

Voltage Calibration

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

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.

Compressor Run Time Low Range

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

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.

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 off the
test will speed the cold boot-up time from the AC power off condition.

Reserved For Future Use
F-7 is a blank memory location reserved for future use.

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 los:
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.

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 save:
m unnecessary compressor burndb@RisNORMALLY 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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REVISION HISTORY

Revision: 08First revision from Wendy's original manual. Update from original ECU-Maxx
to Software versions 2.7 through 3.5. Corrected wiring diagrams, program tables and genera
contents.

Revision: 09Changed page 28 typical application to reflect new PC board. Changed P16 and
P17 descriptions to include default settings to ON. Boards are supplied with jumpers on the higt
and low Freon switches and factory defaults allow switches ON.

Revision: 10Install new routine for short circuit test in 220 volt mode to reduce false
messages on 220 applications. Update and correct Factory Default Table on page 20. Misce
laneous typing, grammar and spelling corrections. Update master copy for Russell's manualfile

Revision: 10aChanges for Version 45 including dropping Bimini Relay and
integrating all daughter boards onto the motherboard. Software and hardware
changed to incorporate all known improvements including simplifying the
voltmeter and using the Passport-Il power supply. Short circuit test is turned off
and may be turned on prior to installation. Pc Board is set up for future networking

via option board if requiredviscellaneous typing, grammar and spelling corrections.
Board Revision Level i9" and should be the final revision.
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