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INSTALLATION, OPERATION & MAINTENANCE INSTRUCTIONS
FOR

FP-3 FREEZE PROTECTION KIT

P/N 83-0762
FOR TURBO-COOL AFTERCOOLERS
MODELS AC50-2&3 THRU AC130-2&3
(115-1-60 & 230-1-60 VOLTAGES)

WARNING

BEFORE STARTING INSTALLATION OR MAINTENANCE PROCEDURES, TURN OFF ELECTRICAL POWER AND
COMPLETELY DEPRESSURIZE THE AFTERCOOLER. FAILURE TO HEED THIS WARNING MAY RESULT IN SERIOUS
PERSONAL INJURY AND/OR DAMAGE TO THE UNIT.

NEVER REMOVE, REPAIR, OR REPLACE ANY ITEM ON THE AFTERCOOLER WHILE IT IS PRESSURIZED.

WHEN INSTALLING THIS KIT, ALWAYS COMPLY WITH THE NATIONAL ELECTRICAL CODE AND ALL OTHER
APPLICABLE FEDERAL, STATE AND LOCAL CODES.

SECTION 1 INTRODUCTION

1.1 DESCRIPTION OF OPERATION
The FP-3 Freeze Protection Kit is designed to prevent aftercooler freeze up when the ambient temperature is near or below
freezing, 32°F (0°C).

The FP-3 has a electronic temperature controller with a NEMA 4X rating. The temperature sensor and thermowell mount
into the piping on the outlet side of the aftercooler. When the temperature of the compressed air system falls to 35°F, the
controller will automatically turn OFF the fan(s). The controller is set for a 5°F dead band to prevent rapid fan cycling (fan will
turn off at 35°F and on at 40°F).

A 6 foot heat tape and 30 feet of insulation wrap are provided to wrap around the separator. The heat tape is equipped with
its own internal temperature control. The heat tape and insulation provide additional freeze-up protection.

1.2 THISKIT INCLUDES:
Electronic temperature controller FIGURE 1-A ITEMS INCLUDED WITH THIS KIT
Copper 1/2" NPT thermowell wi/clip

Two (2) cord grip connectors

6llong heat tape, w/ thermostat

3/8" conduit straight connector

Junction box cover plate with a 7/8" DIA hole
Six (6) feet of 3/8" flexible conduit

Four (4) #8-18 x 3/4" self tapping screws
Four (4) Seal fittings for connectors

10. 300long roll of insulation wrap

11. Seven (7) wire nuts (yellow)

12. 3/8" 90 Degree elbow connector

13. Temperature sensor

14. Heat conductive compound

©CoNoGOr~LWNE

1.3 ADDITIONAL ITEMS REQ'D (not supplied):
Wire
Pipe sealant
Models AC-50 & AC-60
One (1) 1" NPT tee
One (1) 1" NPT close nipple
One (1) reducer 1" x 1/2" NPT
Models AC-70 thru AC-100
One (1) 1-1/2" NPT tee

One (1) 1-1/2" x 1/2" NPT bushing
Models AC-110 thru AC-130
One (1) 2" NPT tee
One (1) 2" x 1/2" NPT bushing PAGE 1



SECTION 2
2.1MOUNTING THECONTROLLER

INSTALLATION

The controller should be mounted on the side panel near the outlet of the aftercooler.

Drill the pilot holes into the panel using a 1/8" drill. Reference Figure 2-A for dimensions.

Fasten the controller in place using the four (4) #8-18 x 3/4" long self-tapping screws supplied with the Kkit.

FIGURE 2-A MOUNTING THE CONTROLLER
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2.2INSTALLING THE THERMOWELL AND SENSOR

A 1/2" NPT or larger connection in the system piping
between the outlet of the aftercooler and the inlet of
the separator is required for installing the thermowell.

If a connection is not available, a tee fitting of the
same size as the piping MUST be installed between
the aftercooler and the separator. Use pipe sealant
on all threaded pipe connections.

AC-50 & AC-60 Models only - Install a 1" NPT close
nipple into the tee fitting. Attach a 1" x 1/2" NPT
reducer to the nipple.

AC-70 thru AC-130 Models only - Install a bushing
into the side branch of the tee fitting to reduce the
connection size to 1/2" NPT.

Thread the thermowell into the bushing or reducer.
Place some heat sink compound into the thermowell.
Place the sensor into the thermowell and fasten it in
place using the clip supplied with the thermowell.
Reference Figure 2-B.

Remove the rubber plug from the hole in the controller
and Install the cord grip connector as shown in Figure
2-B. Push the sensor cable through the connector.
Twist the two (2) red wires together and wire the
sensor cable to the controller circuit board terminals
labeled SENSOR A as shown in Figures 2-E thru 2-H.
Note that the sensor wires are NOT polarity sensitive.
Tighten the grip nut on the connector.

PAGE 2

FIGURE 2-B MOUNTING THE THERMOWELL
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SECTION 2 INSTALLATION

2.3INSTALLING THEHEAT TAPE AND INSULATION

Remove the rubber plug from the hole in the
bottom of the controller and install the cord
grip as shown in Figure 2-C.

Cut the plug end off the heat tape. Remove
4" to 6" of the outer jacket. Strip back the
wires.

Push the wire end of the heat tape through
the connector. Allow enough cord inside
the box for wiring. Connect the heat tape as
shown in FIGURES 2-E thru 2-H. Tighten
the grip nut on the connector.

Run the heat tape to the separator. Wrap
the heat tape around the separator as
shown in Figure 2-C. DO NOT OVERLAP
THE HEAT TAPE.

Wrap the insulation around the piping and
heat tape as shown in Figure 2-C.

2.4INSTALLING THE CONDUIT AND COVER

FIGURE 2-C INSTALLING THE HEAT TAPE AND INSULATION

AFTERCOOLER

CONTROLLER
(BOTTOM) [

CORD GR\PN%
N %
E// HEAT TAPE

HEAT TAPE

SEPARATOR

Install the straight conduit connector
on the junction box cover. The cover
with the connector will be used to
replace the cover shipped on the
aftercooler.

Remove the rubber plug from the hole
in the control box and install the 90
degree elbow connector as shown in
Figure 2-D.

The supplied conduit will be used to
run wires between the aftercooler
junction box and the controller. Trim
the conduit to the length needed.
Make sure that the conduit is long
enough so that when it is installed it
does not cross the fan guard(s).
Install the conduit.

3/8"

JUNCTION BOX COVER PLATE

3/8" ELBOW CONNECTOR

FIGURE 2-D INSTALLING THE CONDUIT AND COVER

CONTROLLER
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2.5 ELECTRICAL CONNECTIONS

WARNING

BEFORE STARTING INSTALLATION OR
MAINTENANCE PROCEDURES, TURN
OFF ELECTRICAL POWER. FAILURE TO
HEED THIS WARNING MAY RESULT IN
SERIOUS PERSONAL INJURY AND/OR
DAMAGE TO THE UNIT.

WHEN INSTALLING THIS KIT ALWAYS
COMPLY WITH THE NATIONAL
ELECTRICAL CODE AND ALL OTHER
APPLICABLE FEDERAL, STATE AND
LOCAL CODES.

The 7/8" hole on the Right side of the controller is to be used for incoming
power. Remove the rubber plug from the hole and install appropriate conduit
fitting (not supplied).

The controller is rated for 120/240V-1PH-50/60Hz.

Make the necesssary wiring runs through the conduit from the aftercooler to
the controller. Make the wire connections at the junction box on the
aftercooler and fasten the cover to the aftercooler using the screws from the
old cover.

Complete the wire connections inside the controller as shown in FIGURES

2-E thru 2-H.
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SECTION 2

INSTALLATION

FIGURE 2-E AC-50-2 thru AC-110-2 WIRING DIAGRAM
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FIGURE 2-F AC-50-3 thru AC-110-3 WIRING DIAGRAM
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SECTION 2

INSTALLATION

FIGURE 2-G AC-120-2 & AC-130-2 WIRING DIAGRAM
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SECTION 2 INSTALLATION

2.7 SETTING THE CONTROLLER
The factory settings for the controller are as follows:

FIGURE 2-J CONTROLLERFRONT COVER

RELAY 1 RELAY 2 Pj Q
SET POINT 35°F 35°F L
DIFFERENTIAL 5°F 5°F
MODE COOLING COOLING
Turn on the main power to the FP-3 control. © {vm pr e (857076”}
If the settings have been changed, set them to the factory settings
following the procedures below . The controller will retain the setting if
the power is disconnected.
PROGRAMMING PROCEDURES
1. Press MENU key, then press RIGHT arrow key three times to set up
relay #1. ]
2. Use the UP and DOWN arrow to select the SETPOINT. Press the
RIGHT arrow to store the setpoint in memory.
3. Press the RIGHT arrow to set the DIFFERENTIAL. Use the UP and
DOWN arrow to set the differential. Press the RIGHT arrow to store the
differential in memory. @ @
4. Press the RIGHT arrow key to set the HEATING / COOLING mode. @ @
Use the UP or DOWN arrow to select the desired mode. Press the
RIGHT arrow to store the mode in memory. @
5. Press the right arrow three times and repeat steps 2 through 4 to set a (5

up relay #2.

6. Press RIGHT arrow three times to exit the program mode.

— _—

SECTION 3 OPERATION

The heat tape is controlled by its own internal thermostat.

Once the kit is installed and set properly, just energize the

controller and it will operate automatically.

The controller will turn off the aftercooler fan(s) when the

Power is supplied to the heat tape as long as the control box

is energized.

temperature of the system air at the outlet of the aftercooler
falls to 35°F. The fan will turn on when the system
tempterature rises above 40°F.

4.1 TROUBLESHOOTING

The temperature controller is equipped with an LCD display.

During normal operation when the fan is operating, (tem-

perature above set poi

nts) the sensor temperature and

RELAYS 12 ON will be displayed on the controller.

SECTION 4 TROUBLESHOOTING

l PROBLEM

POSSIBLE CAUSES

SO

LUTIONS

1. Aftercooler fan
motor(s) not operating,

No power to the controller

Check electrical power source. If power supply is okay,
check the controller and sensor. Replace if necessary.

system temperature
above 40°F.

Controller not set properly.

Check the controller settings as shown in SECTION 2.7.

Controller failure.

Check the controller settings.
check the main power source.

If the controller is properly set,

Sensor failure

Check electrical power source

and controller. If the controller

and power source are ok, the sensor may be faulty.

To check the sensor, remove it from the thermowell. Adjust the
setpoint on the controller to 50°F and place the sensor in a

container of ice water. The co
to fans in several minutes.

Replace the sensor if faulty.

ntroller should turn off the power
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SECTION 4 TROUBLESHOOTING

4.2CONTROLLERERRORCODES

The controller display panel is used to display error codes in the event of problems with the controller. The four error codes
are listed below.

-- -SENSOR FAILURE
The "--" displayed for the temperature indicates that there is a problem with the sensor. The sensor is open or shorted.
All relays will be de-energized in the event of a sensor failure. If the sensor is damaged, it must be replaced.

EE-EEPROM FAILURE
The "EE" error code indicates that there is a problem with EEPROM. The values read back from the EEPROM are not
the same as what was written into the EEPROM. This error cannot be field repaired. The controller must be replaced.

-60°F or 270°F (-51°C or 132°C) Blinking - TEMPERATURE OUT OF RANGE
The temperature display blinks when the sensed temperature is outside of the display range, below -60°F (-51°C) or
above 270°F (132°C). The displayed value remains at the display limit and the controller continues to function unless
an open or shorted condition is detected.

BLINKINGRELAY STATUS
This occurs when the Relay Minimum Off Time is active. The (il ) blinks while the relay's minimum off time is active.

SECTION 5 PARTS

CLIP
(PART OF

ITEM 2) o) (o
o 0 775 1 oo Hz

]|

| &

I

ﬁ:

D
N
[

CUSTOMER
POWER CONNECTION

TEMNO DESCRIPTION QTY PART NO.
1 CONTROLLER 1 26-7284
2 THERMOWELL 1 29-0325
3 CORD GRIP CONNECTOR 2 510-00001
4 60LONG HEAT TAPE 1 26-0609
5 3/8" CONDUIT STRAIGHT CONECTOR 1 26-1068
6 JUNCTION BOX COVER 1 46-2251
7 3/8" FLEXIBLE CONDUIT 6l 26-0875
8 #8-18 x 3/4" SELF TAPPING SCREW 4 28-1283
9 SEAL FITTING FOR CONNECTOR 4 26-0883

10 300ROLL OF INSULATION WRAP 1 26-0712
11 WIRE NUT (yellow) 7 26-3383
12 3/8" 90° ELBOW CONDUIT CONNECTOR 1 26-1078
13 TEMPERATURE SENSOR 1 26-7186
14 HEAT CONDUCTIVE COMPOUND 1 26-7189
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T775A/B/M SERIES 2000 CONTROLLER

3. SCHEDULING

MENU MENU
L SCHEDULE SCHEDULE
L — <4 MON-FRI

| E1SETPT > ||

E1TIME
E2 SETPT
E2 TIME
EXIT

M24541

Fig. 74. Schedule Event Menu (Showing MON-FRI).

3.3. Setting Individual Schedules

As shown in the Schedule menu (Fig. 69 on page 30),
schedules can be set for the following time periods:

* Monday through Friday

» Saturday and Sunday

* Individual days of the week

1. From the Schedule menu, use the A and ¥ buttons
to highlight the desired time period.

2. Press the P> button to display the Schedule menu
for the selected time period.

For each selected time period, the schedule event (E1
and E2) parameters are exactly the same as shown in
Fig. 74.

SCHEDULING EXAMPLE

Setting the schedule is independent of the temperature
settings for the relay outputs. The following illustrates a
weekly schedule for daytime (setpoint) and night time
(setback) use and shows the factory default settings:

Table 4. Mon-Fri Schedule Defaults

DAY EVENT SETPT ACTION TIME
Mon-Fri | Event 1 (E1) Setpoint 6:00 AM @
Mon-Fri | Event 2 (E2) Setback 6:00 PM P
Sat-Sun | Not used; remains in Setback from Mon-Fri

E2 settings

@ Setpoint time span is 6:00 AM until 5:59 PM because
setback starts at 6:00 PM.

b Setback time span is 6:00PM until 5:59 AM because
setpoint starts at 6:00 AM.

To set a schedule, continue with “3.3.1. E1 SETPT
(setpoint for event 1)”.

The following figures show the MON-FRI menu, but the
menu selections are the same for any time period.

MAIN
MENU
L= SCHEDULE SCHEDULE

L= MON-FRI MON-FRI
bl E1 SETPT — < E1SETPT

|| SETPOINT »___||

SETBACK
NOT USED

SELECT

SETPOINT
FOR

EVENT 1 »

M24542

Fig. 75. Schedule - Event 1 Setpoint.

62-0254-03

3.3.1. E1 SETPT (setpoint for event 1)

1. From the selected time period menu, use the A and
V¥ buttons to highlight E1 SETPT.

2. Press the P button to display the setpoint options.

3. Usethe A and ¥ buttons to highlight the desired
option.

4. Press the P> button to accept the value and return to
the selected time period menu.

32



3. SCHEDULING

T775A/B/M SERIES 2000 CONTROLLER

MAIN
L SCHEDULE
L= MON-FRI
(B E1 TIME

—]

MAIN
SCHEDULE
MON-FRI
< E1TIME

6:00 AM

SET

TIME

FOR
EVENT 1 »

Fig. 76. Schedule - Event 1 Time.

M24543

3.3.2. E1 TIME (time for event 1)

1. From the selected time period menu, use the A and
V¥ buttons to highlight E1 TIME.

2. Press the P button to display the current time set-
ting for event 1.

3. Use the P button to cycle between the hour,
minute, and AM/PM values.

4. Use the A and V¥ buttons to increase/decrease the
desired value for the hour, minute, and AM/PM.

5. Press the « button to accept the time and return to
the selected time period menu.

3.3.3. E2 SETPOINT (setpoint for event 2)

Creating the setpoint for event 2 is accomplished the
same way as the first event. See “3.3.1. E1 SETPT
(setpoint for event 1)” on page 32 above.

3.3.4. E2 TIME (time for event 2)

Creating the time for event 2 is accomplished the same
way as the first event. See “3.3.2. E1 TIME (time for event
1)” above.

3.3.5. EXIT (exit from selected time period settings)

After entering the time for event 2, use the « button to exit
the schedule time period and return to the Schedule menu
(Fig. 69 on page 30) to select a different time period.

When you finish scheduling the time periods, continue
with “3.4. Exiting Scheduling Mode”.

3.4. Exiting Scheduling Mode

Press the HOME button to exit the Schedule menu and
return to the home screen display.

This completes the Scheduling procedure.
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T775A/B/M SERIES 2000 CONTROLLER

SUMMARY MENU

The Summary menu provides the ability to view the
schedule (E1 and E2 times) for each relay for each day of
the week.

NOTE: Scheduling must be enabled for the Summary
menu to display. Enabling the schedule is
determined in the Setup process for the Output
Options (see page 24).

MENU MENU
Lo QIITAE —|  <SUMMARY
|| MONDAY » |
RELAY 1-2

E1: 06:00AM (72)
E2: 06:00PM (65)

M24545

Fig. 77. Summary Example - Monday Settings.

For each relay, the Summary display indicates the time
and temperature (in parenthesis) for each of the two
scheduled events E1 and E2.

Press the MENU button to view the menu.

Use the A and V¥ buttons to highlight SUMMARY.
Press the P> button to display the Summary
settings.

Use the P button to scroll forward through each day
of the week (Monday, Tuesday, Wednesday,
Thursday, Friday, Saturday, and Sunday).

5. While viewing a specific day, use the A and ¥
buttons to cycle through the individual relay
schedules for that day.

> wbh=

When finished, press the home key to return to the home
display screen.

62-0254-03

SUMMARY MENU

TROUBLESHOOTING

Power Loss

The date and time settings are retained for 24 hours after
a power outage. After a power loss of more than 24 hours,
the date and time settings may need to be reentered. All
other settings are stored permanently.

Errors and Diagnostics

The controller provides an error message and diagnostic
status as described below.

Error Message

There is a two-character error code that displays in
response to controller software problems:

EE

EEPROM Failure — The values read back from

the EEPROM are not the same as written into the
EEPROM. This error cannot be field repaired. Replace
the device.

Diagnostic Messages

There are two diagnostic messages that can display in
response to sensor problems. The diagnostic codes that
can flash on the display are:

Sensor Open or Shorted — Two dashes display
when a sensor (typically temperature) is open or
shorted. An open circuit is considered anything
greater than 1570 ohms (greater than 300F), shorted
anything less than 770 ohms (less than -73F). Which-
ever stages are operating with this sensor cease to
control (meaning relays go to OFF and proportional
outputs go to zero percent).

This message can also mean that the sensor is pro-
grammed, but not physically connected.

-60°F or 270°F (-51°C or 132°C) Blinking
Temperature Out of Range — The temperature
display blinks when the sensed temperature range is
outside of the display range, below -60°F (-51°C) or
above 270°F (132°C). The displayed value remains at
that displayed limit and control continues. Controller
continues to function unless an open or shorted state
is detected.

Blinking relay status

Relay Minimum Off Time is Active — On the home
screen, each relay’s indicator (H) blinks while the
relay’s minimum off time is active.
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SPECIFICATIONS

SPECIFICATIONS

Power: 24, 120, or 240 Vac; 50/60 Hz;

A separate earth ground is required for any power source.

Power Consumption:
* 8 VA maximum at 60 Hz
* 10 VA maximum at 50 Hz

Operating & Storage Temperature Ambient Rating:
» -40°F to 125°F (-40°C to 52°C) @ 50 Hz
» -40°F to 140°F (-40°C to 60°C) @ 60 Hz

Relative Humidity: 5% to 95% non-condensing

Relay Contact Output Ratings (N.O. and N.C.):
* 1/2 hp; 9.8 AFL, 58.8 ALR @ 120 Vac

* 1/2 hp; 4.9 AFL, 29.4 ALR @ 240 Vac

* 125 VA pilot duty @ 120/240 Vac

+ 10A @ 24 Vac (resistive)

Modulating Outputs:

0-10 Vdc; drive a minimum of 2,000 Ohms
2-10 Vdc; drive a minimum of 2,000 Ohms
4-20 mA; drive a maximum of 600 Ohms
Electronic Series 90

Floating

T775A/B/M SERIES 2000 CONTROLLER
DoC

Emissions Compliance

EN 55022: 2006

CISPR 22: 2006

VCCI V-3/2006.04

ICES-003, Issue 4: 2004

FCC PART 15 SUBPART B Class B Limit

Immunity Compliance

EN 61000-6-1: 2001 covering
EN 61000-4-2: 1995 + A1: 1998 + A2: 2001
EN 61000-4-3: 2002
EN 61000-4-4: 2004
EN 61000-4-5: 1995 + A1: 2001
EN 61000-4-6: 1996 + A1: 2001
EN 61000-4-8: 1993 + A1: 2001
EN 61000-4-11 2nd Ed.: 2004

Safety Compliance
UL 60730-1 and Part 2-9 for US and Canada

FCC Compliance Statement:

This equipment has been tested and found to comply with
limits for a Class B digital device, pursuant to Part 15 of
the FCC rules. These limits are designed to provide
reasonable protection against harmful interference in
residential installations. This equipment generates, uses,
and can radiate radio frequency energy, and if not
installed and used in accordance with the instructions,
may cause harmful interference to radio communications.

However, there is no guarantee that interference will not

occur in a particular installation. If this equipment does

cause interference to radio or television equipment

reception, which can be determined by turning the

equipment off and on, the user is encouraged to try to

correct the interference by one or more of the following

measures:

— Reorient or relocate the receiving antenna

— Move the equipment away from the receiver

— Plug the equipment into an outlet on a circuit different
from that to which the receiver is connected

— Consult the dealer or an experienced radio/television
technician for additional suggestions

You are cautioned that any change or modifications to the
equipment not expressly approve by the party responsible
for compliance could void Your authority to operate such
equipment.

This device complies with Part 15 of the FCC Rules.
Operation is subjected to the following two conditions 1)
this device may not cause harmful interference and 2) this
device must accept any interference received, including
interference that may cause undesired operation.
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