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1 Introduction

Wireless Module System allows for quickly and easily monitoring a variety of refrigeration and HVAC applications by connecting
temperature probes, product simulators, humidity probes, or switches to the Wireless Sensor Module that transmits these
signals to the Wireless Gateway. The Gateway translates the signal into usable information to send to the building controller, E2
(version 4.08 or higher) or Site Supervisor, where the data can be logged into reports or used by algorithms to make control
decisions. Refer to the Wireless Sensor System and E2 Quick Start Guides (P/Ns 026-4247 and 026-4255) to get set up with fast,

reliable wireless connectivity.

The Wireless Gateway can receive signals from up to 99 Modules. The Wireless Module is flexible and configurable with up to
three (3) analog or digital inputs that can be used for a variety of applications in refrigeration and HVAC, eliminating installation

materials and costly labor-intensive wiring.

Wireless Sensor

=
=

o

o E2 or
Site
— Supervisor
= RS-485
m | I_ﬁ

Figure 1-1 - System Layout

Using patented energy-harvesting technology, Wireless Module can generate a signal of substantial range from a small amount
of energy. The range is strong and reliable enough to reach 100 feet indoors and can be extended through repeaters to meet
greater distances. The Module has a battery backup in case there is low or no light for extended periods of time and an optional

5V power supply is available for no light applications.

Features:

Wireless Gateway can receive signals from up to 99
Wireless Modules.

Solar power charges the Wireless Module super
capacitor for 5hrs @ 200 lux for continuous
operations with battery backup.

Benefits:

Optional 5V power supply available for Module in low or

no light situations.

Wireless Module has up to three (3) analog or digital
configurable inputs.

Broadcast rate: 30 secs to 15 min, configurable with a
default of 2 min.

100-ft range, extendable with the use of Repeaters.

Strong 902MHz signal able to pass through most
objects with proper layout.

Simple installation with Learn and Test button.

Range analysis and diagnostics integrated into the E2

and Site Supervisor.

026-1734 R4 Wireless Module System

Wireless Modules eliminate expensive network and
power wiring, lowering installation costs by reducing
labor and materials.
o Upto 15% cost savings in new construction.
o Upto70% cost savings in retrofits.
No batteries or battery maintenance necessary saves
time, money and the environment by eliminating the
need to monitor, stock, replace and dispose of
batteries across an enterprise.
Wide range of applications in refrigeration and HVAC.
o  Temperature, humidity, product simulators,

switches.
o  Mobile cases, single cases, case lineups,

walk-ins.
Compatible with all Copeland E2 and Site
Supervisor products for remote alarming and
reporting.

©2024 Copeland LP.



1.1  Wireless Gateway Specifications

——— LEGEND
1 Hand-Held Terminal Jack | 6 [USB Host
2 |RS485 Net COM!1 7 |Micro SD Card
3 |Ethernet 8 [24VAC Power Connector
_ _ 4 |IO NeUMODBUS Term | 9 | tatus LED & Alarm LED
Figure 1-2 - Wireless Gateway P/N 814-35650 [  on CP R IED

Figure 1-3 - Wireless Gateway Board

Table 1-1 - Wireless Gateway Specifications

Wireless Gateway Specs

Power 24VAC, 10VA
Communications RS485

Status (Green)
Alarm (Red)

RF Msg (Yellow)
Check (Blue)

LED Indicators

Temperature Range 32°F 10 122°F

0°Cto50°C
Humidity 5-95% non-condensing
External Host USB, Micro SD card
Housing Plastic, White
Wireless Frequency 902MHz (North America)
Certification FCC/FCC EMI, UL/UL-C
Dimensions 10x" 10" x 2.125"
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LEDs

Green "Status” LED: Blinks ON/OFF if running normally.

Red “Alarm” LED: ON when there is an alarm/failure condition.

Yellow “RF Msg” LED: Blinks every time an RF message is received and/or sent.

Blue “Check” LED: Blinks once every 0.5 secs when system is being checked for proper operation.
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T\ /7 \ / /=
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Figure 1-4 - Wireless Module Dimensions

1.2 Wireless Module Specifications

Learn
Button
Aux/Clean :1 ?I:
Button s
Test
Button

External Power

0-5V Sensor 1 Sensor 2 Sensor 3
Pin 1 = Positive
Pin 2 = Negative

Figure 1-5 - Wireless Module P/N 8 14-36xx Figure 1-6 - Wireless Module Inside Enclosure
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1.2.1 Wireless Module Functionality

Table 1-2 - Wireless Module Specifications

Wireless Module Technical Specs DIP
switch

Power Solar with Battery Backup settings

Battery Backup CR-2032

Sensor1 Sensor 2 Sensor 3

Wireless Module Inputs  Up to 3 analog or digital

# of Modules per Up to 99 Modules Figure 1-8 - Wireless Module DIP Switches
Gateway

814-3600 User selectable model:
Operating

-13°F 10 140°F (-25° °
Temperature Range 3F10140°F (-25°C 10 60°C) - Setonly one switch ON for each sensor pair.

Each pair can be set separately.

Humidity 0-93% non-condensing
Max Module Cable Up to 20 Feet Learn Button
Length
i ; 0-5VInput:
Temperature Transmit 10 - 900 seconds | | p .
Interval | B + Humidity Sensor or
i B Analog 0-5V Input
LED Status Indicators Tri-colored LED l’ﬂ_zl 5in 1 C%N P
- Pin
Wireless Frequency 902MHz (North America) tows . Pin 2 OFF
e FCC/FCC EMI, UL/UL-C, S— . .
Certification NSF Module Support 5 g NTC/Dig Input:
- Temp or Digital Sensor
Dimensions 3.5"x35"x 1.25" oAl s Input
! + Pin1OFF
Figure 1-7 - Wireless Module Dimensions Sansor . Pin2ON
Table 1-3 - DIP Switch Settings
. The Learn button is used to initiate the commissioning
”4* process of the Module. See Section 3.3 Set Up and
N LVAL I Commissioning Modules in E2.
IjQ?Oézmm 1% (29'54mm)
; © — @ - The blue LED will blink once when leaming/
= 31,7 W—r commissioning has started.
2 \
[ 1 [429om e (38j1ﬂ4 my - The blue LED will blink twice when commissioning is
| . L e successful (occurs in one (1) second).
J —— 1 T’L:
T 9% Test Button
i D(4.27mm)

The Test button is used to transmit data telegrams instantly
and also provide a normal update of battery voltage status.

The green LED will blink twice if the battery voltage is
greater than or equal to 2.8V(good battery).

The green LED will blink once if the battery voltage is
greater than or 2.6V and less than 2.8V(marginal battery).

The green LED will not blink if the battery voltage is less
than 2.6V (replace battery).

026-1734 R4 Wireless Module System 4 ©2024 Copeland LP.



Clean/Aux Button

The Clean button enables/disables Clean Mode to temporarily stop transmission of sensor input readings.

Press the Clean/Aux button for at least four (4) seconds and the red LED will blink once when Clean Mode is enabled.
E2 will show AuxSwitch ON in the RF Module Summary screen.
Once Cleaning Mode is activated, the button must be open for at least three (3) seconds before trying to terminate Clean

Mode.

Termination is holding the Clean/Aux button for at least four (4) seconds. The red LED will blink twice when disabling Clean

Mode.

NOTE: There is no automatic timeout of Clean Mode. While Clean Mode is active, the red LED will blink once every

four (4) seconds.

1.3 Ordering Information

Table 1-4 - Ordering Information

Part Number Wireless Description

814-3550
814-3560
814-3570
814-3600
814-3623
814-3633
814-3653
813-3550
813-3560
813-3600
813-3653
501-1121
508-9101
201-1160

026-1734 R4 Wireless Module System

Wireless Gateway/Repeater 902MHz

Wireless Repeater 902MHz, 24VAC

Wireless Repeater 902MHz, 120VAC

Wireless Module 902MHz with User-Selected Inputs; Clean Mode

Wireless Module 902MHz, 3 Digital Inputs; Clean Mode with Molex conn.
Wireless Module 902MHz, 3 Humidity Inputs; Clean Mode with Molex conn.

Wireless Module 902MHz, 3 Temperature Inputs; Clean Mode with Molex conn.

Wireless Gateway/Repeater 868MHz

Wireless Repeater 868MHz, 24VAC

Wireless Module 868MHz with User Selected Inputs; Clean Mode
Wireless Module 868MHz, 3 Temp; Clean Mode with Molex Connector
Temp Sensor, General Purpose

Temp Sensor, Product Simulator

Temp Sensor, NSF

©2024 Copeland LP.



1.4 Radio Signal Basics

Wireless radio signals are electromagnetic waves.
Signal becomes weaker the farther it travels.

A wireless transmitter (Module) will send a signal to a receiver (Gateway).

The Gateway translates the signal into usable information over MODBUS to the building controller (E2 or Site Supervisor)
where algorithms will make discussions based on the information received.

1.4.1 Signal Ranges In Buildings

Placement of a Module within a room is critical.
Factors that determine the coverage:

o Distance between receiver and transmitters.

o Materials blocking the path of the signal.

o Shape of the room.

1.4.2 Mounting Locations

Radio transmission shapes are ellipsoid.

Even if within range, communication may be poor
due to incorrect placement.

Narrow rooms and low ceilings can affect range.

Qutside a
coverage area Limit of coverage Center of coverage
(no signal) area (weakest) area (strongest)
/
Sensor Module
®  Gateway
1 Case
- Range

Figure 1-11 - Radio Transmission Shapes

Avoid Paths along the same wall.

Reflections will produce interference and reduce range.

Figure 1-9 - Wireless Gateway Coverage Area

Overlapping coverage area is preferred for robust
reliability.

Repeater extends Overlanpi .
and strengthens w?r apglnfg colw._retr;f-ilge 15
coverage preferred for reliability

(stronger signal)

ol

Sensor Module
': II ® ot
aa =
H | e
EE -~~~ Range

Figure 1-12 - Signal Interface

Device should be placed away from wall corners.

Figure 1-10 - Overlapping Coverage Area

026-1734 R4 Wireless Module System

Figure 1-13 - Central Module Placement

Signals are decreased by specific materials, people or
objects in the path.
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Signals can penetrate walls but they are reduced more
than if there was a direct line-of-sight.

Table 1-5 - Signal Reduction by Material

Wood, Plaster, Uncoated Glass 0-10%
Brick, Pressboard, Mounted on metal 5-35%
surface

Steel-reinforced concrete 10-90%

Wall penetration is affected by angle of path.

Figure 1-14- Angle of Path

Signal should be transmitted as directly as possible
through the wall and may require the use of a repeater.

/ Repeater

Figure 1-15 - Direct Transmission Through a Wall

026-1734 R4 Wireless Module System

Avoid dense metal obstacles, such as fire-safety walls,
stair cases, elevators shafts.

Figure 1-16 - Avoid Obstacles

Avoid unfavorable obstacles by repositioning or using a
repeater.

Repeater

Figure 1-17 - Avoid Obstacles Using a Repeater

©2024 Copeland LP.
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2.1

O L S

Installation

Installation Steps
Range planning.
Install gateway power and network cable.
Set up and commission Gateway in E2.
Set up and commission Modules in E2.
Adding the Gateway to E2.
Check signal reception.

2.2 Installation Tips

Signal Range: 100-ft. radius.
99 Wireless Modules per Gateway.

Recommended less than 200 Modules per
100-ft radius.

There can be multiple Gateways used in a site with
multiple E2s.

Gateways can be configured as a repeater/gateway in
larger coverage areas.

Low cost Repeaters are available for applications not
requiring additional gateways

as shown in ordering information (Table 1-4).

2.3 Range Planning

Repeater

N
. |
Gatéway 1 | Ga(e\)’e\y 2
£ A

Figure 2-1- Range Planning

Conduct a site survey to help determine the best
location for access points and sensors. You will need
the following:

Floor plan.
Drawing compass.

Architect’s scale, tape measure, or laser-distance
measuring device.

026-1734 R4 Wireless Module System

Identify and mark areas that may block the radio
signal:

Fire safety walls.

Staircases, elevators, and storage rooms.

Using the compass, circle the points for the Gateway
that offers the best coverage:

Position Gateways so that there is a clear path to potential
Module locations.

Plan in reserve range to avoid worst case conditions.
Use repeaters as necessary to have redundant coverage.

2.3.1 Mounting Location Tips

Try to achieve a clear line-of-sight and avoid metal
obstructions.

Mount all Wireless Modules and Gateways as far away as
possible from interference-producing devices such as
motors, ballasts, transformers, and other electrical
devices (20 inches minimum).

Plan coverage to keep the distance between Modules
and Gateways as short as possible to achieve sufficient
reserve in coverage.

Mount Wireless Modules and Gateway as high as
possible.

For maximum performance, mount the Gateway on the
ceiling, parallel to the floor, in a location central to the
Modules.

For maximum performance, position the Module with the
logo pointing towards the Gateway.

If possible, commission the Module from its mounting
location to verify optimal positioning.

Check signal strength on the E2 prior to mounting the
Modules permanently.

Mount the Module in a location where 200 lux of light is
visible to the solar cell for five (5) or more hours per day.

©2024 Copeland LP.



2.4 Install Gateway Power and Network Cable

2.4.1 Installing Gateway Power
The Wireless Gateway requires 24VAC power from a Class 2 Transformer.

Table 2-1 - Gateway Input Voltage and Power Specifications
Input Voltage 24VAC, Class 2, 50/60Hz
Power T15VA

Because the Gateway is usually mounted away from the transformer, 18 AWG wire should be used. The AC voltage at the
Gateway needs to be at least 19 Volts.

2.4.2 Installing Network Cable

Each E2 that will receive a value from an Wireless Module must have an Wireless Gateway installed on its RS485 Network. For
E2 controllers, the Wireless Gateway will be installed on a RS485 network running MODBUS.

Using shielded three-conductor cable (Belden #8641 or equivalent), connect the R$485 1/O Network wire to the three-terminal
connector on the Wireless Gateway as shown in Figure 2-2.

GATEWAY BOARD - RIGHT SIDE

SHIELDED TWISTED PAIR
7 BELDEN #8641
OR EQUIV.

Z
o0 0 0 o 0 o
RS
Sq,
il 1

WIRE +to +
WIRE 0V to 0V
WIRE - to -

RS485 /0O NET
(TO RETAIL
‘ ® ® ®\Tq® ® ®D (SOLUTIONS

CONTROLLER)

COM2_RS485 COM1_RS485

Figure 2-2 - Connecting the Gateway to the RS485 Network

Termination should only be done at the two end points of the network. Set termination as appropriate:

MODBUS Jumpers MODBUS Jumpers

Jumper position if

Gateway is not the

last device in the
dod

Jumper position if
Gateway is the last
device in the com
8 8 E loop (termination)

NN 000
+ 0V o + OV -
RS485 RS485

Figure 2-3 - Wireless Gateway Network Wiring

026-1734 R4 Wireless Module System 9 ©2024 Copeland LP.



3 SetUpand Commissioning

3.1 Set Up and Commissioning the Gateway

Set up COM Port and Address in E2

Note that E2 firmware versions 3.08/4.08 are required.

1. Connect the Gateway to the desired COM port on the E2.

2. Set the desired COM port for MODBUS (-, , s vevmax oocauicy

10Het-1

., . C3: Serial tab). . | oS- 1

o Baud: 19.2Kbaud
o Data Size: 8
o Parity: Even
o Stop Bits: 1

F1: PREV TAB | F2: MEAT TR | Fa: moii Faz LOGK F

Figure 3-1 - Gateway General Setup

Commissioning the Gateway

& & [@]
1. Add a Wireless Gateway board (@, , , ,

C3: ECT tab) by changing the quantity of the Wireless
GWto 1.

16:22:09

RX-4080 Unit 1 11:00:18
Netuork Summary

HETWORK OUERUIEW
HODBUS -1

ADUISORY SUHHARY
Echelon ]

Fails
Alarms [
1 4_08F02 This Controller | Notices 181
247 1.31F61 Online

ctriLink
: Discus

NETUORK OUERUIEW
HODBUS-1

0
0
[
[
[
[
[
[
[
[
[
[
[]

RACK 1

t 2: 5: GANC
F1: PREV TAB F&: CAHCEL Rev 4.B8F62

English-US

Figure 3-2 - Network Setup Screen

F1: DELETE RCRD F2: STATUS

Figure 3-3 - Network Summary Screen

2. After adding the Gateway, go to the Network Summary

screen and select th Wireless GW, and then commission

& & !
(@, , 7 B , F4: Commission).

026-1734 R4 Wireless Module System 10 ©2024 Copeland LP.



3. Setthe MODBUS address to 247 to match the default 3.2 Gateway Settings
address in the Gateway (this address is fixed in the

Enter % .
Gateway). Scroll down to 247, then press - or key press €D ,, 229.Wireless Gateway and then go to the
i i Enter %
it 7' Keyin 247 or scroll down o 247 and press setup screen (IR or press &l C2: Setup) to set
the following:
e « SensUpdate: Sensor update rate.
- —— T o Range 0:00:30 - 0:15:00 (30 sec - 15 min)
HODBUS1 Devices otter | Motices [ o  Defaultis 0:02:00 (2 min.)

e Note: Only enter numbers that are divisible by 30.

- {Unused)

. (Unused)

| Gnisegy « Change Delta:

7. Hi o Range0-250 (0-0.250mV)

e i o Default 0 (OmV)

- (Unused) Reu 4_08F02 H H

2 IKimeed) . Note: E2 does NOT currently validate this range.

. I:C)hfange Rate: Rate at which it checks for the Change
elta.
Figure 3-4- MODBUS Address Selection o Range 0:00:30 - 0:02:00 (30 sec - 2 mins)
Default 0:00:30 (30
- o efau (30 sec)
4. Press to complete Commissioning when the Note: Only enter numbers that are divisible by 30.

screen looks like Figure 3-5.

- Fail Delay: Time with no updates before a sensor is
T, marked as failed.

Rethach Simmay Fuu BN o Range 0:10:00 - 2:00:00 (710 min- 2 hrs)

vireless GWOP1 ADUISORY SUMMARY
B Fails 7

Alarns [ . Default 60 (60 mln)

ntroller | Motices [121]

Wireless d

METWORK OUERUIEW
HODBUS-1

§ - i RX-488 Unit 1 11:17:28
Setting Physical Address for: Wireless GUOO1

ADUISORY SUHHARY
Fails 7
Alarms [
Notices 181

Specify Physical Address DF Controller

Address: 227

Setup
senslpdate : R
Change Delta E: NETWORK OUERUIEW

thange Rate : E HODBUS-1
FailDelay

Site Number

Gateway Number

RACK 1

Rev 4.88F82

English-US

Enter value and Press ENTER to Set Address
F5: CANCEL

Figure 3-56 - MODBUS Address Configuration

Enter HHH:HM:SS : 8:88:30 to B:18:88 | Default Sensor Update Rate
F1: PREU TAE F2: NEXT TAB F3: EDIT Fiz STATUS

Figure 3-6 - Wireless Gateway Setup

026-1734 R4 Wireless Module System 11 ©2024 Copeland LP.



3.3 Set Up and Commissioning
Modules in E2

Note: The maximum number of devices per
Gateway is 99.

RF Module Setup in E2

1. Gothe Add Application screen to add the required
number of RF Modules (-, |,

F4: Lookup, 23. RF Module) then press -

+ How many ?

RX-400 Unit 1
ADD APPLICATION

Add Application

Select Application Type

. Flexible Combiner
- HUAC Simulation

- Heat/Cool Control
. Holiday Schedule

11:20:42

ADUISORY SUHMARY
Fails 7
Alarns []
Notices 182]

NETYORK OUERUIEW
HODBUS—1

. Impulse
. Log Group

- Loop/Sequence Ctrl

. Modular chiller Ctrl
. Onboard 10

. Power Monitoring

. Pulse Accumulation

B F fodule

. Rack Sinulation

. Standard Circuit

Mo

Results

- Suction Control RACK 1

. TD Control
. Time Schedule
. N circuit

Reu 4._08F 02

English-us

F5: CANCEL

Broadcast Rate

NOTE: This must be done before going through
the commissioning process - this value is ONLY
sent during the commissioning sequence.

If the Wireless Module is powered with an external 5V power
supply, the user may want to have this Module update at
30-second increments instead of the standard update rate of
two (2) minutes.

1. Press - . 230. RF Module) and arrow down to
select RF Module, then press Setup.

08 - Bh-16
Press ‘Log In/0ut® to Log On

sunnary For RF Module

Hame
RF_Hodule0oi

RF _Hoduled02

EX-H00 Unit 1
SUHMARY

ADUISORY SUMMARY
Fails 20
Hodule# Com Status Hodule 1D AL [
1 OFfline []
2 0ffline 26549341

Figure 3-7 - Add RF Module

Ent
1. Enterhow many (99 max) and press
In this example, two RF Modules were added.

RX-480 Unit 1
ADD APPLICATION

Add Application ADUISORY SUMHMARY
Fails 7
Select an application type to add, then Alarns

enter the number to add and press “Enter’. Notices 182

+ Type : RF Hodule
NETUORK OUERUTEW
+ How many ? HODBUS-1
Mote: Only applications that can be added
will be displayed.

Results

11:28=114

Figure 3-8 - Add Number of RF Module

026-1734 R4 Wireless Module System

HETWORK DUERUIEW
HODBUS-1
MODBUS-3

sans Desk

Rev U.08F @1

English-Us

Figure 3-9 - RF Module Selection

2.Arrow down to 30 Sec Update as shown in Figure 3-10
andenter Y for Yes.

83-13-17 RX-488 Unit 1
Use Ctrl-X to Select CX Tabs SETUP

C1: General Ch: Status C5: Alarms

RF Hodule: RF Module0o2

General Ualue

Hame : RF Hodulego2
Long Hame E

Hodule Humber B 2
Hodel : 32600

b
Update

Figure 3-10 - Change RF Module 30 Sec Update

12 ©2024 Copeland LP.



RF Module Commissioning in E2

1. Once the RF Module application has been added, go to 5. Within one (1) minute, press the Learn button on the
configured applications to commission the device Module. The Module’s blue LED will blink once when
(- & 230. RF Module) commissioning has started. The blue LED will blink twice

T ) ' to indicate it has been successfully commissioned.

2.Select an RF Module from the list and press-

Learn Button

RX-400 Unit 1 11:42:28

SUMHARY FuLL] *ALARK=
Sumnary For RF Hodule ADUISORY SUMMARY
Fails 7
Name Hodule#t Con Status HModule ID Alarns )
RF_Hoduleool 1 0Ffline ) Notices 188

RF Hoduledd? 2 Online 26474426

METWORK OUERUIEW
HODBUS-1

RACK 1

Rev 4.88F62

English-us
Press enter on desired application for status.
L F2: CONDENSER ) F3: CIRCUITS Fu: SENSORS L F5: SETUP

Figure 3-11 - RF Module Summary Screen

Figure 3-14 - Wireless Module Learn Button

Oien the Actions Menu and initiate commissioning

6. When successfully commissioned, the Module Status
will display Commissioned and then Good.

(

.8l 1. Commission Device).

RX-400 Unit 1 11:50:17

CA-480 Unit 1
RF Hodule FuLL] *ALARK=

RF Module
ADUISORY SUMMARY ADUISORY SUMHARY
RF Hodule Name: — 1 Fails 7 RF Hodule Hame: Hodule Hum Fails 19

RE Modu le | IR eerine’ Wotices [ RF Module002 i

g otices [
nknown
- - y METWORK OUERUIEW
. < HETWORK OUERUIEW

HODBUS-1 HODBUS-1

Status. tecd Status. HODBUS-3
. Commission-Replace

. Send E2 Cfg to Device .
SENSOR 1 fev @ 0. 0. 0.0 SENSOR 1 : 76.50
SENSOR 2 : 6 e pnknoun SENSOR 2 : 74.57
SENSOR 3 : NONE DF rery o, SENSOR 3 :

Battery Uoltage
Hours on Battery

AuxSwitch: NOTACT i AuxSwitch: OFF Sans Desk

Rev 4.88F82 Reu 4.08F01

English-US English-US
Select a command to send to this application.
oL, ) [ [ [ fa: comouits | D SENSORS | F5: SETUP

Figure 3-12 - Commission Device Figure 3-15 - Commissioned Wireless Module

4. The application will enter Learning mode.

RX-488 Unit 1 11245245
RF Hodule FuLL] *ALARM=

ADUISORY SUHHARY
RF Hodule Name: Hodule Num Fails 7

RE Module001 .Il Motiess @D

NETUORK OUERUIEW
HODBUS-1
Status.

SENSOR 1 : NONE DF Firmware Rev : 8. 8. 8. 8

SENSOR 2 : NONE DF Hodel Type : Unknown

On Battery : NOTAG
. System Uoltage : NONE

SENSOR 3 : NONE DF Dattery Uoltage  : HONE
Hours on Battery  : NONE

AuxSwitch: NOTACT

Press enter for a list of actions.
F1: SUCTION F2: CONDENSER F2: CIRCUITS Fl: SENSORS | F5: SETUP

Figure 3-13 - RF Module Learning Mode
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3.4 RF Module Statuson E2

Status Screen Information

Com Status: Online / Offline

Module Status: Offline / Learning / Commissioned /
Good / Failed

Firmware Rev: Current version of firmware
Model Type

On Battery: ON/OFF

System Voltage: 0 - 5V

Battery Voltage: 0 - 5V

Hours on Battery: 0- 17100

Commission Error Codes

Already in Use - This Module has already been
commissioned for another Module number.

Use the Learn - Replace application command to
replace Module if this is the desired action.

Wrong Module - The Module’s learn button was pressed
is the wrong model type (this is reserved for future
releases).

Module Commissioning Tips

The default update rate of two (2) minutes optimizes
power consumption.

Faster update rates may require an external 5V power
supply (available as an option).

Update rates must be done before going through the
commissioning process.

With proper range planning, all Modules can be
commissioned to the Gateway with the Learn button
prior to mounting.

Use the Test button to get instant transmission if you
don't want to wait for the regular update rate.

Check signal strength on the E2 prior to permanently
mounting the Modules.

Placement of the Modules should be positioned so that
SSlreception levels are 3 or 4 Bars. Reposition or use
repeaters as necessary.

Place Modules so that the solar cell can power the
Module and battery usage indicator remains off.

It takes 200 lux for five (5) hours per day to run the
Wireless Module on the solar cell continuously.

Hours on battery is shown in the Module Summary
screen. The battery will last for 17,100 hours of use. The
battery is still within acceptable range if the voltage is
2.90 or higher.

026-1734 R4 Wireless Module System

3.4.1 Checking Signal Reception

1. Gotothe RF Module main screen (-, ,
230. RF Module), select the module then press -

2. Fromthe Actions menu, select Application Logs/

Graphs ( , 8. Application Logs/Graphs).

08-03-16
Press 'Log In/0ut’ to Log On

CX-h08 Unit 1
RF Module

RF_Module Mame:

HETWORK OUERUIEW
HODBUS-1
HODBUS-3

Firmare Rev : 1.19. 0. 1

SENSOR 1

: 74.57 DF
: 74.05 DF
: 74.57 DF

: 3653
: OFF

:oA10

ge  : 3.10

s on Battery : (]

SENSOR 2
SENSOR 3

sans Desk

AuxSwitch: OFF

Rev 4.08F 01
English-us

[

Figure 3-16 - Actions Menu

Ent
3. Select 1. Module Stats and press .

66-03-16
Press *Log In/0ut’ to Log On

CX-400 Unit 1
RF Module

RF_Module Hame=

HETWORK OUERVIEW
HODBUS-1
HODBUS-3

Firmare

SENSOR 1
SENSOR 2
SENSOR 3

: 74.57 DF
:74.05 DF
: 74.57 DF

Hodel Type
o

Hours on Battery
sans Desk

AuxSwitch: OFF

Rev 4. 08FO1
English-Us

FS: CANCEL

Figure 3-17 - Module Stats

4. The Application Log screen is displayed.

RX-480 Unit 1
APPLICATION LOG

13:23:52
*ALARM>*
ADUISORY SUMMARY
Hodule Diagnostics for module: RF Module@02 number: 2 ID: 26474426 ;;ili z
arms
Hours on battery: 48 Notices 188/
Telegran Reception for last 100: 0.800808
Telegram Reception for last 1008: 0.060008
Telegram Reception for last 10008: 0.000000
Telegran min/avg/max for last 188: -57/-55/-54
Telegran min/aug/max for last 1000z 070/6
Telegram min/avg/max for last 10800: 6/0/8

NETUORK OUERUIEW
MODBUS-1

Hodule -
Tlegran reception during the last 10 telegrams: 42.857143
SSI Signal Stremgth-last/minfavg/max For last 18: -54/-57/-55/-54
SSI reading as bars-last/min/avg/max For last 10: H/4/4/4
+ma_(sec) betueen telegrans min/max: 18/3859

Channel Stats:
Channel B minfavg/max: -8589934080.80 / -8580934080.00 / -8589934080.00
thannel 1 min/avg/max: -8589934080.00 / -8589934080.00 / -8589934080. 00
Channel 2 min/avg/max: -8589934680.00 / -8589934080.60 / -8589934080.00 Reu 4.08F02

RACK 1

English-US

Lines 1 to 21 of 21

Figure 3-18 - Check Signal Reception
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3.4.1.1 Telegram Reception Rate

Table 3-1- Telegram Reception Rate

Telegram Reception Rate

GOOD >=95%
FAIR >70% and < 95%
<70%
POOR NOTE: High probability that there will be

alarms saying the Module is OPEN (no
updates within the FAIL DELAY).

3.4.1.2 SSI Signal Strength

Table 3-2 - Signal Strengths

SSI Signal Strength: The lower the negative number, the
higher the signal strength

VERY GOOD

4 Bars >=-75 At this level reception rates
willmost often result in > 98%
GOOD
<-75and Most of the time this will
3 Bars :
>=-85 correspond to reception
rates > 95%
_ FAIR
2 Bars j: _é;gand Most likely reception rates
N will result in < 95%
POOR
1 Bar <90 and Most likely reception rates
>=-05 will resultin < 70% and cause
OPEN Module alarms
FAIL
0 Bars <05 Most likely reception rates

will resultin < 50% and cause
OPEN Module alarms

026-1734 R4 Wireless Module System

The placement of the Modules should be positioned to
achieve SSl levels in the 3 or 4 Bar range. During the first 100
updates, the last/min/avg/max for the last 100 telegrams are
continuously updated even though 100 telegrams have not
been received. This helps the installer get a quick
understanding of the signal strength. In addition, the last/min/
avg/max for the last 10 telegrams is also helpful during the
install time to diagnose issues early.

If you are near the level of the next Bar up, you will see
reception rates very close to the next level up. For example, if
a Module has a consistent -85 or -86 (2 Bar) you will probably
see 3 Bar reception rates. Due to environmental shifts in
temperature, humidity, other noise factors, and changesin
reflection due to physical changes in the store can resultin 5
to 10 dBm signal strength changes; therefore, it is not
recommended to start at a 2 Bar level.

3.4.2 Hours on Battery

The battery will last for at least 17,100 hours of use. With
proper light levels for the solar cell, the battery should never
get close to this number of hours. Even if the maximum
number of hours have been used, check the actual battery
voltage and if the reading is 2.90 or higher, the battery is still
within the acceptable range. On average, the battery’s life
expectancy is more than two years.

©2024 Copeland LP.



4

4.1

4.1.

E2 Wireless Advanced Settings

Gateway Advanced Settings

1 Updating Gateway Configuration

If the Gateway's configuration becomes corrupted, E2 can

send the general configuration to the Gateway. (This is also

needed if the Gateway has to be replaced).

1.

Go to the Wireless Gateway Main Screen (-, ,
229. Wireless Gateway).

Configured Applications

1. Suction Groups
2. Condensers

3. Circuits

4. Sensor Controls
5. Anti-suweats

16. Logging Groups
51. Time Schedules

Wireless Gateway

2.

Figure 4-1 - Configured App Menu

Press - 9. Application Commands from the
Actions Menu.

Actions Menu

3.

Figure 4-2 - Actions Menu

Select 2. Send E2 Cfg to Device

026-1734 R4 Wireless Module System

Similarly, E2 can read the configuration from a Gateway.
This is the same basic sequence, but at the last step select
1. Send Device Cfg to E2.

Application Commands

Send Device Cfg to E2
Send E2 Cfg to Device

Get Reboot Log
Clear Event Log
Clear Reboot Log
Clear Thread Log
Clear Sensor Logs
Reset Controller
Clear Gateway Data
Update device FUW
Clear device FWUpdt

Figure 4-3 - GW Config Update

4.1.2 Updating Gateway Firmware

If a firmware update is needed for the Gateway, send the
appropriate package file from UltraSite to the E2.

1. Gotothe Gateway main page (-, ,

229. Wireless Gateway).

RX-400 Unit 1
Wireless Gatevay

m)ugsum' SUHHARY

Wireless Gateway Name: nlan_-ms ;
Wireless GWOO01 Povte_wngus-1 otices
Gateway Humber: 1 o . HETWORK OVERVIEW

site Mumber = 1 o ag weT=r HODBUS-1
Reading Report: INACTU

RACK 1

Reu 4_08F 02

English-Us

Press enter for a list of actions.
F1: SUCTION __ F2: CONDEWSER F3: CIRCUITS F4: SENSORS | F5: SETUP

Figure 4-4 - Wireless Gateway Main Page
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2. Press - 9. Application Commands from the
Actions Menu.

Actions Menu

Detailed Status

g 1 e
Application Commands

Figure 4-5 - Actions Menu

3. Select 11. Update device FW.

i Application Gommands

Send Device Cfg to E2
Send E2 Cfg to Device
Get Event Log
Get Reboot Log
Glear Event Log
Glear Reboot Log
GClear Thread Log
Clear Sensor Logs
Reset Controller

= g D

‘i.update device FW »

1.
2.
3.
L4
5.
6.
7.
8.
9.

Figure 4-6 - Update Device FW
4.2 Module Advanced Settings

4.2.1 Replacing a Module

If a Module needs to be replaced, you must commission the

new Module.

1. Gotothe RF Module Summary page (-, ,
230. RF Module).

2. Select the Module then press -

3. Press - 9. Applications Commands from the

Actions Menu.

4. Select 2. Commission-Replace. This will inform the

Gateway to remove the existing Module from its

database before the start of commissioning (Learmning)

the replacement Module.

Application Commands

Commission Device

«Enmmissinn—ﬂeplace .

3. Send E? Cfg to Device

Figure 4-7 - RF Module Replace

026-1734 R4 Wireless Module System

4.2.2 Updating a Module Configuration

If the Module’s configuration becomes corrupted, E2 can
send the sensor's Module configuration to the Gateway
without recommissioning the Module.

1. Fromthe RF Module Summary page (-, ,
230. RF Module).

2. Selectthe Module, then press -

3. Press - 9. Application Commands from the
Actions Menu.
4. Select 3. Send E2 Cfg to Device.

Note: This only sends the configuration to the Gateway. It
will NOT be pushed to the Module itself. This is only done
during the commissioning process.

Application Commands

Commission Device

2. Commission-Replace

i‘SEnd E2 Cfg to Devicelp

Figure 4-8 - Send E2 Config to Device
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Appendix A - Troubleshooting

Installation

1. Pointing the Wireless Sensor Outputs to Other Application Inputs.

The temperature reading received can be pointed to other applications in the E2 as an input using the normal pointer method.

- Gotothe Module details page.
- Select the sensor output.

- F4:Look up to select the area controller, application and input.

Property

OAT Mode
OUTDOOR TEMP
Out RH Mode
OUTDOOR HUMID
Indoor RH Mode
INDOOR HUMID IN
Light Level Mod
LIGHT LEVEL IN
Spare Anlg Mode
Spare Anlg EU
SPARE ANALOG IN
SpareAnig2 Mode
SpareAnigz EU
SPARE ANLGZ IN
SpareAnig3 Mode
SpareAnig3 EU
SPARE ANLG3 IN
SpareAnigd Mode
SpareAnig4 EU
SPARE ANLG4S IN
SpareAnigs Mode

06| Bs 7 [D8 e

Appiication Hame: [GLOBAL DATA

Value:

Local Only
NONE

Local Only
NONE

Local Only
Sams Desk:RF ModuleDD2:SENSOR1

ocal Only
NONE

Local Only

DF For oo

NONE
Local Only
oF

NOME
Local Gy R
oF

NOME

Local Only
OF

NONE

Local Only

| Pointer Setup

Area Ot

Aookcaton:  [F

Irguts | Alsims | Summes Wl | Outputs | Hebdays | Extia Days | Input/Outpe Status |

Porter | BoardPox

‘ S

Figure A-1 - Pointing Global Data Indoor Humidity to Module Humidity Sensor Using UltraSite

AUX SWITCH
OH-BATTERY
SYS VOLTS
BAT UVOLTS

F1:z PREU ThB

Use Ctrl-X to Select CX Tabs

Area Ctrl Application
¢ Sams Desk:GLOBAL DATA
¢ Sams Desk:ICE CREAMA@®1
¢ Sams Desk:XH CIRCUIT@81

Enter Point/Property | Input sensor 3

F2: MEXT TB | Fa:

=ALARM»
ADVISORY SUHHARY
Fails 19
Alarms a
Hotices | 8]
Input

:INDDOR HUMID IH

:CASE TEMP 1 HETWORK OVERVIEW

ECASE TEMP1 HODBUS-1

= HODBUS-3

English-US

EDIT Fhz LOOK UP F5: CANCEL

Figure A-2 - Pointing Module Temp Probes to Case Temp Inputs Using E2 Terminal Mode

026-1734 R4 Wireless Module System
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2. Determining If the Wireless Module is Getting Enough Light, With No Need to Run on Battery Backup.
A 200 Lux light level is needed for five (5) hours to fully charge the super cap. A fully charged super cap will run the sensor
for at least 24 hours with a two (2) minute update rate without going on battery.

On the module summary screen, if the Hours on Battery are greater than 0, the sensor has been running on the battery. This
shows the number of hours the sensor has been running on battery:

CH-h@0 Usit 1
S “Leg Infut® to Log Om RF Modale

BF Hodule Hams:

RF Module0O02

Status

SENSOR 1 : 73.08
SENSCOR 2 : 73.26 DF
SENSOR 3 : 73.08 DE

AuxSwitch: OFF

Fi: AU

Figure A-3 - RF Module Screen Shows Hours on Battery

Occasionally running on battery is not an issue and is why the backup battery is provided.
A battery should last for two (2) years of continuous usage with two (2) minute updates.

Using the hours on battery information, you can calculate approximately how long the battery will last.

For example: If it looks like the sensor is using the battery about two (2) hours/day,

two (2) years of battery life = 24 x 30 x 24 = 17280 hours of battery life. Two (2) hours per day yields

8640 days (8640/365 = 23.6 years), so using two (2) hrs/day will still yield > 10 years of battery life (no significant
impact on normal battery life expectancy).

3. Sensor Signal Reception is Low - Need to Install a Repeater.

If the Module is positioned over 100 feet from the Gateway, the signal will be too low to receive signals from the connected
sensors. If the signal reception is 1 or 2 Bars when commissioning the Modules, a repeater is needed.

814-3560 1210 40VDC
814-3570 120 to 277VAC, 50/60Hz
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- The Repeater should be positioned in a clear line-of-sight between the Module and the Gateway to extend the range
beyond the 100-ft radius.

Repeater extends . - .
and strengthens Overlapping coverage is
coverage preferred for reliability
(stronger signal)
o
M,

'[=T =N =« [=T=]
W

= | 0 " Sensor Module
i ST .
I B
II _ II 1 Case
EE EE Range

Figure A-4 - Repeater Positioned to Extend Radius

- The Repeater comes pre-configured as a 1 Hop repeater.
- The Repeater automatically links to the device and repeats the transmission once it is installed.

Once installed, the SSI Signal Strength should improve to 3 or 4 Bars.

08-10-16 CX-400 Unit 1
APPLICATION LOG

ADUVISORY SUMMARY
Module Diagnostics for module: RF Hodule@®2 pumber: 2 ID: 26549341 Fails 19
Alarms 0
Hours on battery: 14 Hotices | 85}
Telegram Reception for last 100: 99.0000800
Telegram Reception for last 10680: 0.086008080
Telegram Reception for last 10000: 0.000000 NETWORK DVERVIEW
Telegram min/avg/max for last 188: -7B/-70/-70 MODBUS-1
Telegram min/avg/max for last 1800: 0/0/8 MWODBUS-3
Telegram min/avg/max for last 10000: 6/0/0

PEItuUS
elegram reception during the last 18 telegrams: 100.600000
551 Signal Strength-last/min/avg/max for last 10: -69/-75/-67/-64
5 reading as bars-last/minfavg/max for la D: L/ufufl
hgg (sec) between telegrans min/max: 116/125

Channel Stats:
channel @ minfavg/max: 23.M7 / 23.31 / 23 . Sams Desk
Channel 1 min/aug/ 23.36 / 23.28 / 23
channel 2 minfavg/max: 23.47 / 23.36 / 23.13 : Rev 4.08F 01

English-US

Lines 1 to 21 of 2

Figure A-56 - SSI Signal Strength Reading Should Improve with the Repeater Installed
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4. Changing or Updating the Module Settings.

When changing the setup of a Wireless Module, such as changing the sensor update rate, recommissioning of the Module is
necessary. If you are changing a sensor type, removing or adding a sensor, recommissioning is not needed, just an update of
the settings. Example of changing the sensor update rate:

Go to the Module Setup C1: General tab and change 30 Sec Update to Yes. Return to the Module Setup.
From the Applications Commands Menu select Commission Device and press the Learn button on the Module.

For the User Selectable Module (P/N 874-3600) you will then need to reconfigure the sensor inputs. Select the
C2: Config tab in Module Setup and select the sensor type for each input.

RE-ND® Unak

RETWIRK NWERTIEW
HIDEUS -4

o L.DEFR2

Ersglish-U%

Figure A-6 - Changing 30 Sec Update on General Tab of Module Setup
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Alarm

1. Turn Off Fail Alarm, Changing to a Notice.

The configurable alarms can be set to a Disabled, Failure, Alarm, or Notice with an accompanying priority setting that can be set

from 0 to 99.

2. Operating Without Alarms, Using Less than 3 Inputs to Wireless Module.

E2 can be configured to turn off the unused inputs. This will keep those inputs from alarming unnecessarily.

Select the C3: System tab from the Module Setup Screen.

De-select the sensor inputs that are not in use by either clicking the checkmark (in UltraSite) or typing N (E2 Terminal Mode).

M UltraSite: Revision 5.08F02 - [Edit Configuration]
B’ File Edit View Properties Window Help

w|®| = &[5 8 2

Application Mame: |HF Module002

General] Eonfig] Dutputs] Status] Alarmz  System | |nput/Output Status

Value:
v Yes
g Mo
Using Sensor 3 Mo
Using AuxSwitch v Yes
COMM STATUS

HOURS ON BAT

Figure A-7 -Removing the Inactive Inputs Using UltraSite

3. Tracking When the Module is Running On a Battery.

84-83-17
Use Ctrl-X to Select CX Tabs
C1: General
C6: System
RF Hodule:

System
Using Sensor 1 : 8
Using Sensor 2 : Ho

Using Sensor 3 : Ho
Using AuxSwitch

COMHM STATUS

HOURS OHN BAT

C3: Outputs

R¥-488 Unit 1
SETUP

C4: Status C5: Alarms

RF HoduleB@2

026-1734 R4 Wireless Module System

Figure A-8 - Removing the Inactive Inputs in E2 Terminal Mode
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In normal operations, the battery hours are clocked since the last time the solar cell was used. As soon as the solar cell starts
powering the module, the hour clock will stop counting. When there is not enough light on the solar cell, the module will go
back on battery and the hour clock will start counting again from where it previously left off, cumulatively counting the hours on

the battery.

08-10-16
Press "Log In/Dut’

RF Module Name :

IRF ModuleOO02

SENSOR 1
SENSOR 2
SENSOR 3

to Log On

AuxSwitch:

CX-4D0 Unit 1
RF Module

Hodule Hum
MHodule 1D

Com Status
MHodule Stat

. ?3 . 08 DF Firmware Rev :
: 73.26 DF  j's 1o
. 73.08 DF System Unltage

Hours on Battery H

F3: CIRCUITS Fh: SENSORS

ADVISORY SUHMARY
Fails 19
Alarms L]
Motices

HETWORK OUERUIEW
HODBUS-1
HODBUS-3

Sams Desk

Reuv 4. 88F01
English-US

§: SETUP

RF Module Name:

RF Module002

SENSOR 1
SENSOR 2
SENSOR 3

AuxSwitch:

GA-408 Unit 1
RF Module

Hodule Hum = 2
Hodule ID 26549341
Com Status : Online
Module Status: Good

- 74.05 DF Firmware Rev : 1.19
: 74.05 DF ooty
: 74.05 DF tem Uoltage

F3: CIRCUITS : SEHSORS

Hotices

HETWORK OUVERUIEW
HODBUS-1
MODBUS-3

Sams Desk

Rev L.08FH1

English-us

F5: SETUP

026-1734 R4 Wireless Module System
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Figure A-10 - Hours on Battery Resumes Counting Up Hours When Back on Battery Power
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Communication

1. Determining How Many Hits the Sensor Has Had.

From the Actions menu, select Application Logs/Graphs, Module Status. The Module diagnostics screen shows telegram
reception for how many telegrams have been received out of the last 100, 1000, 10000. (The diagnostic screen also shows
signal strength).

2. Installing the Gateway Running I/O Net Protocol.

While the Gateway can be configured with I/O Net or MODBUS protocol, for E2 controllers or Site Supervisor it is recommended
they communicate on an RS485 network running MOBDUS protocol. The default address for the Gateway is 247. If you would
like to run I/O Net protocol, it is necessary to use a Hand-Held Terminal (HHT) (P/N 811-3110 or 814-3110) connected directly to
the HHT jack on the Wireless Gateway to commission Modules and view the status of the system.

LEGEND
1 Tm&:mrmr sv:dﬂl:h Ualo‘fg::a I:!l:! HHT TExn 8 |Scrolls list selections and scrolls through
in self-powered mode power 3 et
ordf pyi fHosT) ASCII characters if in a text field
2 |External Power Connector (9-12 VDC) | 9 | RS-485 Connector
3|F2- Main Menu 10| Cancel - dlearsferases texi in editable fieid.
cancels overndes
4 | Up Amow - moves to previous screen, |11 Down Armrow - moves to next screen,
_| editable field, or lop of screen editable field, end of screen, or advances
5 | Right Ammow - selecis last editable field  |12| Left Arrow - selects first editable field from
starting from bottom of screen; selects top of screen, and next editable field from
last editable field from bottom to top top to bottom
6| Enter - save into memory 13|F1 - Home Screen
7| Numeric keypad 14(LCD - four lines of 16 characters

3. Running the Gateway On a Different Baud Rate and MODBUS Address.

The default baud rate in the Gateway is 38.4k. The Gateway can operate at 19.2k; however, firmware updates and
commissioning may take longer. The Gateway can be configured using a USB drive.

On a blank USB drive, the COM port can be configured using Com1Cfg.txt file in the following format:
PROTOCOL: <Modbus:|ONet>
BAUD: <9600:19200:38400>
PARITY: <EVEN:NONE-2S:NONE:SPACE>
ADDRESS: <1..247> (247 is default)
BOARDS: <1..16> (only needed if switching to I/O Net)

Example: Changing the baud rate and MODBUS address to 24:

[] Comictg - Notepad I
File Edit Format View

PROTOCOL :Modbus
BAUD:19200
PARITY :NONE
ADDRESS:24
BOARDS:1

Figure A-11 - Baud Rate and MODBUS Address
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Visit our website at copeland.com/en-us/products/controls-monitoring-systems for the latest technical documentation and updates.
For Technical Support call 833-409-7505 or email ColdChain.TechnicalServices@Copeland.com

The contents of this publication are presented for informational purposes only and they are not to be construed as warranties or guarantees, express or implied,
regarding the products or services described herein or their use or applicability. Copeland reserves the right to modify the designs or specifications of such

products at any time without notice. Responsibility for proper selection, use and maintenance of any product remains solely with the purchaser and end-user.
©2024 Copeland is a trademark of Copeland LP.
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