
 

The revolutionary family of wireless sensing devices 

 
  

How it works 

The employs the 802.15.4 wireless standard, and uses the 2.4GHz ISM band which 

features a choice of 16 channels and direct sequence spread spectrum techniques to 

reduce the effects of interference. To ensure a robust network, a self-healing tree 

topology is used, which eliminates concerns with reception and reliability often 

associated with existing ‘point-to-point’ wireless systems. If a sensor detects a 

problem with the signal, it will automatically re-route to find the strongest available 

alternative path to the receiver. 



Note 

The receiver and routers can each support a maximum of 16 directly connected 'child' 

devices. 

A router can support a maximum of 8 battery powered EDs, plus up to 8 routers. 

A receiver can have a maximum of 12 directly connected EDs, while a router can 

have a maximum of 8 directly connected EDs. If no EDs are directly connected a 

maximum of 16 routers can be directly connected. 

There can be a maximum depth of 8 'layers' of routers in a network and a maximum of 

50 nodes per network with the RF-RX series of receivers. 

Watch the video and learn about out Wireless System. 

System Terminology 

ED = End Device for sensing 

Child/Children = Sensors or routers reporting back to the receiver or router 

SSK = Site Survey Kit 

HHM/HHT = Hand Held Monitor/Tool 

CMS = Configuration & Monitoring Software 

EASY INTEGRATION 

Integration to existing systems is easily achieved by installing receiver modules into 

the network and terminating them as standard analogue inputs. From early 2012 you 

can also use the new RF-RXS Network Receiver Modules to integrate through 

Niagara Ax™ networks, further reducing controller point count and total system cost. 

NETWORK SECURITY 

All devices use unique network identifiers. Only devices with the correct network ID 

will be allowed to join the network. The ID used by standard system devices is 

different from the ID used for SSK devices. 

SSK devices cannot join a standard system network and vice versa. When a system 

network has been formed, it can be 'locked' to prevent any unauthorised devices 

joining, even if they are devices. The CMS can be used to authorise extra system 

devices if required. All data transmitted by devices is encrypted. 

BENEFITS 

 Lower installation costs 

 Easy to install and commission 



 Time saving installation 

 Energy saving through better control 

FEATURES 

  

 Proven 802.15.4 low power network 

 Self-healing tree topology 

 Up to 5-year battery life 

 Simple to integrate analogue receiver modules 

 Site Survey Kit (SSK) 

 CMS site software for configuration/monitoring 

 Complete range of sensor types 

 Industry-leading quality and support  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

RF Standard Radio System  

RF  System  

 

 Description 

RF System 

Standard system devices are used for the actual final installation, and consist of the 

receiver, battery powered ‘end devices’ (EDs) and, if required, permanently powered 

routers. EDs achieve long battery life (5 years or more) by taking measurements only 

at predefined intervals and transmitting them to the receiver for processing. 

 

At all other times an ED is in an ultra-low power mode. EDs can measure temperature 

and RH as well as offering momentary switch and set point knob facilities. Routers 

are ‘awake’ at all times to process data from EDs and respond to commands from the 

receiver. Routers can also have all the measurement features as an ED. The receiver is 

the heart of the system and processes all data from EDs and routers for integration 

into a BMS or control system. 



Parts 

Battery Powered Sensors (EDs) 
Sensor nodes are used in conjunction with the RF-RX20 or RF-RX40 receiver units, 

and if required (depending on installation topography), RF-RR series of routers. 

Data is transmitted back to the receiver at configurable time intervals, or on a 

configurable change in measured value. Each sensor retains these configurations if the 

battery becomes discharged or requires replacement. The sensors automatically find 

the best path back to the receiver, which may be directly to the receiver or via ‘parent’ 

routers. 

Battery powered nodes are available in four formats 

 Space mounting temperature, with set point and momentary switch options 

 Space mounting RH&T, with set point and momentary switch options 

 Plant mounting temperature 

 Plant mounting RH&T 

Why wireless? Market Requirements 

 Increased need to report / improve energy savings (Bldg Code) 

 High installed new installations cost with legcy wired system 

 Emerging refurbishment market (Over 70% of commercial space) 

 Flexibility requirement TECHNOLOGICAL DEVELOPMENT WITH 

MIRCO-CONTROLLERS 

 Enabling technologies emerging 

 New low power RF standards (IEEE 802.15.4) 

 Lower cost micro controllers with embedded radios 

 Maturing of battery technology PRODUCT POSITIONING BEST 

INSTALLED COST 

 Less wiring on install 

 Lower engineering cost 

 Little planning required prior to install 

 Simple commissioning 

THE STANDARD SYSTEM 
The final system of devices permanently installed on site for the purposes of 

monitoring and control. 

THE CONTROL AND MONITOR SOFTEWARE 
Free software used to configure devices on the wireless network and to monitor the 

network topology. 

Specification 

Radio Output: 
Frequency 2.4GHz, 16 channels, 

direct-sequence spread spectrum 

  Compliance IEEE 802.15.4-2006 

Aerial Space: Gain 1.2dBi, VSWR 1.5:1 



Characteristics: 

Data Encryption: Plant: Gain 2.0dBi, VSWR 2:1 

Power Output: AES 128 

Accuracy: 0dBm 

  Temperature ±0.3°C Optional RH ±3% RH 

Battery Type: Space 3.6V AA 2.4Ah Li-SOCl2, non-rechargeable 

  Plant 3.6V 2.1Ah 2/3 A Li-SOCl2, non-rechargeable 

Battery Life: >3 years (depending on configuration) 

Plant Sensor Types: 
Duct, outside air, outside air with solar radiation shield, 

immersion, strap-on and flying lead 

 Technical Overview 

The Radio Network A radio system is comprised of a receiver, battery powered 

sensors and permanently powered routers. Routers, though permanently powered, can 

also have sensing elements, accomplishing both router and sensors functions. 

Routers and sensors can either communicate directly with the receiver or via other 

routers. Routers are required to be permanently powered as they need to stay “awake” 

at all times to allow signals from “child” nodes to be instantly forwarded to their 

“parent” nodes. 

 

Battery 

powered 

sensors 
only 

“wake” 

for very 

short 

periods to 

send data. 

Routers 

R2 to R7 

have 5 

children 

each, all 

battery 

powered 

sensors. 

  

Their parent is the receiver. Router R1 has 6 children 

and R8 has 4 children, giving a total number of network 

devices of 50, including the receiver. The receiver can 

support a maximum of 16 directly connected “child” 

devices, of which only 12 can be battery powered nodes, 

plus up to 4 routers. Routers can support a maximum of 

16 directly connected “child” devices, of which only 8 



can be battery powered nodes, plus up to 8 routers. 

 

There can 

be a 

maximum 

depth of 8 

layers of 

routers in 

a network 

and a 

maximum 

of 50 

nodes per 

network 

with the 

RF-RX 

series of 

receivers. 

Note that battery powered devices can only route their signals to the receiver directly 

or through routers, and not through other battery powered devices. 

How to use the Radio System 

1. Install Configuration and Monitoring Software (CMS) 

2. Connect the PC and switch on the receiver 

3. Start the CMS Software ... start the CMS application by clicking the icon 

4. Log on at administrator level 

5. Mount all routers, sensors and the receiver 

(in accordance with the plan made using the Site Survey Kit. Note the MAC 

address of each device) 

6. Power up all 24V routers and battery sensor nodes 

7. Authorisation of the devices 

8. View a list of all devices 

9. Turn off Auto Commission Mode 

10. Organise the devices in a graphical view 

11. See a summary off a device 

12. To map a sensor parameter to a receiver 

 

 

 

 

 

 



 

RF Standard Radio System  

RF-RR  

24V Powered Routers  

 

 Description 

RF-RR 24V Powered Routers 

These routers are used in conjunction with the RF-RX20 or RF-RX40 receiver units, 

and RF-RS series of battery powered radio sensors, and are used to route signals from 

battery powered nodes and other routers to the receiver module, where the signal 

strength of a direct path is not sufficient for reliable communications. 

Note: Each router can support a maximum of 16 ‘children’, which can consist of a 

maximum of 8 battery powered nodes and 8 routers, or up to 16 routers if there are no 

battery powered nodes. Consideration should be given to network planning for 

redundancy in case of router failure or damage. Routers automatically find the best 

path back to the receiver, which may be directly to the receiver or via other ‘parent’ 

routers. 



24V powered routers are available in five formats 

 Space mounting temperature, with set point & momentary switch options 

 Space mounting RH&T, with set point and momentary switch options 

 Plant mounting router, no sensor functions 

 Plant mounting temperature 

 Plant mounting RH&T 

 

Specification 

Radio Output: 
Frequency 2.4GHz, 16 channels, direct-sequence spread 

spectrum 

  Compliance IEEE 802.15.4-2006 

Aerial 

Characteristics: 
Space Gain 1.2dBi, VSWR 1.5:1 

  Plant Gain 2.0dBi, VSWR 2:1 

Data Encryption: AES 128 

Power Output: +10dBm 

Accuracy: Temperature ±0.3°C 

  Optional RH ±3% RH 

Power Supply: 24Vac/dc 

Plant Router Types: 
Duct, outside air, outside air with solar radiation shield, 

immersion, strap-on and flying lead 

Technical Overview 

Routers are used to route signals from battery powered nodes and other routers to the 

receiver module, where the signal strength of a direct path is not sufficient for reliable 

communications. Data is transmitted back to the receiver at configurable time 

intervals, or on a configurable change in measured value.  Each sensor retains these 

configurations if the battery becomes discharged or requires replacement.  

The sensors, routers and receiver automatically select which  of the 16 transmission 

channels available gives the best  radio network performance, taking into account 

both signal  strength and interference levels from adjacent channels and  equipment 

(such as Wi-Fi etc.) The sensors and routers automatically find the best path back to 

the receiver, which may be directly to the receiver or via “parent” routers.  

NB Each router can support a maximum of 16 “children”, a maximum of 8 of which 

can be battery powered “end devices” and a maximum of which can be 8 routers. 

Consideration should be given on network planning for redundancy in case of router 

failure or damage.  

 

 



Installation & Location 

Installation Refer to product datasheets for full technical specifications and 

installation notes. Sensors, whether battery powered or 24V router types, have 

configurable parameters to optimise system operation. 

These are:  

 Measurement interval 

 Significant change of value for; 

 Temperature 

 RH 

 Set point level 

 Label (10 character limit) 

 Receiver output channel mapping Receivers, and routers without sensor 

features, have no configurable parameters apart from labels. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

RF Standard Radio System  

RF-RS  

End Sensing Devices  

 

 Description 

RF-RS End Sensing Devices 

Sensor nodes are used in conjunction with the RF-RX20 or RF-RX40 receiver units, 

and if required (depending on installation topography), RF-RR series of routers. Data 

is transmitted back to the receiver at configurable time intervals, or on a configurable 

change in measured value. Each sensor retains these configurations if the battery 

becomes discharged or requires replacement. The sensors automatically find the best 

path back to the receiver, which may be directly to the receiver or via ‘parent’ routers. 

Battery powered nodes are available in four formats 

 Space mounting temperature, with set point and momentary switch options 

 Space mounting RH&T, with set point and momentary switch options 

 Plant mounting temperature 



 Plant mounting RH&T 

Specification 

Radio Output: 
Frequency 2.4GHz, 16 channels, direct-

sequencespread spectrum 

  Compliance IEEE 802.15.4-2006 

Aerial Characteristics: Space Gain 1.2dBi, VSWR 1.5:1 

  Plant Gain 2.0dBi, VSWR 2:1 

Data Encryption: AES 128 

Power Output: +10dBm 

Accuracy: Temperature ±0.3°C 

  Optional RH ±3% RH 

Battery Type: Space 3.6V AA 2.4Ah Li-SOCl2, non-rechargeable 

  Plant 3.6V 2.1Ah 2/3 A Li-SOCl2, non-rechargeable 

Battery Life: >3 years (depending on configuration) 

Plant Sensor Types: 
Duct, outside air, outside air with solar radiation 

shield, immersion, strap-on and flying lead 

Technical Overview 

The radio RF-RS sensors are used in conjunction with the RF-RX20 or RF-RX40 

receiver units, and if required (depending on installation topography), RFRR series of 

router radio sensors. Routers are used to route signals from battery powered nodes and 

other routers to the receiver module, where the signal strength of a direct path is not 

sufficient for reliable communications. 

The sensors, routers and receiver automatically select which of the 16 transmission 

channels available gives the best radio network performance, taking into account both 

signal strength and interference levels from adjacent channels and equipment (such as 

Wi-Fi etc.) The sensors and routers automatically find the best path back to the 

receiver, which may be directly to the receiver or via “parent” routers. NB Each router 

can support a maximum of 16 “children”, a maximum of 8 of which can be battery 

powered “end devices” and a maximum of which can be 8 routers. Consideration 

should be given on network planning for redundancy in case of router failure or 

damage. 

The RF-RS-T-551 range of strap-on temperature sensors are used for detection of 

pipe temperatures, where it isn’t possible to insert a pocket. The sensing element is 

housed in a 50mm long shaped brass probe, with 2 meters of PTFE screened cable. 

The RF-RS-T-555 flying lead temperature sensors are used for the detection of air 

temperature. Units contain a high quality thermistor sensing element which is housed 

in a acetal resin probe, with 2 metres of screened cable as standard. Longer cable 

lengths are available to order (at extra cost) along with a potted variant for low 

temperature applications and water submersion. 

 



Labels 

Labels are available in plain, pre-printed or customer print types and a choice of either 

dark grey or white. 

Installation 

RF-RS 

1. Remove all packaging from the sensor 

2. Note the MAC address printed on the affixed label and note where this MAC 

address is installed. 

3. Remove the lid by twisting and separating from the main body and install the 

Li-SOCl2 2/3 A battery, observing the correct polarity. 

4. Mount the sensor in the required position (this will have been determined by 

the site survey tool, (see the quick start guide and manual), where dust & 

contaminants are at a minimum (i.e. after filters etc.) and which will give a 

representative sample of the prevailing air condition. 

5. Drill two holes at 85mm centres and a 19mm diameter hole centrally between 

them for the duct probe. 

6. ix the IP65 housing to the duct with appropriate screws. Making sure to align 

the holes in the probe so they point into the air flow. The housing is designed 

to make it easy for an electric screwdriver to be used if desired. 

7. To power on the unit, fit J400. 

8. Allow 3 minutes before checking functionality. 

9. Allow 30 minutes before carrying out pre-commissioning checks. 

10. Ensure, at a minimum, that all routers and the receiver on the radio network 

are powered on, and allow about 5 minutes for the network to auto 

commission before attempting to read values or make configuration changes. 

RF-RS-T-551 and RF-RS-T-555 

1. Remove all packaging from the sensor 

2. Note the MAC address printed on the affixed label and note where this MAC 

address is installed. 

3. Remove the lid by twisting and separating from the main body and install the 

Li-SOCl2 2/3 A battery, observing the correct polarity. 

4. Mount the sensor in the required position (this will have been determined by 

the site survey tool, (see the quick start guide and manual). 

5. Drill two holes at 85mm centres, fix the IP65 housing to the duct with 

appropriate screws. Making sure to align the holes in the probe so they point 

into the air flow. The housing is designed to make it easy for an electric 

screwdriver to be used if desired. 

6. To power on the unit, fit J400. 

7. Secure the brass lug to the surface to be monitored, using the strap supplied. 

8. Ensure, at a minimum, that all routers and the receiver on the radio network 

are powered on, and allow about 5 minutes for the network to auto 

commission before attempting to read values or make configuration changes. 

 



 

RF Standard Radio System  

RF-RX  

Reciever Modules  

 

 Description 

RF-RX Receiver Modules 

The RF-RX20 or RF-RX40 receiver collects data from all other devices on the radio 

network, including measurements from sensors, link quality for all links formed in the 

network, battery levels for all battery powered devices, hours run for all devices and 

the current status of all devices. 

Note: Each receiver can support a maximum of 16 ‘children’, which can consist of a 

maximum of 8 battery powered nodes and 8 routers, or up to 16 routers if there are no 

battery powered nodes. 



A USB socket is provided for connection to a PC or laptop running the CMS 

software. 

Receivers are available in two formats 

 RF-RX20 - 20 x 0-10Vdc analogue outputs 

 RF-RX40 - 40 x 0-10Vdc analogue outputs 

Specification 

Radio Output: 
Frequency 2.4GHz, 16 channels, 

direct-sequence spread spectrum 

  Compliance IEEE 802.15.4-2006 

Aerial 

Characteristics: 
Gain 1.2dBi 

  VSWR 2:1 

Data Encryption: AES 128 

Power Output: +10dBm 

Analogue Outputs: 
RF-RX20 20 x 0-10Vdc analogue outputs @10mA max. 

each 

  
RF-RX40 40 x 0-10Vdc analogue outputs @10mA max. 

each 

Output ranges: Temperature –10°C to +70°C 

  RH 0% to +100% 

  Set point 0% to +100% 

  Switch 0Vdc = OFF, 10Vdc = ON 

Power Supply: 24Vac/dc 

Housing: DIN-rail, W203 x H104 x D38mm (excluding aerial) 

Technical Overview 

The radio receiver is used in conjunction with the RF-RR and RF-RS radio sensors. 

Routers are used to route signals from battery powered nodes and other routers to the 

receiver module, where the signal strength of a direct path is not sufficient for reliable 

communications. Data is transmitted back to the receiver at configurable time 

intervals, or on a configurable change in measured value. Each sensor retains these 

configurations if the battery becomes discharged or requires replacement. 

The sensors, routers and receiver automatically select which of the 16 transmission 

channels available gives the best radio network performance, taking into account both 

signal strength and interference levels from adjacent channels and equipment (such as 

Wi-Fi etc.) The sensors and routers automatically find the best path back to the 

receiver, which may be directly to the receiver or via “parent” routers. NB Each router 

can support a maximum of 16 “children”, a maximum of 8 of which can be battery 

powered “end devices” and a maximum of which can be 8 routers. Consideration 

should be given on network planning for redundancy in case of router failure or 

damage. 



Installation 

1. Remove all packaging from the receiver 

2. Note the MAC address printed on the affixed label and note where this MAC 

address is installed. 

3. Mount the receiver in the required position (this will have been determined 

during the site survey, (see the quick start guide and manual for further details), 

taking care not to site the receiver behind any obstruction likely to impede the 

radio signal 

4. Fix the receiver to the DIN rail 

5. NB If the receiver is to be mounted in a metal enclosure, it is essential that the 

aerial is mounted externally. A 2m and 5m coaxial extension cable assembly is 

available for this option. 

6. Ensure, at a minimum, that all routers and the receiver on the radio network 

are powered on, and allow about 15 minutes for the network to auto 

commission before attempting to read values or make configuration changes. 

7. Ensure the antenna is positioned in a vertical alignment. 

8. Observe correct polarity if using a 24Vdc power supply. 

9. To power on the unit, move the power switch to the ON position. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

RF Standard Radio System  

RF-RXS  

Network Radio Receiver  

 

 Description 

RF-RXS Network Radio Receiver 

Following on from the success of award-winning wireless sensor system, the new RF-

RXS receivers allow quick and seamless integration with Tridium’s range of JACE 

controllers, with all supported BMS protocols, such as BACnet, LonTalk and Mod 

Bus. 

The integral web interface allows an engineer to not only gather measurement data 

from wireless devices but perform radio network management services such as auto-

commissioning of wireless devices and setting device configuration parameters. 

2 Versions of the Receiver are available 



 RF-RXS DIN rail mounted housing with serial connection to COM1 or COM2 

of a JACE 

 RF-RXS-N internally mounting JACE option card 

Specification 

Radio Output: 
Frequency 2.4GHz, 16 channels, 

automatically selected 

  Direct-sequence spread spectrum 

  Compliance IEEE 802.15.4-2006 

Aerial Characteristics: Gain 3.0dBi 

  VSWR <2:1 

Data Encryption: AES 128 

Power Output: +10dBm 

Power Supply: 24Vdc ±15% 

  24Vac ±15%, 50/60 Hz 

Serial communications: USB 2.0 

  Serial 9-pin RS-232 

Environmental: Operating Temperature -10°C to +50°C 

  RH 0 to 90%, non-condensing 

  Storage Temperature -10°C to +80°C 

  RH 0 to 90%, non-condensing 

Dimensions: 100mm x 70mm x 58mm 

Technical Overview 

The RF-RXS receiver collect data from all other devices on the radio network, 

including measurements from sensors, link quality for all links formed in the network, 

battery levels for all battery powered devices, hours run for all devices and the current 

status of all devices. 

NB Each receiver can support a maximum of 16 directly connected “children”, 

which can consist of a maximum of 12 battery powered nodes and 4 routers, or up to 

16 routers if there are no battery powered nodes. 

The wireless nodes are based on direct‐sequence spread spectrum communication in 

the 2.4 ‐ 2.5GHz band, compliant with IEEE 802.15.4‐2006. 

Environmental 

 Storage temperature range of ‐10 to +80°C 

 Storage relative humidity range of 0 to 90% (non‐condensing) 

 Ambient (operating) temperature range of ‐10°C to +50°C 

 Ambient (operating) relative humidity range of 0 to 90%, (non‐condensing) 

 



Configuring the Wireless Network 

The following instructions assume you are familiar with the Tridium Workbench and 

its related functions. This section guides you through the steps to set up a wireless 

network. Install the wireless card on the JACE controller before you begin. Note: 

Workbench version 3.6.43 or greater is required. 

1. Connect the 9-pin serial port on the receiver to the 9-pin serial port on the 

JACE. Do NOT use a null modem cable. 

2. Copy the jar file to your local Niagara Module folder. The .jar file BETA is 

available on request. 

3. Open the controller’s Platform, then click on Software Manager. 

4. Select the file to install on the station. 

5. Click on the Install button, and then click on the Commit button. 

6. Reboot the controller to properly load the .jar file. The wireless card will not 

work unless you reboot after installing the file. 

7. Once installed and rebooted connect to the station, expand Configure and 

select Drivers. Click the new button. 

8. Select Network from the list of available drivers and click OK. 

9. Rename the driver if required. 

10. Open the property sheet of the network driver. Right click on “Communicator” 

and from the available actions select “Assert External Communications. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

RF Standard Radio System  

RF-RXS-N  

Niagara Ax™ Option Card  

 

 Description 

RF-RXS-N Niagara Ax™ Option Card 

Following on from the success of award-winning wireless sensor system, the new RF-

RXS receivers allow quick and seamless integration with Tridium’s range of JACE 

controllers, with all supported BMS protocols, such as BACnet, LonTalk and Mod 

Bus. 

The integral web interface allows an engineer to not only gather measurement data 

from wireless devices but perform radio network management services such as auto-

commissioning of wireless devices and setting device configuration parameters. 

 

 



2 Versions of the Receiver are available 

 RF-RXS DIN rail mounted housing with serial connection to COM1 or COM2 

of a JACE 

 RF-RXS-N internally mounting JACE option card 

 

Specification 

Radio Output: 
Frequency 2.4GHz, 16 channels, 

automatically selected 

  Direct-sequence spread spectrum 

  Compliance IEEE 802.15.4-2006 

Aerial Characteristics: Gain 3.0dBi 

  VSWR <2:1 

Data Encryption: AES 128 

Power Output: +10dBm 

Power Supply: 24Vdc ±15% 

  24Vac ±15%, 50/60 Hz 

Serial communications: USB 2.0 

  Serial 9-pin RS-232 

Environmental: Operating Temperature -10°C to +50°C 

  RH 0 to 90%, non-condensing 

  Storage Temperature -10°C to +80°C 

  RH 0 to 90%, non-condensing 

Dimensions: 100mm x 70mm x 58mm 

Technical Overview 

Application  
The wireless network card and related jar file is designed for use with the JACE 2 and 

JACE 6 series controllers. This card allows the integrator to work in the familiar 

Workbench tool set to build and commission a wireless network. 

Before You Begin  

Included in the wireless card package you should find the following items: 

 The wireless card 

 A local antenna 

 

 

 

 



A #2 phillips screwdriver is required for installation. To add the option card to a 

system you will need the jar file BETA, which is available on request. 

Installation 

Electro-static precautions must be taken when handling and installing the option card. 

Mounting the wireless communication card on the JACE controller 

1. Remove power from the controller. 

2. Remove the controller cover. To do this, press in the four tabs on both ends of 

the unit, and lift the cover off. NOTE: If other expiation accessory modules 

are plugged into the controller, you may need to slide them away from the unit 

to get to the cover tabs. 

3. Remove the battery and bracket assembly by taking out the four screws. 

4. Unplug the battery from the connector on the controller. 

5. Remove the front blanking end plate from option slot 1 (COM1) o the JACE. 

6. Carefully insert the pins of the wireless card into the appropriate socket. The 

mounting holes on the option card should line up with the standoffs on the 

base board. If they do not, the connector is not properly aligned. Press until the 

option card is completely seated. 

7. Plug the battery cable back into the battery connector on the controller. 

8. Set the battery and bracket assembly back over the option card slots, with the 

mounting holes aligned with the standoffs. 

9. Re-fasten screws through battery bracket. DO NOT over tighten. 

10. Replace the controller cover. 

11. Install the antenna. 

Configuring the Wireless Network 

The following instructions assume you are familiar with the Tridium Workbench and 

its related functions. This section guides you through the steps to set up a wireless 

network. Install the wireless card on the JACE controller before you begin. Note: 

Workbench version 3.6.43 or greater is required. 

1. Install the wireless card on the JACE as described in the previous section. 

2. Copy the jar file to your local Niagara Module folder. The .jar file BETA is 

available on request. 

3. Open the controller’s Platform, then click on Software Manager. 

4. Select the file to install on the station. 

5. Click on the Install button, and then click on the Commit button. 

6. Reboot the controller to properly load the .jar file. The wireless card will not 

work unless you reboot after installing the file. 

7. Once installed and rebooted connect to the station, expand Configure and 

select Drivers. Click the new button. 

8. Select Network from the list of available drivers and click OK. 

9. Rename the driver if required. 

 



 

RF Site Survey Kit  

RF-SSK  

Site Survey Kit  

 

 Description 

RF-SSK Site Survey Kit 

Wireless devices, by their very nature, mean there is always an initial element of 

uncertainty as to whether devices will be able to communicate reliably. Several 

factors affect this ability, such as frequency, interference and building materials. 

The SSK (Site Survey Kit) eliminates this uncertainty by allowing a survey of the 

building using the same power levels and frequency channel the final system will use. 

Intuitive and simple to use, a plan of devices, routers and receiver can be quickly 

established to give full confidence in the final installed system, while at the same time 

allowing a concise list of exactly the right number of device types to be compiled. 



Data Transmission 

Data is transmitted back to the receiver at configurable time intervals, or on a 

configurable change in measured value. Each sensor retains these configurations if the 

battery becomes discharged or requires replacement. 

The SSK Receiver 

Automatically selects which of the 16 transmission channels available gives the best 

radio network performance, taking into account both signal strength and interference 

levels from adjacent channels and equipment (such as Wi-Fi etc.) The SSK hand-held 

monitor, nodes and routers automatically find the best path back to the receiver, 

which may be directly to the receiver or via “parent” routers. 

The Site Survey Kit (SSK) contains 

 1 x SSK receiver 

 1 x hand‐held monitor (HHM) 

 4 x battery powered SSK sensor nodes 

 2 x SSK routers 

 1 x charger unit for the SSK receiver 

 1 x charger unit for the HHM 

 2 x charger units for the SSK nodes and routers 

 SSK Quick Start Guide 

 SSK User Manual 

Technical Overview 

The Site Survey Kit (SSK) is designed to make the planning and installation of a radio 

sensor system simple and quick and to take the guesswork out of the radio 

communications aspect of the network. The SSK receiver should be placed where the 

actual RS-RX system receiver will be installed (typically in a plant room or riser). 

The hand-held monitor (HHM) communicates with the SSK receiver (via a router, if 

necessary), and the LCD display shows which nodes are on-line and the quality of the 

radio link to their “parent” devices. Follow the step-by-step guide to determine where 

to position the receiver, any necessary routers, and to test that all sensor nodes can 

communicate with the receiver reliably when installed. 

Application 

1. Ensure that the SSK receiver, HHM, and special battery powered SSK routers 

and nodes are fully charged. Always use the correct chargers provided for 

each device. Batteries will be damaged if not charged by the correct charger. 

2. Place the SSK receiver where the system receiver will be placed, ensuring that 

the aerial is aligned vertically if possible. 

3. Switch on the SSK receiver. 

4. Switch on the HHM. After a brief period, the LCD display will show the 

HHM in the device list. 

5. Place the battery powered sensor nodes where required by the site 

specification, taking care to ensure that the sensors are not placed: 



• In direct sunlight or near a source of heat 

• On a cold or hot outside wall, where conducted or radiant heat may affect the 

accuracy 

• Behind any obstruction likely to impede the radio signal (for example, a 

filing cabinet) 

6. Using the HHM, observe whether each battery powered sensor node has 

communication back to the SSK receiver. If it does, observe the quality of the 

link, shown on the LCD display. 

a. If the link quality is shown as good or v. good, no router is required for this 

node. Go to step 

b. If there is no communication, or the link quality is shown as marginal to the 

SSK receiver, you will need to position a router between the node and the 

receiver. 

c. In this case, position a router between the node and receiver in a convenient 

location, remembering that a system router in the final installation will require 

a permanent 24V supply. 

d. Observe the HHM again. The new router should be registered on the HHM. 

e. Using the HHM, observe the link quality for the new router to the receiver. 

If the link is shown as good or v. good, proceed to step 

f. If the link quality is shown as marginal, select the new router and then 

navigate to “Verification” on the HHM menu. Press the OK key to force the 

new router into verification mode. The node will go off-line for a short period, 

then rejoin in verification mode. The router will now try to find a better 

communications path back to the receiver via another router, if there is one 

already installed. Note the link quality and the position of the router. It is 

recommended that a drawing or floor plan be used to mark device positions. 

g. Using the HHM, select the node and then navigate to “Verification” on the 

HHM menu. Press the OK key to force the new router into verification mode. 

The node will go offline for a short period, then rejoin in verification mode. 

Note the link quality and the exact position of the router. 

h. Where a router or node has been placed into verification mode, it must be 

returned to normal operating mode by resetting or power cycling prior to 

moving to step 

7. If left unattended for more than 5 minutes, a router or node placed into 

verification mode will automatically return to normal mode. 

8. Continue placing battery powered sensor nodes (and routers if required), until 

battery powered sensor nodes have been tested at the required points, good 

quality links are shown for all devices on the HHM, and complete coverage is 

demonstrated. 

 

 

 

 

 

 

 

 

 

 



 

Configuration & Monitoring Software (CMS) 

 

CMS Software 

How it works 

The CMS is used to commission wireless networks (automatically or manually) and to 

view the resulting network, both textually and graphically. It can show device hours 

run, battery status, radio link quality, as well as configuring device parameters such as 

measurement interval and send on significant change values. 

 

To add devices to the map display, simply ‘drag-and-drop’ from the text hierarchical 

display onto the graphic background. A graphic background, typically a floor plan, 

can be imported, and once the graphical map has been completed and all devices 

added, the final layout can be saved. 

 

Add the receiver to the graphic first, then routers followed by battery powered nodes. 

Links are automatically generated, showing the true network architecture. 

 

Different icons are used to depict the receiver, routers and battery powered node, 

making identification easy. The icons also depict the status of the device, and change 

to reflect whether a device is OK, out-of-limits, off-line or has a low battery. Link 

Status The link status is represented graphically by the colour of the link drawn. 

Green: Indicates ‘Good’ link quality Red: Indicates ‘Marginal’ link quality A quick 

check on any link status can be made by hovering the mouse cursor over a link on the 

map display. 



LINK STATUS 

The link status is represented graphically by the colour of the link drawn. 

A quick check on any link status can be made by hovering the mouse cursor over a 

link on the map display. 

CONNECTION 

The 802.15.4 wireless standard, and uses the 2.4GHz ISM band which features a 

choice of 16 channels. 

HOW TO USE THE CONFIGURATION AND MONITORING SOFTWARE (CMS) 

Watch the video and learn about out Wireless System. 

Install the Software (CMS) 

 Onto a PC or laptop computer. Please read the full User Manual for detailed 

instructions. 

Log on at administrator level 

 By clicking File then Switch Admin Mode. The default password is "admin" 

View a list of all devices 

 By clicking View and Textual Display to show a list of devices with 

expandable information. 

Organise the devices in a graphical view 

 To show a graphical view of all devices click View and Map Display 

 A floor plan can be selected here for the display. Now the devices can be 

dragged and dropped into the correct position on the floor plan. The links are 

automatically drawn between the devices. 

See a summary of a device 

 Hover the mouse over the device to see a quick summary of the parameters. 

To map a sensor parameter to a receiver 

 To map a sensor parameter to a receiver output channel, right click on the 

device, select Properties from the menu, then select the Analogue Channel 

Mapping tab 

 Select a function (such as temperature or set point) to map, and then select the 

receiver output to map to. Click the Set Analogue Mapping button to complete. 

 


