
RTU Open Control Class Itinerary
• Tech Tools Overview
• RTU Open Operation
• RTU Open Factory-Installed
• RTU Open Field-Installed
• Communicating Sensors
• Universal Protocol Converter (UPC)
• Integration into competitor front ends 



Tech Tools Kit (USB-TKIT)

Hardware Software+

Plus more…
(USB-L) (CIV-OPNTOOLS)



i-Vu Tools Set Up



• Alarm Pop-up
• BBMD Config
• MS/TP Capture Tool
• AppLoader
• Test & Balance
• LonWorks Integration Tool

Automatically Installed: Other Programs on Disc:

i-Vu Tools Set Up (Cont’d)



AppLoader
1. Select Appropriate file.

2. Build File

3. Download



AppLoader Download

• Gets controller back to 
factory condition of 
version of program 
loaded.

• Checks first if 
hardware can handle 
software 

• Downloads drivers, 
control programs, 
graphics…



What is RTU Open?

• Product-Integrated Control (PIC)
• Constant Volume Equipment Controller
• 8 Digital Outputs
• 2 Analog Outputs
• 6 Analog Inputs
• 5 Digital Inputs
• Native BACnet Protocol
• Can be Factory-Installed on most Small to Medium 

RTU’s
• Can be Field-Installed on Electro-Mechanical 

Package Units and Splits



Required for 
RTU Open

RTU Open Harness

RTU Open Harness 
OPN-RTUHRN

Supply Air Temperature Sensor
NSB-10K-4-D-

Supply Air 
Temperature Sensor 

Space Temperature Sensors

Space Air 
Temperature Sensor



What do you get when Factory-Installed? 

• RTU Open Controller

• RTU Open Harness

• Supply Air Temperature Sensor

• Economizer

• Humidimizer

Minimum 
Requirement

• Space Temperature Sensor
(Not Included)



Factory-Installed Economizer

Unit w/ RTU-Open Option 

• Comes with RTU-Open Installed
• Comes with SAT installed
• Comes with Economizer II and 

OAT sensor installed

Unit w/ Electro-Mechanical Controls Option

• RTU-Open must be field installed
• SAT must be field installed
• Comes with Economizer X or IV

Economizer X (W7220) uses proprietary enthalpy sensors and damper actuator which 
are communicating. Cannot be used with other control systems.



Case Study #1 Verizon Shockoe Richmond, VA
• Customer needed BACnet compliant 10- and 5-Ton units with Economizers for a job to be 

integrated into existing front-end System. Wanted them fast!!

Unit w/ RTU-Open Option 

• Comes with RTU-Open Installed
• Comes with SAT installed
• Comes with Economizer II and 

OAT sensor installed

Unit w/ Electro-Mechanical Controls Option

• RTU-Open must be field installed
• SAT must be field installed
• Comes with Economizer X

Economizer X (W7220) uses proprietary enthalpy sensors and damper actuator which 
are communicating. Useless for other control systems.

Customer added RTU-Open and Supply Air Temperature Sensor, opted to leave Economizer X in place. Lost 
control and ability to configure economizer through BACnet front end.

• Decided to get units with Electro-Mechanical Controls because lead time was shorter and 
add Carrier RTU-Open control in field. 



3 - 5 -
48/50GC

48/50FC 3 - 5 -

48/50KC
3 - 5 3 - 5

Factory-Installed 
RTU Open

*

* 48/50HC with Energy 
Recovery Ventilator comes 
with ComfortLink Controller. 
UPC not a Factory Option.

ComfortLink Units do not 
use RTU Open. Use UPC.



RTU Open
BO-1 Fan (G) (Dedicated)
BO-2 Heat 2 (W2) (Dedicated)
BO-3 Heat 1 (W1) (Dedicated)
BO-4 Cool 2 (Y2) (Dedicated)
BO-5 Cool 1 (Y1) (Dedicated)

Binary Outputs

AO-1 Economizer (Dedicated)
AO-2 VFD (48/50LC*B) (Dedicated)

Analog Outputs

Inputs
Input 1 AI
Input 2 AI

Indoor CO2 / Outdoor CO2 / Relative Humidity 
Duct Static Pressure (48/50LC*B)}

Input 6 AI Supply Air Temperature (Dedicated)
Input 7 AI Outside Air Temperature (Dedicated)

Input 10 AI T55 (10K Thermistor) (Dedicated)
Input 11 AI T56 (100K Potentiometer Adjust) (Dedicated)

Input 4 BI Safety Chain (Dedicated)

Input 3 BI Compressor Safety
Input 5 BI Fire Shutdown
Input 8 BI Enthalpy Switch
Input 9 BI IGC Input

Fan Status
Filter Status
Remote Occupancy
Door Contact

{Inputs 3, 5, 8, & 9

Rnet Space Sensors

BO-6 Humidi-MiZer (Dedicated)
BO-7 RV / High Speed Fan / Y3
BO-8 Powered Exhaust (Dedicated)



Case Study #2: Earthcore Industries Buildout Plan
• Aaon Spec – Chesapeake Virginia
• Single Zone YAC and 6-Ton VAV YAC with (4) 

VAV Terminal units with Electric Heat

• Aaon Unit is Loaded Up
• Can we meet points list requested?

• Call to Engineer



Special Case
48/50LC*B



Case Study #3: Andrews Joint Base
• Spec Called for Small VAV units to be used with VAV terminal boxes in a military PX

• LC*B are the only Packaged units that Carrier offers below 20 Tons
• LC*B will not work stand alone. Must establish Airside Linkage with Carrier Open Zoning controls (VAV or VVT) to work 

at all. 

Problems

• Salesman quoted LC*B units without packaging them with VAV 
Zoning Controls

• Contractor supplied VAV boxes with Siemens VAV Controllers.

Solution:
NONE

Note: LC*B Package units have been updated to work with third party 
VAV boxes and stand-alone.

Now using AppLoader, we can download newest programming and 
drivers to allow unit to work with these third-party controllers. 



Split System with RTU Open



Training Building Shell



Training Building Phase I
• SAV Unit with 

Humidimizer
• Differential Enthalpy 

Economizer
• Powered Exhaust
• Smoke Detector
• Fan Status Switch
• Filter Status Switch
• BACnet Capable



Factory Wiring – Phase I



Create Database/
Download Controller

Not Started



Create Database/
Download Controller

Not Started

Do
w

nl
oa

d U
pload



Properties Page (unconfigured)



Graphics Page (unconfigured)
Things to Note:

• No Economizer
• Humidistat
• Filter Status
• 2 Stages Compressor
• Fan: VFD
• Heat: Electric 2 Stage
• Mode: Shutdown
• Shutdown for: Safety 

Chain Alarm
• Schedule: Occupied
• Occupied Setpoints
• Linkage Comm: Not 

Active
• Space Temperature 

Failure



Properties Page / Status (unconfigured)



Service Configuration
Properties/Configuration/Service Configuration

Unit Type

• Heat/Cool
• LC WeatherExpert (Default)
• HP O/B Ctrl
• HP Y1/W1 Ctrl

Economizer Exists

• No (Default)
• Yes

Fan Control

• Single Speed
• Two Speed
• Variable Speed (Default)

Heat Type

• Electric (Default)
• Gas



Service Configuration
Properties/Configuration/Service Configuration

Continuous Occupied Exhaust

• No (Default)
• Yes

RH Control

• Disable (Default)
• Enable

DCV Control

Heat Type

• Electric (Default)
• Gas

• Disable (Default)
• Enable

System Inputs

Service Test

Allows information to be accessed from 
other controllers



System Inputs

• Allows information to be 
accessed from other controllers

• Have to have other controllers 
on MS/TP Communications Bus

• Can share sensors through 
system

• Can get System Fire/Smoke 
Signal

Properties/Configuration/Service Configuration



Service Test

• Allows you to test outputs from 
controller

• Minimum On and Off Timers 
will be ignored

• Outputs that can be tested will 
be dependent on your 
configuration

• Always start by enabling 
Service Test

Properties/Configuration/Service Configuration



Graphic after Service Configuration



Safety Chain Safety Chain Input 4

R-1 R-2 R-3 R-4 R-5

G W2 W1 Y2 Y1

Safety
Chain
Input

• Must Have 24V on Safety Chain 
Input to get voltage out of the 
relays

• Can be broken for any 
condition for which you want 
the unit outputs to shut down 
immediately

J1 Connector

Internal 
Wiring

RTU Open



Space Temperature Sensor
Simplest Option – 10K Type III (CP/MCI)

T55 (33ZCT55SPT)
Sensor and Override

T56 (33ZCT56SPT)
Sensor, Override and Adjust

RTU OpenRTU Open

or



Phase I 
Field Wiring





Unit Configuration
Properties/Configuration/Unit Configuration

Fan Mode
• Auto
• Continuous (Default)
• Always On

Power Fail Restart Delay

Fan Off Delay

Minimum/Maximum Cooling/Heating SAT

Vent Dmpr Pos / DCV Min Pos

Service Alarm Timers

Door Alarm Delay

• Supply Fan
• Compressor 1
• Compressor 2
• Filter

Space Temperature  Sensor Configuration
• Pushbutton Override
• Setpoint Adjustment
• Setpoint Adjustment Range



Unit Configuration
Properties/Configuration/Unit Configuration

Lockout Temperatures
• Cooling
• Economizer
• Heating

Pre Occupancy Purge

Purge Time

Unocc Free Cool

Minimum Setpoint Separation

Occupancy Source
• Always Occupied
• BACnet Schedule
• BAS On/Off
• Remote Occ Input

Occ Override Delay

When motion sensor used, this is the 
amount of time the equipment will remain 
occupied after motion is no longer sensed.



Input Configuration
Properties/Configuration/Input Configuration

Inputs 1 & 2
• No Sensor (Default)
• IAQ Sensor
• OAQ Sensor
• Space RH Sensor

Input 3 Function
• Compressor Safety (Default)

Input 5 Function
• Fire Shutdown (Default)

Input 8 Function
• Enthalpy Switch (Default)

Input 9 Function
• HumidiStat (Default)

Input 3, 5, 8 & 9 Function
• No Sensor
• Default
• Fan Status
• Filter Status
• Remote Occupancy
• Door Switch



Input Configuration
Properties/Configuration/Input Configuration

Space Sensor Type
• T55
• T56
• SPT
• None
• ZS Sensor
• WS Sensor

T5x Override Duration

ZS Sensor Binder 
Next Slide

ZS model to show on graphic

WS model to show on graphic

Net Space Temp to show on graphic



ZS2 – Zone Sensors (Rnet)
ZS Standard ZS Plus ZS Pro ZS Pro-M ZS Pro-F

ZS2-CAR
ZS2-C-CAR
ZS2-H-CAR

ZS2-HC-CAR
ZS2-V-BNK

ZS2-HV-BNK

ZS2PL-CAR
ZS2PL-C-CAR
ZS2PL-H-CAR

ZS2PL-HC-CAR
ZS2PL-V-BNK
ZS2-HV-BNK

ZS2P-CAR
ZS2P-C-CAR
ZS2P-H-CAR

ZS2P-HC-CAR

ZS2P-M-CAR
ZS2P-CM-CAR
ZS2P-HM-CAR

ZS2P-HCM-CAR

ZS2PF-CAR
ZS2PF-C-CAR
ZS2PF-H-CAR

ZS2PF-HC-CAR



Wireless Sensors

RG-902 Wireless Adaptor WS-ML-902 Wireless Motion/Lux Sensor WS-THMDOF-C-902 Wireless Pro-F Sensor

WS2-T-C-902 Wireless Standard Sensor WS2-TO-C-902 Wireless Plus Sensor WS-S-902 Wireless Door Window Sensor



Sensor Network (Rnet)

Rnet Connection
Connection for ZS and WS 

Wireless Sensors and for 
Equipment Touches  

Brown Plug – Connection for 
USB-L Allows Access to Clip 
Files, Install Programs and to 
use Field Assistant

Can have as many as 5 sensors per program on Rnet.
PIC’s have only one program. Can only have 5 sensors on its Rnet.
Programmable controllers can use three separate programs (if capable) for a total of 15 sensors on Rnet.

12VDC Rnet



RTU Open

Address 1 Address 2

Up to 5 Total ZS Sensors
Must be addressed 

Wiring ZS Sensors



RTU Open

Address 1 Address 2

Wiring ZS Sensors Special Case

DC Power 
Supply

CO2 
Sensor
(190 mA)

When using multiple sensors and any one of the sensors has a CO2 sensor

24VAC



Input Configuration – ZS Sensor
Properties/Configuration/Input Configuration



Input Configuration – ZS Sensor
Properties/Configuration/Input Configuration



Sensor Calibration
Properties/Configuration/Unit Configuration/Sensor Calibration

Allows you to calibrate temperature sensors



Phase I –
ZS Wiring



Setpoints
Properties/Configuration/Setpoints

Values

Unoccupied Setpoints
Occupied Setpoints

Click on bar you want to look at / change

Occupied/Unoccupied Relative Humidity Setpoint
DCV Max Ctrl Setpoint

• Value is difference between Space/RA CO2 
and OA CO2

• If no OA CO2 Sensor present will use 
default of 400 ppm

• On this screen setpoint would be 1000 ppm

Power Exhaust Setpoint

Optimal Start
Next Slide



Color Codes



Optimal Start
Properties/Configuration/Setpoints

Optimal Start Type
• None
• Temp Compensated (Default)
• Learning Adaptive

Optimal Start 

Heat Start K factor (min/deg)
Cool Start K factor (min/deg)

TC Only}

Number of hours before occupancy that 
Optimal Start may begin

None
Unit will not change to occupied setpoints until the scheduled time. Setpoints do not ramp but change immediately
Temp Compensated
Unit changes to occupied setpoints at a variable time prior to the occupied time, which is calculated by the current 
difference between space temperature and the appropriate heating or cooling setpoint. At that time, the setpoints do not 
ramp, but change immediately from unoccupied to occupied values. 

Learning Adaptive Start
Unit gradually changes to occupied setpoints by adjusting the unoccupied setpoints over a specified period of time to 
achieve the occupied setpoint by the time scheduled occupancy begins. 



Alarm Configuration
Properties/Control Program/Configuration/Alarm Configuration

• Can set up Space and Supply Air Temperature, Space 
Humidity and CO2 Alarms.

• Importance really depends on where alarm will be sent.
• Can set up what Alarms and Maintenance reminders can be 

seen on ZS Sensors.



Maintenance
Properties/Control Program/Maintenance

Allows you to look at system information.



Performance
Properties/Control Program/Performance

Gives current and historical performance 
information about the controller



Alarms
Properties/Control Program/Alarms

At a glance, you can see status of controller alarms



Linkage
Properties/Control Program/Linkage

• Linkage involves zoning systems. 
• Open VAV and VVT controllers can link with RTU 

Open to control RTU Open Equipment
• Linkage is set up at zone controller.



Other Tabs under Properties Tab

I/O Points Allows I/O to be configured if necessary

Alarm Sources Allows you to set up alarm priority, where it’s sent, if it needs acknowledgement
Trend Sources Allows you to set up configure points for trending; how often data sampled, COV
Network Points Allows you to configure System Network points
BACnet Objects Lists all points with BACnet addresses / visibility

Rnet Points Allows you to see all Rnet points

Protocol Mapping Same as BACnet Objects for N2, Modbus and LON



Schedules



Schedules
Weekly Schedules can be add on top of one another.

This Schedule is the same except we added separate weekly 
schedules to allow system to remain occupied until 9 PM on 
Wednesday and a separate schedule to occupy equipment from 
10 AM until 2 PM on Saturday and Sunday

Schedules can be added as exceptions to weekly schedule based on a Date, a range of Dates, or Wildcards



Trends



Reports



Documentation



Touch Interfaces
Allow for Configuration, Scheduling, Setting Setpoints, Viewing Alarms and Some Trending

Equipment Touch System Touch



Touch Interfaces

Equipment Touch
• Interfaces with one controller
• Has on-board Temperature and Humidity Sensors
• Sits on Rnet Sensor Bus

System Touch
• Interfaces with all controllers on Network 

(actually works best with ~ 10 controllers)
• Has on-board Temperature and Humidity Sensors
• Sits on MS/TP Communications Bus

Equipment 
Touch

Allow for Configuration, Scheduling, Setting Setpoints, Viewing Alarms and Some Trending



Equipment Touch
Home Screen

Alarm Indicator

Setpoints/Setpoint Adjust

Mode

Time

Occupancy Override

Zone Temperature

To Snapshot Screen



Touch Interfaces
Snapshot Screen

72.5°F
45%rh
650ppm

72.5°F

405ppm

To RTU Properties 
Menu Screen

Unit Information
What is shown, can be 
configured

Alarms
To Previous Screen

To Home Screen

Back To Home Screen

Filter Status

Alarm Status Schedules

Trends



Touch Interfaces
RTU Properties Menu

Login with the password:

admin



Touch Interfaces
RTU Properties Menu

• Status
• Unit Configuration
• Setpoints
• Alarm Configuration
• Maintenance
• Performance
• Alarms
• Startup Wizard
• ET Show/Hide Config
• ET System
• Touchscreen Setup



Touch Interfaces
Unit Configuration Menu • Fan Mode

• Power Fail Restart Delay
• Fan Off Delay
• Minimum Cooling SAT
• Maximum Cooling SAT
• S Fan srvc alarm timer
• Fltr srvc alarm timer
• Pushbutton Override:
• Setpoint Adjustment
• Setpt Adj Range
• Cooling Lockout Temp
• Preoccupancy Purge
• Purge Time
• Unocc Free Cool



Touch Interfaces
Start Up Wizard Menu

• Unit Type
• Heat Type
• Heat Stages
• Compressor Stages
• Fan Control
• Economizer Exists
• Economizer High OAT Lockout Temp
• Vent Dmpr Pos / DCV Min Pos
• Economizer Purge Min Pos
• Low Fan Econ Min Pos
• Space Sensor Type
• RH Control
• DCV Control
• DCV Max Damper Pos
• Reversing Valve Output
• HP Rev Cycle Lockout Temp
• Occupancy Source
• Input 1 Function
• Input 2 Function
• Input 3 Function
• Input 5 Function
• Input 5 Switch Config
• Input 8 Function
• Input 9 Function

Indication that more info is available



Using Onboard Sensors



Setpoints
• Occ heat setpoint
• Occ cool setpoint
• Unocc heat setpoint
• Unocc cool setpoint
• Optimal Start(hr)
• Heat Start K factor 

(min/deg)<factory>
• Cool Start K factor 

(min/deg)<factory>
• Occ Relative Humidity Setpoint
• Unocc Relative Humidity Setpoint
• DCV Max Ctrl Setpoint



Schedules
• Week View
• Month View

• Dated
• Weekly
• Continuous



Updating Equipment Touch Firmware

• Create Folder on USB Drive (FATXX) called Touch:
• Download Latest Update from HVAC Partners and copy 

to “Touch” Folder
• Plug USB Drive into bottom of Touch Device
• Go To Touchscreen Setup and click “Reload Firmware”
• After process, Home Screen will come back. Remove 

USB Drive. 



Phase I
Equipment Touch



Training Building Phase II



BACnet & MS/TP

X Y Z
• Carrier CCN
• Johnson N2
• ModBus
• LON

• Must Speak the Same Language
• Must Speak at the Same Speed
• Must Have a Unique Address

BACnet – Building Automation Control Network



MS/TP Wire Specifications



Bus Limitations
MS/TP Networks

Each MS/TP can handle up to 60 controllers at speed of 76.8 kbps.

Beyond 60 will require router.

MS/TP To Up 
To 60 

Controllers

MS/TP To Up 
To 60 

Controllers

MS/TP To Up 
To 60 

Controllers

MS/TP To Up 
To 60 

Controllers

MS/TP To Up 
To 60 

Controllers

MS/TP To Up 
To 60 

Controllers

Ethernet
Internet



Network Accessories
• Repeaters (REP485) 24VAC

MS/TP
MS/TP (up To 30 Devices)

MS/TP (up To Total of 30 Devices)

• Required after every 31 controllers
• Required after 2000 feet
• Information cannot pass through more 

than 4 repeaters

• Biasing Terminators (BT485)

• Required at ends of MS/TP segments
• Required at each side of Repeaters
• Resistor (TERM485) can be used where 

no receptacle

• Protection Module (PROT485)

• Recommended whenever MS/TP 
enters/leaves building

• Recommended within 500 feet of every 
controller.



Sample Network

P

B

P P P P P P P P P P P P P PPPPPPPP

B B

B

B B

P



i-Vu - Networks 



Universal Protocol Converter (UPC)

Allows us to bring Carrier Proprietary DDC (CCN) into the BACnet World

24 VAC

Protocol

MS/TP Address

MS/TP Connection

CCN Connection



Phase II – Unit UPC Factory Wiring



Unitary + Applied Equipment

System Touch ZS Sensor

4-wire Rnet Wiring

2-Wire MS/TP 
Communications 
Wiring

2-Wire MS/TP 
Communications 
Wiring





Adding Another Controller to System



Configuring UPC Open



UPC Graphic



Logic



Third Party Integration

To Front End
ZS Sensor

4-wire Rnet Wiring

2-Wire MS/TP 
Communications 
Wiring

2-Wire MS/TP 
Communications 
Wiring



RTU Open BACnet Integration
48---50LHTCQ---01T



UPC BACnet Integration



System Touch
System Screen

Alarm Indicator

Temps/Color Indicator

Alarms

Devices Specific 
to System

Setup

Schedules



System Touch
Discovery



System Touch
Discovery

Alarm Indicator

Change Names HereDevices Found 
During Discovery

SchedulesDiscover



System Touch
Schedules



Thank You


