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Product Data Sheet

Tracer™UC400 Programmable Controller
Ordering Number: BMUC400AAA0100011

The Tracer UC400 controller is a multi-purpose, programmable, wireless sensor support device. 
This field- or factory-installed device is designed to control the following equipment:

• Single- and dual-duct variable-air-volume (VAV) units

• Fan coils

• Unit ventilators

• Blower coils

• Water-source heat pumps (WSHP)

• Small air handlers

Features and Benefits

Feature Benefit

BACnet MS/TP
An open standard building automation communications protocol which enables connections 
to other BAS systems and controllers

Configurable and fully programmable
• Factory programs available through quick configuration for lowest setup time
• Programmable for flexibility to meet unique sequence or hardware needs

Total of 23 I/O points built in Meets most terminal unit needs with extra built-in I/O available to network or additional 
programming on controller

Expandable to 31 points Flexibility to meet additional equipment needs

Data logging—25,000 samples Easier investigation of equipment, zone, or building problems

Factory and field mounting options Options to best meet job schedule and bidding process

Removable connectors, DIN rail mounting, multiple 
service tool connections

Ease of installation and service
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Tracer™UC400 Programmable Controller

Controller Specifications and Agency Compliance 

Controller dimensions

Storage

Temperature: -48°F to 203°F (-55°C to 95°C)

Relative humidity: Between 5% to 95% (noncondensing)

Operating

Temperature: -40°F to 158°F (-40°C to 70°C)

Humidity: Between 5% to 95% (noncondensing)

Power: 20.4–27.6 Vac (24 Vac, ±15% nominal) 50–60 Hz 24 VA
(24 VA plus binary output loads for a maximum of 12 VA for each binary output)

Mounting weight of controller: Mounting surface must support .80 lb. (.364 kg)

Environmental rating (enclosure): NEMA 1

Altitude: 6,500 ft maximum (1,981 m)

Installation: UL 840: Category 3

Pollution UL 840: Degree 2

Wiring/Transformer

16 AWG (recommended) copper wire

• UL Listed, Class 2 power transformer 20.4–27.6 Vac (24 Vac, ±15% nominal)
• The transformer must be sized to provide adequate power to the UC400 controller (12 VA) and outputs (maximum 12 VA per binary output)

Agency Compliance

• UL916 PAZX- Open Energy Management Equipment
• UL94-5V Flammability
• CE Marked
• FCC Part 15, Subpart B, Class B Limit
• AS/NZS CISPR 22:2006
• VCCI V-3/2008.04
• ICES-003, Issue 4:2004
• Communications BACnet MS/TP, supports BACnet protocol ASHRAE 135-2004 and meets BACnet Testing Laboratory (BTL) as an Application Specific Controller (ASC) 

profile device

5.65 in. (143.5 mm)
 width

2.17 in. (55 mm)
depth

4.00 in. 
(101.6 mm)

height

2
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Tracer™UC400 Programmable Controller

Device Connections 
Table 1. Device connections

Connection Quantity Types Range Notes

*Analog input
(AI1 to AI5) 5

Temperature 10 kΩ thermistor

Setpoint 0 Ω to 1,000 Ω

Resistive 200 Ω to 20 kΩ Typically used for fan speed switch

Universal input
(UI1 and UI2) 2

Linear 0–20 mA

These inputs may be configured to be thermistor inputs, 0–10 
Vdc inputs, or 4–20 mA inputs. 

Linear 0–10 Vdc

Resistive * Refer to analog input connection for 
ranges and types above

Binary Solid state open collector

Pulse Solid state open collector Minimum dwell time is 10 milliseconds (ms) ON and 10 
milliseconds OFF.

Binary input(a)

(BI1 to BI3)

(a) Binary Inputs, Binary Outputs, and TRIACs: For safety precautions, do not mix Class 1 and Class 2 voltages in an enclosure or on a controller 
without a physical barrier between these units.

3 24 Vac detect
The UC400 controller provides the 24 Vac that is required to 
drive the binary inputs when using the recommended 
connections.

Binary output(a)

(BO1 to BO3) 3 Relay

2.88 A @24 Vac pilot duty
(For further power ratings, refer to 
the Tracer UC400 Installation, 
Operation, and Maintenance Manual 
[BAS-SVX20]).

Power needs to be wired to the binary output. All outputs are 
isolated from each other and from ground or power. Ranges 
given are per contact.

Binary output(a)

(BO4 to BO9) 6 TRIAC

0.5 A max @24-277 Vac, resistive 
and pilot duty
(For further power ratings, refer to 
the Tracer UC400 Installation, 
Operation, and Maintenance Manual 
[BAS-SVX20]).

Use for modulating TRIAC. User determines whether closing 
high side (providing voltage to the grounded load) or low side 
(providing ground to the power load). Ranges given are per 
contact and power comes from TRIAC SUPPLY circuit.

Analog output/binary 
input
(AO1/BI4 and 
AO2/BI5)

2

Linear output 0–20 mA

Each termination must be configured as either an analog output 
or binary input.Linear output 0–10 Vdc

Binary input Dry contact

Pressure inputs
(PI1 and PI2) 2 3-wire 0–5 in H2O

Pressure inputs supplied with 5 volts of power. Designed for 
Kavlico™ pressure transducers.

Overall Point Total 23
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For more information, contact your local Trane 
office or e-mail us at comfort@trane.com

Literature Order Number BAS-PRC033-EN

Date June 2009

Supersedes NEW

Trane has a policy of continuous product and product data improvement and reserves the right to 
change design and specifications without notice.

Trane and the Trane logo are trademarks of Trane in the United States and other countries. All trademarks
referenced in this document are the trademarks of their respective owners.
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Product Data Sheet

Tracer™ UC600 Programmable Controller

Ordering number: BMUC600AAA0100011

The Tracer UC600 controller is a multi-purpose, programmable, wireless-compatible device. This field-installed 
device is designed to control the following types of equipment:

• Air-handling units (AHUs)

• Central heating and cooling plants

• Cooling towers

• Generic input/output (I/O) control

Features and Benefits

Feature Benefit

BACnet MS/TP
An open standard building automation communications protocol which enables 
connections to other BAS systems and controllers

Configurable and fully programmable
• Factory programs available through quick configuration for lowest setup time
• Programmable for flexibility to meet unique sequence or hardware needs

Total of 19 built-in I/O hardware terminations
Meets most applied product needs with built-in I/O or with additional custom 
programming on the controller

Expandable up to 120 hardware terminations Flexibility to meet additional equipment needs

Data logging—25,000 samples Easier investigation of equipment, zone, or building problems

Removable connectors, DIN rail mounting, 
multiple service tool connections

Ease of installation and service

5
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Controller Specifications and Agency Compliance 

Controller dimensions

Storage

Temperature: -67°F to 203°F (-55°C to 95°C)

Relative humidity: Between 5% to 95% (noncondensing)

Operating

Temperature: -40°F to 158°F (-40°C to 70°C)

Humidity: Between 5% to 95% (noncondensing)

Power:
20.4–27.6 Vac (24 Vac, ±15% nominal) 50 or 60 Hz, 26 VA
(26 VA plus a maximum of 12 VA for each binary output)
24 Vdc, ±10%, device max load 600 mA

Mounting weight of controller: Mounting surface must support 1.3 lb. (0.6 kg)

Environmental rating (enclosure): NEMA 1

Installation: UL 840: Category 3

Pollution UL 840: Degree 2

Wiring/Transformer

18 AWG is recommended for the circuit between the transformer and the controller.

• UL listed, Class 2 power transformer, 24 Vac ±10%, device max load 26 VA.
• The transformer must be sized to provide adequate power to the UC600 controller (26 VA) and external device outputs. 
• UC600 requires 26VA: 26VA is for UC600+ IO + two expansion modules (XM30 or XM32).

Agency Compliance

• UL916 PAZX, Open Energy Management Equipment
• UL94-5V, Flammability
• CE Marked
• FCC Part 15, Subpart B, Class B Limit

AO6
UI14

AO5
UI13

AO4
UI12

AO3
UI11

AO2
UI10

AO1
UI9

BO4BO3BO2BO1

RELAYS  0.5 A MAX 

IMC

1

IMC

P1

UI8UI7UI6UI5UI4UI3UI2UI1

IMC

+24
VDC

LINKOUT

+24
VDC

+24
VDC

OUT

24
VAC

MBUSOUT

24
VAC

XFMR

24
VAC

SERVICE TOOL

SERVICE
LINK

ACT

IMCMBUSLINK

RX

TX

UC600

ADDRESS
0 1

2
3

456

7
8

9

x1

0 1

2
3

456

7
8

9

x10

0 1

2
3

456

7
8

9

x100

BO4BO3BO2BO1

8.50 in. (215.9 mm)
width

2.17 in 
(55 mm) 1.73 in. 

(44 mm)

4.00 in. 
(101.6 mm)
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Input and Output Specifications

Input/Output type Quantity Types Range Notes

Universal Input

8

Thermistor
10kΩ – Type II, 10kΩ –Type III, 
2252Ω – Type II, 20kΩ – Type 
IV, 100 kΩ

The UC600 is limited to 10 combined 0–20 
mA inputs and/or outputs.

Resistive (setpoint) 100Ω – 1MΩ

RTD
Balco™ (Ni-Fe), 1kΩ; 375 (Pt), 
1kΩ 

Current 0–20 mA (linear)

Voltage 0–20 Vdc (linear)

Binary Dry contact

Pulse Accumulator
Minimum 20 ms, opened or 
closed

Universal Input/
Analog Output

Configure using any combination of analog or binary inputs/analog 
outputs

6

Thermistor
10kΩ – Type II, 10kΩ –Type III, 
2252Ω – Type II, 20kΩ – Type 
IV, 100 kΩ

Inputs

Resistive (setpoint) 100Ω –1MΩ

RTD
Balco™ (Ni-Fe), 1kΩ; 375 (Pt), 
1kΩ 

Current 0–20 mA (linear)

Voltage 0–20 Vdc (linear)

Binary Dry contact

Pulse accumulator
Minimum 20 ms, opened or 
closed

Outputs

Current 0–20 mA @16 V

Voltage 0–10 Vdc @20 mA 

Pulse
12.5ms to 1 second (12.5ms 
resolution), 1 second to 60 
seconds (0.5 second resolution) 

Binary Output 4 Relay (form A) wet 24 VAC, 0.5A maximum Ranges are given per contact.

Pressure Input 1 3-wire 0–5 in H2O
Pressure input supplied with 5 Vdc. 
Designed for Kavlico™ pressure 
transducers.

Point total 19

7



Trane optimizes the performance of homes and buildings around the world. A business of Ingersoll Rand, the 
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®

4 in. Stainless Steel Immersion Well
Ordering number: 4190 1108

Description
The immersion well (see Figure 1) is made of one-
piece stainless steel to ensure reliability and 
durability.

It is 4¼ in. in length and extends approximately 
2½ in. into a pipe. Sensors (4190 1102, 4190 1103, 
and 4190 1105) are shipped with a ½ in. fitting, 
allowing the sensors to screw directly into the well. 
A small amount of thermal compound (4190 1114) is 
recommended to assure optimal results.

Figure 1: Immersion well

Specifications

Mounting
Complete the following steps to mount the well:

1. Install the well into the pipe using a ¾ in. FNPT 
saddle or Thredolet®, supplied by others.

Note: 

To ensure maximum strength, install the well at 
an angle facing into the flow (see Figure 2).

2. Fill well with thermal compound (4190 1114) for 
optimum temperature sensing.

3. Screw the sensor into the well using the ½ in. 
MNPT fitting supplied with each sensor 
(4190 1102, 4190 1103, and 4190 1105).

Figure 2: Well installation

Construction Stainless steel

9
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4 in. Duct/Immersion Thermistor Temperature Sensor
Ordering number: 4190 1132

Description
The 4 in. duct/immersion temperature sensor 
(Figure 1) with conduit box monitors duct 
temperature or water temperature. A neoprene 
gasket seal and ½ in. MNPT well fitting are provided 
for your convenience. Use one or the other 
accordingly for duct- or well-mounted applications. If 
this sensor is used to monitor water temperature, an 
immersion well (4190 1104 or 4190 1108) is 
required. 

Figure 1: Duct/immersion temperature sensor

Specifications

Duct mounting
If the sensor is used to monitor duct temperatures, 
complete the following steps:

IMPORTANT
For proper sensor operation, the gasket seal must be 

used when mounting the sensor in a duct.

1. Hold the sticky side of the neoprene gasket seal 
down and slide the gasket seal over the sensor 
probe. 

2. Press the gasket securely to the sensor housing.

3. Drill a 3/8-inch hole on a flat surface of the duct 
where air stream temperature is typical of the 
ambient air temperature.

4. Insert the probe into the hole and fasten the 
sensor to the duct with two No. 8 sheet metal 
screws (not provided).

5. Connect the sensor leads to the controller analog 
input (Figure 2).

Figure 2: Wiring diagram

4 in.
(10.2 cm)

0.25 in. (0.6 cm)

4 in.
(10.2 cm)

5 in.
12.7 cm)

2 in.
(5.1 cm)

2.5 in.
(6.4 cm)

MNPT well
fitting

Neoprene
gasket

Plastic
bag

Crimped
ferrule

Operating temperature 

range

-30°F to 220°F
(-34°C to 104°C) 

Sensing element Thermistor

Resistance 10,000 Ω at 77°F (25°C)

Accuracy
±0.36°F (0.2°C), from 32°F to 
158°F (0°C to 70°C)

Drift
0.04°F (0.02°C) after 10 years 
within temperature range

10
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Immersion well mounting
If the sensor is used to monitor water temperature, 
an immersion well (4190 1104 or 4190 1108) is 
required. Complete the following steps for well 
mounting:

1. Locate both the MNPT well fitting provided with 
the sensor and the appropriate immersion well. 

CAUTION

Avoid Equipment Damage

When using an immersion well, do not use the 

gasket seal. The seal will prevent the well from 

engaging completely with the crimped ferrule at the 

base of the probe.

2. Discard neoprene gasket seal provided with the 
sensor.

3. Loosen the set screw on the well fitting and 
thread the fitting into the immersion well. 
Tighten the fitting securely to the well. 

4. Apply thermal compound (4190 1114) to the 
probe tip and inside the immersion well.

5. Slide the probe into the immersion well until:

• Well fitting engages crimped ferrule at the 
base of the probe (Figure 1 on page 1)

• Junction box seats against the well fitting

6. Tighten the set screw to hold the sensor in place.

7. Connect the sensor leads to the controller analog 
input (Figure 2 on page 1).

The following are trademarks or registered trademarks of Trane: Trane.™ ®
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Installation Sheet

±3% Relative Humidity and 
Temperature Sensor
Order numbers: X13790444010, 4190 7020, X13790445010, 4190 7021

The ±3% relative humidity (RH) and temperature sensor utilizes a polymer capacitive-sensing element that 
provides superior performance and longevity. The polymer capacitive element has excellent recovery from 
saturation compared to other humidity sensing technologies.

Before installation, verify receiving one of the four following sensors:

Room humidity and temperature sensor (ordering number X13790444010)

Duct humidity sensor (ordering number 4190 7020)

Outdoor air humidity sensor, 4–20 mA (ordering number 4190 7021)

Outdoor air humidity sensor without temperature sensor, 20–4 mA (ordering number X13790445010)

Note: All sensors have a range of 0–100% RH and ±3% RH sensing accuracy. A 10 kΩ thermistor is available 
for temperature sensing.

Power Requirements

The relative humidity sensor requires 24 Vdc to operate.

Warnings, Cautions, and Notices

Warnings, cautions, and notices are provided in appropriate places throughout this document:

� WARNING: Indicates a potentially hazardous situation which, if not avoided, could result in death or serious 
injury.

�CAUTION: Indicates a potentially hazardous situation which, if not avoided, may result in minor or moderate 
injury. It may also be used to alert against unsafe practices.

NOTICE: Indicates a situation that may result in equipment or property-damage only accidents.

March 2008 3270 3262 Rev H
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±3% Relative Humidity and Temperature Sensor

Sensor Specifications

Sensor Dimensions and Locating Best Practices

Accuracy: ±3% RH over 20–95% RH at 77°F (25°C). Includes hysteresis, linearity, and repeatability.

Operating temperature range: From -20°F to 140°F (-29°C to 60°C)

Supply voltage: 18-36 Vdc

Drift rate: Less than 1% per year

Operating measurement range: 0-99% RH, noncondensing

Sensing element: Polymer capacitive

Output characteristics: 4-20 mA for 0-100% RH (X13790486010 is 20- mA for 0-100% RH)

Repeatability: 0.5% RH

Hysteresis: Less that 1% RH

Sensitivity: 0.1% RH

Storage temperature: From -85°F to 158°F (-65°C to 70°C)

Thermistor resistance: 10 kΩ at 77°F

Temperature accuracy: ±0.36°F (±0.2°C)

.77 in. (19.56 mm)

2.90 in.
(73.66 mm)

4.68 in. (118.87 mm) 3.15 in.
(80.00 mm)

Proper location of the room humidity sensor is important to ensure 
accurate measurement. Place the sensor in an area of the room with good air 
circulation. 

Places to avoid when locating the sensor:
• Locations subject to draft from windows, doors, or diffusers
• Surfaces with an uncooled or unheated area behind them, such as an 

outside wall or the wall of an unoccupied store room
• Near heat sources, such as radiant heat from the sun, heat from 

appliances, or heat from concealed pipes or chimneys
• Dead spots behind doors, draperies, or in corners
• Walls having excessive vibration
• Corrosive environments such as near swimming pools or in hospital 

rooms

2.25 in.
(57.00 mm)

6 in.
(125.00 mm)

5.63 in. (143.00 mm)

3.25 in.
(83.00 mm)

2.50 in.
(64.00 mm)

2.50 in.
(64.00 mm)

4.00 in.
(102.00 mm)

2.68 in.
(68.00 mm)

4.50 in. (114.00 mm)

Place the duct humidity sensor in an area of the duct that has good 
air flow. Mount the sensor so that the 6-inch probe is located in the 
center of the duct. The transmitter should be mounted away from 
fans, corners, heating and cooling coils, sparging valves, and other 
equipment that will affect the relative humidity measurement.

13
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±3% Relative Humidity and Temperature Sensor

Sensor Dimensions and Locating Best Practices (continued) 

Wiring

Note: Analog input wire must be 18-gauge shielded twisted pair (equivalent to Trane wire number 400 2028). Cut back and tape the 
shield at the sensor. Ground the shield at the controller. Before starting wiring, refer to the illustration, “Specific Controller-type 
Wiring, p 4’’.

NOTICE 

Equipment malfunction!

Do not run sensor wires and ac power wires together in the same conduit or 

wire bundle. This may cause malfunction due to electrical noise.

Connect the controller wires to the terminals on the sensor as follows:
1. Remove the blue terminal block (A) by carefully pulling it off the circuit 

board.
2. Locate the (+) and (-) terminal markings (B) on the board.
3. Attach the supply voltage to the (+) lead and the signal wire to the (-) lead.
4. Complete the wiring.
5. Replace the terminal block (C) on the circuit board and apply power to the 

unit. 
6. Check for appropriate output signal using a digital volt meter (DVM) set on 

the dc milliamperes connected in series with the (-) terminal.

4.50 in. 
(114.00 mm)

2.68 in.
(68.00 mm)

4.00 in.
(102.00 mm)

2.25 in.
(57.00 mm)

050 in. (13.00 mm)

3.25 in.
(83.00 mm)

2.50 in.
(64.00 mm)

2.50 in.
(64.00 mm)

3.50 in. 
(89.00 mm)

2.25 in.
(57.00 mm)

1.5 in.
(38.00 mm)

Place the outdoor air humidity sensor on an outside wall, 
preferably on the north side of the building. Mount the sensor in a 
sheltered area under an roof overhang that is protected from rain and 
sun-heated air rising up the wall of the building.

Mounting

To mount the room humidity sensor, first choose a flat interior 
surface that is approximately 54 inches (1.4 m) from the floor and then:
1. Remove sensor cover by pressing on the thumb tab at the bottom 

of the enclosure. Tilt the cover forward and raise it over the top of 
the back plate.

2. Feed the wires through the base.
3. Attach sensor to drywall or plaster (hardware not included with the 

sensor). 
Note: For a 2 × 4 junction box, mount the sensor using two #6-32 

screws.
4. Connect the controller wires to the terminals on the sensor (refer 

to the next section about wiring).
5. Replace cover by engaging tab hinges on top of the unit and then 

push to snap in place.
—or—

To mount the duct humidity sensor: 
1. Drill a 5/8” hole through a flat vertical surface of the duct.
2. Using #8 self-tapping screws (not provided), mount the sensor on 

the duct surface with the knockout pointing downwards.
3. Feed wires through the knockout and connect as described in the 

next section, “Wiring’’.
—or—

To mount the outdoor air humidity sensor:
1. Orient the sensor with the probe pointing downward.
2. Using corrosion-resistant screws, attach sensor to the building.
3. Feed wires through the knockout and connect as described in the 

next section, “Wiring’’.

+

−

A

B

C

�
�
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For more information, contact your local Trane 
office or e-mail us at comfort@trane.com

Literature Order Number 3270 3262 Rev H

Date March 2008

Supersedes 3270 3262 Rev G

Trane has a policy of continuous product and product data improvement and reserves the right to 
change design and specifications without notice.

Trane, the Trane logo, IntelliPak, Precedent, ReliaTel, and Voyager are trademarks of Trane in the United
States and other countries. All trademarks referenced in this document are the trademarks of their
respective owners.

 Specific Controller-type Wiring
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Analog
input for
humidity

Tracer ZN520 sensor

TMP
A 4I

+20

–

+

}

TMP

To analog 
input for 
temperature

Analog
input for
humiditySensor

Tracer ZN521 sensor
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3
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TMP
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input for 
temperature

Analog
input for
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supply
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input for 
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humidity

Sensor

MP581 sensor
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12 13
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Sensor
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input for
humidity –++ –

1TB5
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Sensor

Intellipak II sensor

Sensor
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Product Data Sheet

Zone Sensors
Trane™ offers a full line of wireless and wired temperature sensors. Wireless temperature sensors are an ideal and cost-
effective alternative to wired sensors that provide easy and flexible installation. Conventional wired sensors are best 
suited where wireless sensors are not allowed or when a wired connection to a service tool is required.

Features, Benefits, and Part Numbers: 

Features Benefits

Temperature-only sensors Simplifies tenant interaction by moving the temperature setpoint to a centralized source.

Temperature setpoint control Allows the tenant to choose a temperature setpoint that satisfies their personal preference.

Occupancy override Allows the tenant to request temporary timed override system operation that permits the building 
conditions to remain in occupied comfort conditions.

COMM module (optional) Compatible with all Trane-wired temperature sensors. This optional accessory provides local RJ22 
connection to Trane service tools for easy, low cost maintenance.

Hot/cold thumbwheel (optional) Allows the tenant to choose a temperature setpoint relative to their zone of comfort as opposed to 
exact numbers.

Part Numbers

Description

Part Number BAYSENS Global PartsSetpoint Occupancy

Single Yes X1351152701 BAYSENS074A SEN01447

NA No X1351152801 BAYSENS077A SEN01448

Single No X1351152901 BAYSENS075A SEN01449

NA Yes X1351153001 BAYSENS073A SEN01450

COMM Module (Box of 12) X1365146702 BAYCOMM005A CON01313

Thumbwheel; Hot/Cold (Box of 12) X1316105702 NA KNB00182

November 2007 BAS-PRC027-EN
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Date November 2007

Supersedes New

Trane has a policy of continuous product and product data improvement and reserves the right to 
change design and specifications without notice.

Trane and the Trane logo are trademarks of Trane in the United States and other countries. All trademarks
referenced in this document are the trademarks of their respective owners.

Specifications

Schematic (Typical) 

Description

Sensor operating temperature From 32°F to 122°F (0°C to 50°C)

Storage temperature From -40°F to 185°F (-40°C to 85°C)

Storage/operating humidity range 5% to 95% relative humidity (RH), noncondensing

Thermistor accuracy 0.2°C at 25°C, 1%

Setpoint functional range 45°F to 90°F (7.2°C to 32.2°C)

Setpoint thumbwheel markings
50°F to 85°F (in 5°F increments) with */** icons on thumbwheel
11°C to 29°C (in 3°C increments) with */** icons on thumbwheel

Housing material Polycarbonate/ABS (suitable for plenum mounting), UV protection, UL 94: 5 VA flammability rating

Mounting
Fits a standard 2 in. by 4 in. junction box (vertical mount only). Mounting holes are spaced 3.2 in. (83 
mm) apart on vertical center line. Includes mounting screws for junction box or wall anchors for sheet-
rock walls. Overall dimensions: 2.9 in (74 mm) by 4.7 in. (119 mm)

R1, 1.5 kΩ

Timed override
unoccupied
(cancel) SW2

RT1 
thermistor, 
10 kΩ at 
25°C

Setpoint
potentiometer
Pot 1, 1 kΩ

Calibration 
potentiometer Pot2

COMM Module

Zone temperature

Signal common

Setpoint-
Not available on all
models

Timed override 
occupied (on) 
SW1
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Product Data Sheet

Tracer™ XM30 Expansion Module
Ordering Number: X13651537010

The Tracer XM30 Expansion Module provides additional points when needed for Tracer UC400 applications. Each expansion module has 
a total of 4 points that can be configured using any combination of inputs/outputs (refer to the table below). A maximum of eight (8) 
expansion modules can be added to a Tracer UC400. Use of a PM014 DC power supply is required for applications requiring more than 
two XM30 modules.

Packaged Contents

• One (1) XM30 expansion module

• One (1) bag of 2-pin and 4-pin terminal connectors

• One (1) IMC cable harness

Important: Visually inspect contents for obvious defects or damage. All components have been thoroughly inspected before leaving 
the factory. Any claims for damage incurred during shipment should be filed immediately with the carrier.

XM30 Configurable Connections

The table below provides information about the XM30 configurable connections.

Connection Quantity Types Range

Inputs
Can be configured 
using any 
combination of 
analog or binary 
inputs/analog 
outputs

Thermistor 2252 Ω, 10k, 20k, 100kΩ

Resistive (Setpoint) 100 Ω to 1 MΩ

RTD 1 kΩ; platinum, Balco™ or nickel

Current 0–20 mA (linear)

Voltage 0–20 Vdc (linear)

Binary Dry Contact

Pulse Accumulator Minimum 20 milliseconds open or closed

Outputs
Current 0–20 mA @ 16V 

Voltage 0–16 Vdc @ 20mA 

Overall Point Total 4

18
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Storage/Operating Environment Specifications and Agency Compliance 

XM30 Dimensions

Storage

Temperature: -67°F to 203°F (-55°C to 95°C)

Relative humidity: 5% to 95% (noncondensing)

Operating

Temperature: -40°F to 158°F (-40°C to 70°C)

Humidity: 5% to 95% (noncondensing)

Power: 24 Vdc ±10%, 120 mA

• Mounting weight of controller:
• Mounting weight of controller with terminal connectors:

• Mounting surface must support .27 lb. (.122 kg)
• Mounting surface must support .31 lb. (.142 kg)

Environmental rating (enclosure): NEMA 1

Installation: UL 840: Category 3

Pollution: UL 840: Degree 2

Agency Compliance

• UL916 PAZX- Open Energy Management Equipment
• UL94-5V Flammability
• CE Marked
• FCC Part 15, Subpart B, Class B Limit

ADDRESSADDRESSADDRESS

1.73 in
(44 mm)

2.11 in. 
(53.5 mm)

4.00 in. 
(101.6 mm)

2.17 in. (55 mm)
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Packaged Contents

• One (1) enclosure with 120 Vac outlet (5 A max.)

• Four (4) #10 (5mm) screws with anchors

• One copy of the installation instructions

Model Numbers

Before installing the controller, verify the correct model for local power 
requirements. The model number is on the shipping label or on the product 
label inside the enclosure. 

Warnings, Cautions, and Notices

�CAUTION

Use the equipment only as specified!

The use of the enclosure in a manner not specified in this document may 
impair the protection provided by the enclosure.

Notice:

Avoid Equipment Damage!

Install and use the controllers as specified by the manufacturer. Failure to 
do so could result in equipment damage.

� WARNING: Indicates a potentially hazardous situation which, 
if not avoided, could result in death or serious injury.

�CAUTION: Indicates a potentially hazardous situation which, if 
not avoided, could result in minor or moderate injury. It may also 
be used to alert against unsafe practices.

NOTICE: Indicates a situation that could result in equipment or 
property-damage only accidents.

Specifications and Dimensions 

Operating Environment Specifications

Make sure that the operating environment conforms to the specifications 
listed in Table 1.

The power output of the panel is de-rated at higher ambient temperatures 
to account for the heat rise in the panel. Table 2 shows the ratings. 

Table 1. Specifications

Temperature From 32°F to 122°F (0°C to 50°C)

Humidity 5–95% non-condensing

Power requirements 120 Vac, 6A maximum, 1 phase, 50/60 Hz

Weight Mounting surface must be able to support 60 lb. (28 kg)

Dimensions 16 ½ in. × 14 ¾ in. × 5 ½ in. (418 mm × 373 mm × 140 
mm)

Installation U.L. 840: Category 3

Pollution U.L. 840: Degree 2

Table 2. Power Output 

VA at 24 Vac Temperature Range C°/F°

85 up to 35°C (95°F)

75 up to 45°C (113°F)

50 up to 50°C (122°F)

DIN Unit Width

The following table provides DIN unit width measurements for Trane 
devices. 

Table 3. DIN unit width measurements

Device Device Width 
(mm/in)

 DIN Unit Width 
(1 unit = 18 mm)

Tracer SC system controller 143.6 mm/5.6 in 8

Tracer UC400 controller 143.6 mm/5.6 in 8

Tracer UC600 controller 215.5 mm/8.5 in 12

Tracer UC800 controller 71.6 mm/2.8 in 4

Tracer XM30 expansion module 53.6 mm/2.1 in 3

Tracer XM32 expansion module 71.6 mm/2.8 in 4

PM014 power supply module 107.6 mm/4.2 in 6

Tracer BACnet terminator 35.6 mm/1.4 in 2

Minimum clearances and internal enclosure dimensions are provided in Figure 1. Ensure that the selected location provides enough space for the minimum 
clearances. External dimensions are shown in Figure 2, panel 6.

Figure 1. Minimum clearances and internal dimensions

24 in.
(610 mm) 12 in.

(305 mm)

12 in.
(305 mm)

36 in.
(914 mm)

12 in. (305 mm)
50 in. (1270 mm) 
recommended

Internal view of enclosure

6.37 in. (162 mm) 
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13.11 in. (332.9 mm) 

DIN rail 1.38 in. (35.1 mm) 
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Note: Length of DIN rail is 
equivalent to 18 DIN units

Figure 2. External dimensions

13.25 in (337 mm)

Knockout for .50 inch (13 mm) conduit
(for AC wiring)

2.25 in (56 mm)

15 in
(381 mm)

5.5 in
(140 mm)

16.5 in
(418 mm)

3.125 in (80 mm)

Knockout for .50 inch (13 mm) conduit

Knockout for .75 inch (19 mm) conduit

14.75 in (373 mm)

Installation Instructions

�SAFETY WARNING 

Only qualified personnel should install and service the equipment. The 
installation, starting up, and servicing of heating, ventilating, and air-
conditioning equipment can be hazardous and requires specific 
knowledge and training. Improperly installed, adjusted or altered 
equipment by an unqualified person could result in death or serious 
injury. When working on the equipment, observe all precautions in the 
literature and on the tags, stickers, and labels that are attached to the 
equipment.

Enclosure for Tracer DIN-mounted 
Controllers
Order Number: X13651559010 (120 Vac, w/outlet)

Knockouts for 1 inch (25 mm) and .75 inch (19 mm) conduit
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Mounting and Wiring

Location

Ensure that the location meets the operating environment requirements 
and clearance requirements described in the previous sections. The 
controller must be installed indoors. Trane recommends locating the 
controller:

• Near the controlled equipment to reduce wiring

• Where service personnel have easy access

• Where public access is restricted to minimize the possibility of 
tampering or vandalism

Mounting Instructions

To mount the enclosure:

1. Use the enclosure as a template and mark the location of the four 
mounting holes on the mounting surface.

2. Set aside the enclosure and drill holes for the screws at the marked 
locations.

Note: Drill holes for #10 (5 mm) screws or #10 wall anchors. Use wall anchors 
if the mounting surface is dry wall or masonry.

3. Secure the enclosure to the mounting surface with the enclosed #10 
(5 mm) screws or #10 wall anchors.

Wiring High-voltage AC Power

� WARNING

Hazardous Voltage!

Disconnect all electrical power, including remote disconnects, before 
servicing. Follow proper lockout/tagout procedures to ensure the power 
cannot be inadvertently energized. Failure to disconnect power before 
servicing could result in death or serious injury.

�WARNING 

Proper Field Wiring and Grounding Required!

All field wiring MUST be performed by qualified personnel. Improperly 
installed and grounded field wiring poses FIRE and ELECTROCUTION 
hazards. To avoid these hazards, you MUST follow requirements for field 
wiring installation and grounding as described in NEC and your 
local/state electrical codes. Failure to follow code could result in death or 
serious injury. 

Notice:

Use Copper Conductors Only!

Unit terminals are designed to accept copper conductors only. Other 
conductors could cause equipment damage.

To ensure proper operation of the controller, install the power supply circuit 
in accordance with the following guidelines:

• The panel must receive power from a dedicated power circuit. Failure 
to comply could cause panel malfunctions.

• A disconnect switch for the dedicated power circuit must be near the 
panel, within easy reach of the operator, and marked as the 
disconnecting device for the panel.

• 24 Vac or higher power-wire conduits or wire bundles must not contain 
input/output wires. Failure to comply could cause the controller to 
malfunction due to electrical noise.

• Power wiring must comply with the National Electrical Code™ (NEC) 
and applicable local electrical codes.

• 120 Vac wiring requires three-wire service (line, neutral, ground).

Note: The transformer voltage utilization range is 98–132 Vac (120 Vac 
nominal). The panel automatically detects whether the current is 50 or 60 
cycle.

To connect 120 Vac power wires:

1. Lock open the supply-power disconnect switch.

2. At the top-right corner of the enclosure, remove the knockout for .50 
inch (13 mm) conduit.

3. Open or remove the enclosure door if it is already installed.

4. Inside of the enclosure at the top-right corner, remove the line voltage 
area cover plate.

5. Feed the high-voltage power wire into the enclosure.

6. Connect the line wire to the ‘L’ terminal as shownin Figure 3.

Figure 3. AC wiring for 120 Vac

Ground screw

‘L’ terminal

‘N’ terminal

7. Connect the neutral wire to the ‘N’ terminal as shown above.

8. Connect the green ground wire to the chassis ground screw as shown 
above. 

Note: The ground wire should be continuous back to the circuit breaker panel.

� Warning

Hazardous Voltage!

The cover plate must be in place when the controller is operating. Failure 
to replace the cover plate could result in death or serious injury.

9. Replace the cover plate.

10. On a field-supplied label, record the location of the circuit breaker panel 
and the electrical circuit. Attach the label to the cover plate.

Installing the Enclosure Door

Note: Before installing the enclosure door, unpack the door and check for missing or 
damaged parts and any cracks in the plastic. Then, ensure that the magnetic 
catch is installed.

To install the enclosure door:

1. Hold the door at a 90° angle from the enclosure as shown in Figure 4.

2. Align the hinge pegs on the door with the hinge holes on the enclosure.

3. Gently lower the door until it rests securely in the hinge holes.

4. Verify that the door swings freely on the hinges and that the magnetic 
catch holds the door securely when it is closed.

Agency Listings/Compliance 

United States compliance

• UL Listed — UL 916 Energy Management Accessory

Canada compliance

• CUL Listed — CSA C22.2 No. 205

Figure 4. Proper door alignment

Metal door flange 
that secures to 
magnetic catch

Mounting hole (4x)

Magnetic catch
(inside door not 
shown).

Door pegs and hinge holes, 
top and bottom.
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Tracer UC400 cont roller 143.6 m m / 5.6 in 8

Tracer UC600 cont roller 215.5 m m / 8.5 in 12

Tracer XM30 expansion m odule 53.6 m m / 2.1 in 3

Tracer XM32 expansion m odule 71.6 m m / 2.8 in 4

Tracer BACnet term inator 35.6 m m / 1.4 in 2

2 in. (50.8 mm)

2 in. (50.8 mm)

2 in.
(50.8 mm)

2 in. 
(50.8 mm)

2 in.
(50.8 mm)
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10 in. (260.4 mm)

7 in.
(177.8 mm)

4 in. 
(101.6 mm)

Screw holes to attach 
external/internal (2x)

Threaded holes to attach to 
external cover (2x)

PEM self-clinching nut S-m4-1 
or equivalent (2x)

Enlarged 
detail
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LF24(-S) US   
On/Off, Spring Return Fail-Safe, 24V

Torque min. 35 in-lb, for control of air dampers

Application
For On/Off, fail-safe control of dampers in HVAC systems. Actuator sizing should 
be done in accordance with the damper manufacturer’s specifications. Control is 
On/Off from an auxiliary contact, digital output, or a manual switch. 

The actuator is mounted directly to a damper shaft from 3/8” up to 1/2” in 
diameter by means of its universal clamp, 1/2” shaft centered at delivery. For 
shafts up to 3/4” use K6-1 accessory.  A crank arm and several mounting 
brackets are available for applications where the actuator cannot be direct 
coupled to the damper shaft.

Operation
The LF series actuators provide true spring return operation for reliable fail-safe 
application and positive close off on air tight dampers. The spring return system 
provides consistent torque to the damper with, and without, power applied to the 
actuator.

The LF series provides 95° of rotation and is provided with a graduated position 
indicator showing 0° to 95°.

The actuator may be stalled anywhere in its normal rotation without the need of 
mechanical end switches.  Power consumption is reduced in holding mode.

The LF24-S US version is provided with 1 built in auxiliary switch. This SPDT 
switch is provided for safety interfacing or signaling, for example, for fan start-
up. The switching function is adjustable between 0° and 95°.  The auxiliary 
switch in the LF24-S is double insulated so an electrical ground connection is not 
necessary.

Dimensions (Inches [mm])

0.39" [10]

7.67" [195]

3.66" [93]

1.93"
[49]

6.10" [155]

3.15" [80]
3.86"
[98]

0.256" [6.5]
0.98"
[25]

4.92" [125]

0.79"
[20]

0.5"
[12.7]

0.71" [18]

0.74" [18.7]

2.24"
[57]

3.23" [82]

0.25" [6.3]

Standard:
       3/8" to 1/2" 

       3/8" to 7/16"
     
Optional 

       1/2" to 3/4"
       w/K6-1  
       accessory       

        

D0
10

Technical Data LF24(-S) US
Power supply 24 VAC ± 20% 50/60 Hz

24 VDC ± 10%
Power consumption running 5 W

holding 2.5 W
Transformer sizing 7 VA (class 2 power source)
Electrical connection
(LF24-S US has 2 cables)

3 ft, 18 GA appliance cable
1/2” conduit connector

Overload protection electronic throughout 0 to 95° rotation
Angle of rotation max. 95°, adjust. with mechanical stop
Torque 35 in-lb [4 Nm] 
Direction of rotation reversible with cw/ccw mounting
Position indication visual indicator, 0° to 95° 

(0° is spring return position)
Running time motor < 40 to 75 sec
(nominal) spring < 25 sec @-4°F to 122°F [-20°C to 50°C] 

< 60 sec @-22°F [-30°C]
Humidity 5 to 95% RH non-condensing
Ambient temperature -22°F to 122°F [-30°C to 50°C]
Storage temperature -40°F to 176°F [-40°C to 80°C]
Housing NEMA type 2 / IP54
Housing material zinc coated steel
Agency listings cULus acc. to UL 873 and

CAN/CSA C22.2 No. 24-93
Noise level (max) running < 50 db (A)

spring return 62 dB (A)
Servicing maintenance free
Quality standard ISO 9001
Weight LF24 

LF24-S
3.1 lbs (1.40 kg)
3.2 lbs (1.45 kg)

LF24-S US
Auxiliary switch 1 x SPDT 3A (0.5A) @ 250 VAC, UL Approved

adjustable 0° to 95° (double insulated)
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Wiring Diagrams

1 Provide overload protection and disconnect as required.

2 CAUTION Equipment damage!
Actuators may be connected in parallel. 
Power consumption and input impedance must be observed. 

3 Actuators may also be powered by 24 VDC.

4
For end position indication, interlock control, fan startup, etc., LF24-S 
US incorporates a built-in auxiliary switch:  1 x SPDT, 3A (0.5A) @250 
VAC, UL Approved, adjustable 0° to 95°.

Meets cULus requirements without the need of an electrical ground 
connection.

  WARNING Live Electrical Components!
 During installation, testing, servicing and troubleshooting of this product, it maybe 

necessary to work with live electrical components. Have a qualified licensed electrician 
or other individual who has been properly trained in handling live electrical components 
perform these tasks. Failure to follow all electrical safety precautions when exposed to live 
electrical components could result in death or serious injury.

1  Common

2  + Hot

2

24 VAC Transformer

LF24 US

Line  
Volts 3

W
04

7

On/Off wiring for LF24 US

1  Common

2  + Hot

2

24 VAC Transformer

LF24-S US

Line  
Volts 3

4S1

S2

S3

NC

NO
0° to 95°

W
04

8

On/Off wiring for LF24-S US

LF24(-S) US
On/Off, Spring Return Fail-Safe, 24V

Accessories
AV 10-18 Shaft extension (K6-1 is required)
IND-LF Damper position indicator
K6-1 Universal clamp for up to 3/4” diameter shafts
KH-LF Crankarm for up to 1/2” round shaft 
Tool-06 8mm and 10 mm wrench
ZG-LF2 Crankarm adaptor kit for LF 
ZG-112 Mounting bracket for Honeywell Mod IV, M6415 

type actuators, and new installations
ZG-LF112 Crankarm adaptor kit for Honeywell Mod IV, 

M6415 type actuators, and new installations
ZS-100 Weather shield (metal)
ZS-150 Weather shield (polycarbonate)
ZS-260 Explosion-proof housing
NOTE:   When using LF24 US and LF24-S US actuators, only use accessories listed on this page.  
For Actuator Wiring Information and Diagrams, Please See Belimo Wiring Guide (pg 349).

Typical Specification

On/Off spring return damper actuators shall be direct coupled type which require 
no crankarm and linkage and be capable of direct mounting to a shaft up to a 
3/4” diameter and center a 1/2” shaft. The actuators must be designed so that 
they may be used for either clockwise or counterclockwise fail-safe operation.  
Actuators shall be protected from overload at all angles of rotation. If required, 1 
SPDT auxiliary switch shall be provided  having the capability of being adjustable.  
Actuators with auxiliary switch must be constructed to meet the requirements for 
Double Insulation so an electrical ground is not required to meet agency listings. 
Actuators shall be UL Approved and CSA certified, have a 5 year warranty, and be 
manufactured under ISO 9001 International Quality Control Standards.  Actuators 
shall be as manufactured by Belimo.
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Note: Models that include installer kit add -C to the end of the model number

Installer kit includes two static tips and 7 ft or PVC tubing.

For optional 1/2˝ NPT conduit connection, change -2-N to -1-N.

CALL TO ORDER:     U.S. Phone 219 879-8000     •     U.K. Phone (+44) (0)1494-461707     •     Asia Pacific Phone 61 2 4272-2055 41

P
re

s
s
u

re

H.V.A.C. Differential Pressure Switch
With Dual Scale Field Adjustable Set Point Knob

Series 

ADPS

The Series ADPS Adjustable Differential Pressure Switch is designed
for pressure, vacuum, and differential pressures. The dual scaled adjustment
knob in inches water column and pascals allows changes to the switching pres-
sure to be made without a pressure gage. The ADPS is available with settings
from 0.08˝ w.c. (20 Pa) up to 16˝ w.c. (4000 Pa). The silicone diaphragm and PA
6.6 body make the series ADPS ideal for use with air and other noncombustible
gases. The compact size, adjustment knob and low cost make the ADPS the per-
fect choice for H.V.A.C. applications.

APPLICATIONS

• Monitoring air filters and ventilators.

• Monitoring industrial cooling-air circuits.

• Overheating protection for fan heaters.

• Monitoring flows in ventilation ducts.

• Controlling air and fire-protection dampers.

• Frost protection for heat exchanges.

SPECIFICATIONS

Service: Air and non-combustible, compatible gases.

Wetted Materials: Diaphragm Material: Silicone. Housing Material:

POM switch body: PA 6.6; Cover: Polystyrene.

Temperature Limits: Process ambient temperature 

from -4 to 185˚F (-20 to 85˚C). 

Pressure Limits: Max. Operating Pressure: 40” W.C. (10 kPa) for all

pressure ranges.

Switch Type: Single-pole double-throw (SPDT).

Electrical Rating: Standard: Max., 1.5A/250 VAC, max. switching rate:

6 cycles/min.; Gold Contact Option: 0.4 A/ 250 VAC.

Electrical Connections: Push-on screw terminals. M20x1.5 with cable

strain relief or optional 1/2˝ NPT connection.

Process Connections: 5/16˝ (7.94 mm) outside diameter tubing, 1/4˝

(6.0 mm) inside diameter tubing. 

Mounting Orientation: Vertically, with pressure connections pointing

downwards.

Mechanical Working Life: Over 106 switching operations. 

Weight: 5.6 oz (160 g).

Enclosure Rating: NEMA 13, IP54.

Agency Approvals: CE.

Model

ADPS-01-2-N

ADPS-04-2-N

ADPS-03-2-N

ADPS-05-2-N

ADPS-06-2-N

ADPS-07-2-N

Ø11/64
[Ø4.5]

21/64
[8.5]

2-17/64
[57.5]

7/8
[22]

2-21/64
[59]

19/64
[7.5]51/64

[18]-
(P2)

+
(P1)

Ø15/64
[Ø6]

2-9/16
[65]
1-31/32

[50]

Approx. Dead Band @ Min

Set Point IN W.C. (Pa)

0.04 (10)

0.06 (15)

0.08 (20)

0.4 (100)

0.6 (150)

1.0 (250)

Set Point Range

IN W.C. (Pa)

0.08 to 0.80 (20-200)

0.12 to 1.60 (30-400)

0.20 to 2.00 (50-500)

0.80 to 4.00 (200-1000)

2.00 to 10.00 (500-2500)

4.00 to 16.00 (1000-4000)

Dual Scale 

Field Adjustable

Set Point Knob

A-480

NEW PRODUCT!

ACCESSORIES

A-288, “L” type metal mounting bracket with screws

A-289, “S” type metal mounting bracket with screws

A-480, Plastic static pressure tip

A-481, Installer kit. Includes 2 plastic static pressure tips and 7 ft (2.1) of PVC tubing

Approx. Dead Band @ Max

Set Point IN W.C. (Pa)

0.05 (12)

0.09 (22)

0.09 (23)

0.5 (130)

0.8 (200)

1.4 (350)

p41:Layout 7  7/14/09  1:52 PM  Page 1
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AIR PRESSURE SENSORS, SURGE DAMPENERS
A-300 SERIES, RPS, 21121, SD-01

DESCRIPTION

Static Pressure Sensors
A-300 Series Sensors are used with pressure transmitters
and pressure switches to sense duct pressures. Two sen-
sors are required to monitor pressure across coils, filters,
and blowers. A-301 and A-302 have four radial sensing
holes and a 4" (10.2 cm) insertion depth. The A-308 should
be used only where accuracy is not critical. All mount in a
3/8" hole in the duct. If the interior of the duct is not accessi-
ble, an optional A-345 flange mounting kit may be used. 

Outdoor Static Pressure Sensor
The A-306 Outdoor Static Pressure Sensor provides an
outdoor pressure signal for reference in building pressuriza-
tion applications. The A-306 includes the sensor, 50'
(15.24m) of vinyl tubing, mounting bracket, and hardware.

Room Static Pressure Sensors
Model RPS is a stainless steel room static pressure sensor.
It mounts directly to the wall or to a ceiling using a standard
electrical box. Model RPS-W is the same as the RPS
except with a white plastic wall plate. RPS-I (ivory) is also
available.

Total Pressure Sensor
Model 21121 Sensor is used primarily for proving airflow in
ducts. The opening in the tip of the 4" (10.2 cm) aluminum
tube faces upstream and senses impact (total) pressure.

Surge Dampener
Surge Dampeners absorb rapid pressure fluctuations in
order to steady a pressure signal. Each surge dampener
has two independent channels – one for the low-pressure
tubing and one for the high-pressure tubing. Surge damp-
eners are typically used with outdoor pressure sensors,
which are subject to wind gusts, isolation rooms, clean
rooms, or operating rooms where opening or closing doors
creates sudden pressure changes.

MODEL DUCT STATIC PRESSURE SENSORS
A-301-K Static pressure tip, 1/4" compression
A-302-K Static pressure tip, 1/4" barb
A-308-K Static pressure fitting, 1/4" barb
A-345-K Flange mounting kit

OUTDOOR STATIC PRESSURE SENSOR
A-306-K Outdoor air static pressure kit

DUCT TOTAL PRESSURE SENSOR
21121 4" aluminum impact tube for 3/8" OD plastic tubing
B-137 1/4" barb adapter for #21121 (standard pack-100)

ROOM STATIC PRESSURE SENSOR
RPS Stainless steel room pressure sensor, 1/4" barb
RPS-W White plastic room pressure sensor, 1/4" barb
RPS-I Ivory plastic room pressure sensor, 1/4" barb

SURGE DAMPENERS
SD-01 Surge dampener

FILTER KIT
A-605 Mounting kit for air filter applications

ORDERING INFORMATION 

A-306-K

A-345-K

A-308-K21121

SD-01RPS

A-301-KA-302-K

RPS-W
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MISCELLANEOUS CONTROLS

MODEL

A70GA-1*
Low Limit

Open Low 15 to 55*
(-10 to 13)

15 to 55*
(-10 to 13)

35 to 80
(1.7 to 27)

100 to 170
(38 to 77)

Open Low

Open Low

Open High

A70HA-1*
Low Limit

A70HA-2
Low Limit

A70KA-1
High Limit

TEMP
RANGE
°F (°C)

20' of 1/8"
(6m of 0.32 cm)

OD tubing

20' of 1/8"
(6m of 0.32 cm)

OD tubing
3/8" x 3"

(0.95 x 7.6 cm)
6' (1.9m)cap

3/8" x 10"
(0.95 x 25.4 cm)
6' (1.9m) cap

BULB/
CAPILLARY

Screwdriver
Slot

Screwdriver
Slot

AC Full Load
Amp

16.0 9.2 8.0 – 6.0 3.3 3.0 –

16.0 9.2 8.0 7.2 6.0 6.0 6.0 6.0AC Non-
Inductive Amp

Screwdriver
Slot

Screwdriver
Slot

Pilot Duty

*The low cut-out stop is set and sealed at 35°F (1.6°C). The control responds to the lowest temperature along any 1' (30.5 cm) section of the 20' (6m) element.

125 VA, 24-600 VAC
57.5 VA, 120-300 VDC

RANGE
ADJUSTER

MOTOR
RATINGS 

(VAC)

LINE-M2 (Main)

120 208 240 277

ELECTRICAL RATING

LINE-M1 (Auxiliary)

Auto
5 (2.8)

Manual
Reset

Manual
Reset

Manual
Reset

RESET
°F (°C)

400
(260)

400
(260)

250
(121)

240
(116)

MAX 
BULB
TEMP
°F (°C) 120 208 240 277

SWITCH 
ACTION

(Main contacts)
LINE-M2

LOW AND HIGH TEMPERATURE LIMIT CONTROLS
A70 SERIES

DESCRIPTION

The A70 Series Heavy-duty Temperature Limit
Controls incorporate a vapor-charged sensing element.
The A70G, A70H, and A70K have a four-wire, two-cir-
cuit contact block that contains two isolated sets of con-
tacts. The contacts are designed to transfer at setpoint
so that when the main contact opens, the auxiliary con-
tact closes simultaneously. Typical applications include
shutdown of a ventilation system and BAS alarm indica-
tion upon low- or high-temperature limit.

FEATURES

• Automatic or manual reset models
• Long-life, snap-acting contacts
• Easy setpoint adjust

ORDERING INFORMATION 

Line                      Line

M2                       M1

Control
Circuit

Auxiliary
Contacts

A70 Series
Low Limit - Action on temperature decrease
High Limit - Action on temperature increase

WIRING

Mount sensor horizontally for proper measurement.Typically 
mounted downstream of a coil with capillary exposed to all 
areas likely to encounter low or high temperatures as required.

M-648
Capillary
Supports

(order separately)

INSTALLATION

A70HA-1

SPECIFICATIONS

MODEL DESCRIPTION
A70GA-1 Low-limit temperature control, automatic reset, 20' (6m) element
A70HA-1 Low-limit temperature control, manual reset, 20' (6m) element
A70HA-2 Low-limit temperature control, manual reset, 3" (7.6 cm) element, 6' (1.9m) capillary
A70KA-1 High-limit temperature control, manual reset, 10" (25.4 cm) element, 6' (1.9m) capillary

RELATED PRODUCTS
M-648 Capillary mounting clip
CC-1G Non-metallic capillary mounting clip
ES-1051 Freeze spray
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COOL
OFF
HEAT

ON

G Y RC W RH

4W

J2
G/O

J1
E

G/O = gas or oil (fan delay)
E = electric (immediate fan)

AUTO

OFF

Heat control

Transformer (heat)

Transformer (cool if used)
(remove J2)

Cooling control

Fan control (set up J1)

J2 off = two transformers
J2 on = one transformer

TWO-POSITION ROOM THERMOSTATS
ET SERIES, MODEL UT8001

DESCRIPTION

The ET Series and Model UT8001 Two-position Room
Thermostats are designed for on/off control with setpoints
from 50° to 90°F (10° to 32°C). The Model UT8001 has a
bimetal element and magnetic reed switch and is designed for
low-voltage control applications with a heat anticipator. The
ET5-S-1S Series is a heating-only thermostat and uses a
snap-acting switch for line- or low-voltage applications. The
ETD5-S-1S Series is a heating/cooling thermostat and uses a
snap-acting switch for line- or low-voltage applications.

FEATURES
• Line- or low-voltage ET5 heating
• Line- or low-voltage ETD5 heating/cooling
• Low-voltage UT8001 with fan and system switch

~ Single or dual transformer with adjustable
anticipator or mV operation and thermometer

~ Vertical or horizontal mounting
ETD5-S-1S

NC

C

Open on temp rise
ET5-S-1S

NO

NC

C

C-N.C. open on temp rise
C-N.O. close on temp rise
           ETD5-S-1S

Model Voltage/Current Differential Switch Contact  Dimensions  
ET5-S-1S 24-277 VAC/22A Htg 2°F None SPST, snap acting  4.75"H x 2.75"W x 2.75"D (12.1 x 7.0 x 7.0 cm)
ETD5-S-1S 24-277 VAC/22A Htg 2°F, Clg 4°F None SPDT, snap acting  4.75"H x 2.75"W x 2.75"D (12.1 x 7.0 x 7.0 cm)
UT8001 24 VAC/1A Htg 3°F, Clg 3°F Fan and system SPDT, magnetic reed  4.75"H x  2.75"W x 1.5"D (12.1 x 7.0 x 3.8 cm)

 Setpoint range 50° to 90°F (10° to 32°C) Mounting   2" x 4" (5.1 x 10.2 cm) vertical switch box
 Control type Two-position, on/off Agency approvals   UL listed; CSA (ET5),
     Weight 0.5 lb (0.23 kg)    ULC (UT8001)
   Anticipator   UT8001 only (0.1A to 2A)

WIRING

MODEL DESCRIPTION
ET5-S-1S Line- or low-voltage heating thermostat
ETD5-S-1S Line- or low-voltage heating or cooling thermostat
UT8001 Low-voltage thermostat with fan and system switch

ORDERING INFORMATION 

SPECIFICATIONS

UT8001

UT8001
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RELAY IN A BOX
RIB, RIBT PILOT SERIES

Enclosure size
A 1.7''H x 2.8''W x 1.5''D

(4.32 x 7.11 x 3.81 cm)
B 4.0"H x 4.0"W x 1.8"D

(10.16 x 10.16 x 4.57 cm)
G 2.3"H x 3.2"W x 1.8"D

(5.84 x 8.13 x 4.57 cm)
Operating temp -30° to 140°F (-34° to 60°C)
Humidity 5% to 95% non-condensing
Life rating (all relays) 10 million cycles min

mechanical
Relay status LED, ON - relay activated
Housing Plenum rated, NEMA 1, 

optional NEMA 4

Coil pull-in/drop-out (nominal values)

Wire length 16'' (40.6 cm)

Agency approvals UL listed, UL 916 Energy
Management UL 864 Fire, 
ULC listed, CSFM

Weight Approx. 1.0 lb (0.45 kg)

Warranty 1 year

DESCRIPTION

The Relay In A Box (RIB) Pilot Series controls most
BAS, HVAC, low-horsepower motor, and lighting applica-
tions. The relays come mounted and prewired in a hous-
ing, which saves the installer the time, trouble, and
expense of buying separate components (relay, socket,
mounting rail, and enclosure) and assembling them on
the job or at the shop.

The RIB Pilot Series has a protruding 1/2" or 3/4" NPT
nipple from which all wires exit (except T Series). To
install, remove a conduit knockout in the equipment,
insert the wires and nipple through the hole, tighten the
locknut, and connect the wires. 

RIB Pilot Series - 10A Relays
The RIB Pilot Series has relay contacts rated for 10A
and is used to control light electrical loads, drive power
relays/contactors, or sense the voltage being fed to elec-
trical loads. The RIB Pilot Series requires a low coil
drive current and is provided with circuitry to allow pow-
ering the relay coil from a wide range of AC or DC volt-
ages.

RIBT Series - High/Low Voltage Separation
The RIBT Series is designed to provide physically sepa-
rate entrances for connections to the relay input coil and
output contacts. Relay contact wires exit the housing
through a 1/2" or 3/4" NPT nipple. The cover of the RIBT
Series is removable, and the coil drive wires can enter
the housing through one of two convenient openings with
star bushings or 1/2" conduit. The coil drive wires are
secured to screw terminals within a separate wiring com-
partment in the RIBT Series. Most of the RIBs in the
Pilot Series are also available in the T Series.

FEATURES

• Convenient and economical to use
• Relay status indicator via LED
• Coil uses low current and accepts a wide range 

of AC and DC voltages
• Closed/Open/Auto switch option available
• Nipple- or screw-mountable
• Compact, gray plastic enclosure
• Color-coded wires for eliminating errors
• UL listed for UL 916 Energy Management

and UL 864 Fire
• Made in the USA

 PULL-IN DROP-OUT
COIL DRIVE DC AC DC AC
10-30 VAC/VDC 10 9 2.8 2.1
24 VAC/VDC 20 18 3.8 3
120 VAC – 102 – 9
208-277 VAC – 176 – 13

RIBU1SRIBU1C

SPECIFICATIONS - GENERAL
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RELAY IN A BOX
RIB, RIBT PILOT SERIES

Order by model number
* Models may be ordered in RIBT Series with high/low voltage separation.
** Can be ordered normally closed by adding - NC after the model number. Contact Kele.
† N4 has NEMA 4 housing

ORDERING INFORMATION

10A resistive
10A resistive
480 VA pilot duty
480 VA ballast 
600W tungsten
240W tungsten
1/3 hp for N.O.
1/6 hp for N.C.  
1/4 hp for N.O.  
1/8 hp for N.C.

10A resistive 277 VAC
480 VA pilot duty 277 VAC
480 VA ballast 277 VAC
600W tungsten 120 VAC N.O.
240W tungsten 120 VAC N.C.
1/3 hp for N.O. 120-240 VAC
1/6 hp for N.C.   120-240 VAC
1/4 hp for N.O.   277 VAC
1/8 hp for N.C. 277 VAC

Status Contact
on RIBU1SM and RIBH1SM:
5A max @ 277 VAC

10A resistive 120-277 VAC
10A resistive 28 VDC
480 VA pilot duty 240-277 VAC
480 VA ballast 277 VAC
600W tungsten 120 VAC N.O.
240W tungsten 120 VAC N.C.
1/3 hp for N.O. 120-240 VAC
1/6 hp for N.C.   120-240 VAC
1/4 hp for N.O.   277 VAC
1/8 hp for N.C. 277 VAC

10A resistive 30 VDC
10A resistive 277 VAC
1/2 hp for N.O. 120/240 VAC
1/3 hp for N.C. 120/240 VAC

10A resistive 30 VDC
10A resistive 277 VAC
180 VA pilot duty 120 VAC
1/8 hp for N.C. 120 VAC

Switch ratings
20A                          277 VAC

120/240/277 VAC
28 VDC
240/277 VAC
277 VAC
120 VAC N.O.
120 VAC N.C.
120/240 VAC
120/240 VAC
277 VAC
277 VAC

Relay #1
NC
COM
NO

Relay #2 (if present)
(gray)

(purple)

(brown)

(gray)
(purple)
(brown)

RELAY COIL
DRIVE DATA

12 mA @ 10 VDC
14 mA @ 12 VDC
16 mA @ 24 VDC
18 mA @ 30 VDC

RIBU1C*
RIBU1C-N4†

RIBU2C*

RIBH1C*
RIBH1C-N4†

RIBH2C*

30 mA @ 10 VAC
32 mA @ 12 VAC
42 mA @ 24 VAC
50 mA @ 30 VAC 
25 mA @ 120 VAC
35 mA @ 208-277 VAC   

Relay #1
Common - White/Yellow wire
10-30 VAC/VDC - White/Blue wire
120 VAC - White/Black wire
208-277 VAC - White/Brown wire
Relay #2 (if present)
Common - White/Purple wire
10-30 VAC/VDC - Gray/White wire
120 VAC - White/Red wire
208-277 VAC - White/Orange wire

RIBU1S*

RIBU2SC

RIBU2S2
RIBU1SM

RIBH1S*

RIBH1SM

Relay #2 of RIBU2SC
NC
COM
NO

Relay #1

Relay #2

Relay #3

Relay #4 (if present)

(gray)

(purple)

(brown)

(brown)
(purple)
(gray)

Relay #1
      (orange)
      (orange)

Closed
Open
Auto

Closed
Open
Auto

Relay #2 of RIBU2S2

MODEL TYPE
SIZE/
HUB

OVR 
SW

RELAY
CONTACT RATINGS

RELAY
CONTACT WIRING

COIL
DRIVE

1-SPDT

2-SPDT

1-SPDT

2-SPDT

1-SPST-NO**

1-SPST-NO**

1-SPDT

2-SPST-NO**

1-SPST-NO**

1-SPST-NO**

1-SPST-NO**

A-1/2

G-3/4

A-1/2

G-3/4

–

–

–

–

Yes

Yes

Yes-2

Yes +

Status

Yes

Yes +

Status

G-1/2

G-3/4
B-3/4

G-1/2

G-1/2

G-1/2

(brown)
(brown)

Closed
Open
Auto

(blue)
(yellow)
(orange)

STATUS = 2nd Pole of 
switch of RIBU1SM, RIBH1SM

10-30 VAC/VDC
120 VAC 
50/60 Hz

10-30 VAC
208-277 VAC
50/60 Hz

10-30 VAC/VDC
50/60 Hz

24 VAC/VDC
120 VAC 
50/60- Hz 

24 VAC/VDC
208-277 VAC
50/60 Hz 

10-30 VAC/VDC
120 VAC
50/60 Hz

10-30 VAC/VDC
208-277 VAC
50/60 Hz

Wiring

Input Current

(blue)

(yellow)

(orange)

(gray)
(purple)
(brown)

(black)
(black)

(blue)
(blue)

(yellow)
(yellow)

(blue)
(yellow)
(orange)

RIBL3C 3-SPST-NO B-1/2

B-1/2

A-1/2

G-1/2

G-1/2

A-1/2

A-1/2

–

–

–

–

10-30 VAC/VDC
120 VAC 
50/60 Hz

10-30 VAC
208-277 VAC
50/60 Hz

1-SPDT

1-DPDT

1-DPDT

1-SPDT

RIBH1SC*

RIBU1SC*

RIBL4C 3-SPST-NO
1-SPDT

SPDT
Manual
Switch

Yes-2

Yes

Yes-2

RIB2401D*
RIB2401D-N4†

RIB2402D
RIB2402D-N4†

NC

COM

NO

(yellow)
Common

(blue) N.C.

(orange) N.O.

Auto
Manual

N.C. - Closed
Open

N.O. - Closed

Common - White/Yellow wire
24 VAC/VDC - White/Blue wire
120 VAC - White/Black wire
208-277 VAC - White/Brown wire

Common - White/Red wire
Relay#1 - White/Black wire
Relay#2 - White/Blue wire
Relay#3 - White/Yellow wire
Relay#4 - White/Brown wire
 (if present)

29 mA @ 24 VAC       22 mA @ 24 VDC
28 mA @ 120 VAC
32 mA @ 208-277 VAC

30 mA @ 10 VAC 12 mA @ 10 VDC
32 mA @ 12 VAC 14 mA @ 12 VDC
42 mA @ 24 VAC 16 mA @ 24 VDC
50 mA @ 30 VAC 18 mA @ 30 VDC

NC
COM
NO

NC
COM
NO

NC
COM
NO

SIB02S

Wiring

Wiring

Input Current

Input Current

No Relay
Switch Only

SPECIFICATIONS - PILOT SERIES
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CURRENT-OPERATED SWITCHES AND TRANSDUCERS
RIBXK, RIBXG, RIBXK420 SERIES
DESCRIPTION
The RIBXK, RIBXG, and RIBXK420 Series include both cur-
rent-operated switches and current transducers. Solid-core
and split-core current-operated switch models have a solid-
state switch that operates when the current level sensed by the
internal current transformer exceeds a fixed or adjustable set-
point. Solid-core current transducer models output a 4-20 mA
signal proportional to the line current being monitored.

FEATURES
• Solid- and split-core switch models have fixed

(Go/No go) or adjustable trip points
•  Solid-wire transducer models have a 4-20 mA output 
• Low cost
• Ratcheting cam clamp to secure switch to wire
• Removable mounting tab

ORDERING INFORMATION
MODEL DESCRIPTION
RIBXKF Solid-core current-operated switch, wire leads, fixed trip
RIBXKTF Solid-core current-operated switch, terminals, fixed trip
RIBXKA Solid-core current-operated switch, wire leads, adjustable trip
RIBXKTA Solid-core current-operated switch, terminals, adjustable trip
RIBXK420-20 Solid-core current transducer, 0-20A
RIBXK420-50 Solid-core current transducer, 0-50A
RIBXK420-100 Solid-core current transducer, 0-100A
RIBXGF Split-core current-operated switch, fixed 0.35A trip, wire leads
RIBXGTF Split-core current-operated switch, fixed 0.35A trip, terminal strip
RIBXGFL Split-core current-operated switch, fixed 0.75A trip, wire leads, LEDs
RIBXGTFL Split-core current-operated switch, fixed 0.75A trip, terminal strip, LEDs
RIBXGA Split-core current-operated switch, adjustable trip, wire leads, LEDs
RIBXGTA Split-core current-operated switch, adjustable trip, terminal strip, LEDs 

SPECIFICATIONS

0.50
(1.27)
dia.

1.46
(3.7)

1.86
(4.73)

1.508
(3.83)

1.008
(2.56)

Ratcheting
Cam

Clamp

Removable
Mounting Tab

RIBXK420 RIBXK , RIBXG

RIBXK

in
(cm)

24 VDC
Power Supply

(black)

(red)
BAS Input
or Other

4-20 mA Load

+ –

2.52 (6.4)

2.00
(5.1)

1.10
(2.8)

1.75
(4.4)

Load Wire Opening
0.52 x 0.52 (1.3 x 1.3)

Optional
LEDs

Optional
Trip

Adjust

Wire Clamp

Removable
Mounting Tab

Wh/Yel

Load
Wire

Load
Wire

Wh/Yel

Wh/Yel

Normally open
solid-state
switch is

not polarity
sensitive

Models with
Screw Terminals

Models with
Wire Leads

Wh/Yel

RIBXG

DIMENSIONS/WIRING

RIBXKF
RIBXKA

RIBXK420

RIBXK, RIBXG SERIES
Monitored AC current

RIBXKF, RIBXKTF 0.25-150A
RIBXKA, RIBXKTA 0.5-150A
RIBXGF, RIBXGTF 0.35-150A
RIBXGA, RIBXGTA 0.75-150A

Switch trip point
RIBXKF, RIBXKTF 0.25A, fixed
RIBXKA, RIBXKTA 0.5-150A, adjustable
RIBXGF, RIBXGTF 0.35A, fixed
RIBXGFL, RIBXGTFL 0.75A, fixed
RIBXGA, RIBXGTA 0.75-150A, adjustable

Switch type Solid state, normally open
Switch rating 30 VAC/VDC, 0.4A max
Off-state leakage <30 µA @ 30 VAC/VDC
On-state voltage drop <0.3 VAC/VDC @ 0.1A,

<1.6 VAC/VDC @ 0.4A
RIBXK420 SERIES
Output 4-20 mA, 30 mA max
Accuracy ±5% FS
Linearity ±1% FS
Power 24 VDC
Max loop resistance 500Ω@ 24 VDC
Input range 20, 50, or 100A
General
Connections 16" (40.6 cm), 18 AWG,

600V wires or terminals for
14-22 AWG

Temp -30° to 140°F (-34.4° to 60°C)
Max sense voltage 600 VAC
Weight 0.3 lb (0.13 kg)
Agency approvals UL listed, UL916, UL864

RIBXKTF
RIBXKTA

RIBXGTF

LISTEDLISTED

USUS
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DUCT THERMISTOR AND RTD SENSORS
ST-D* SERIES

DESCRIPTION

The Precon ST-D* Series Duct Sensors provide preci-
sion remote temperature sensing for building automa-
tion systems and mechanical equipment room instru-
mentation. The active sensing element is a highly stable
precision thermistor material or platinum RTD. 

The sensing element is sealed with a thermally conduc-
tive compound in a 9" (22.8 cm) long 304 stainless steel
tube attached to a 4" (10 cm) electrical strap. The slots
in the mounting bracket form mounting ears for direct
duct mounting and standard electrical boxes. The grom-
met on the tube fitting seals a 9/16" (1.43 cm) insertion
hole.

FEATURES

• Lifetime warranty
• ±0.36°F (0.2°C) thermistor accuracy
• ±1°F (0.53°C) RTD accuracy
• Wide selection of thermistor and RTD curves
• Tip sensitive for precise temperature response
• Adaptable with many options
• 304 stainless steel probe 
• Easy to mount to duct or back box
• Waterproof probe

OPTIONS

• Custom lengths up to 9' (2.74m)
• Matched sensor pair
• Many mounting options: handy box, Greenfield 

fitting, non-metallic box, weatherproof box
• Dual sensor probes 
• NIST traceable

Sensors Thermistor (thermal resistor)
RTD (resistance temperature device)

Accuracy
Thermistor ±0.36°F (0.2°C)
RTD ±1°F (0.53°C)

Sensor types available  
Thermistor @ 77˚F  2.252 kΩ, 3 kΩ, 10 kΩ, 20 kΩ, 100 kΩ
RTD @ 32˚F             Platinum 100Ω, 385 curve

Platinum 1000Ω, 385 curve
Platinum 1000Ω, 375 curve

Temp range
Thermistor -30° to 160°F (-34° to 71°C)
RTD -67° to 240°F (-55° to 115°C)

Temp response 
Thermistor Negative temperature coefficient
RTD Positive temperature coefficient

Sensitivity See Sensor Resistance Charts
in the Technical Reference section

Stability
Thermistor 0.24°F (0.13°C) over five years
RTD <0.09°F (0.05°C) over five years

Heat dissipation 2.7 mW/°C (power needed to
raise the temperature by 1°C)

Connection 8' (2.4m) of 24 AWG pigtails 
prestripped ends

Mounting Directly to duct, wall, or customer-
supplied back box, no adapters
needed for standard boxes

SPECIFICATIONS

APPLICATION

The ST-D* Series sensors are designed for direct
mounting on sheet metal duct systems. Where conduit
is required, the duct sensors have a universal nylon
mounting connector that adapts to a 1/2" knockout in a
standard handy box. The nylon fitting has a 1/2" NPT
female conduit fitting.

The duct temperature sensors are waterproof and
can be used in high humidity and condensing air. The
sensors are point-sensitive and come standard with 9"
(22.8 cm) insertion depth. The XL option provides cus-
tom lengths.

TM 

A Division of Kele, Inc.A Division of Kele, Inc.

ST-D3

ST-D91-XH
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DUCT THERMISTOR AND RTD SENSORS
ST-D* SERIES

ORDERING INFORMATION 

MODEL DESCRIPTION
ST-D3 10,000Ω duct thermistor @ 77°F (25°C), Type III (gray leads)
ST-D21 2252Ω duct thermistor @ 77°F (25°C), Type II (green leads)
ST-D22 3000Ω duct thermistor @ 77°F (25°C), Type II (blue leads)
ST-D24 10,000Ω duct thermistor @ 77°F (25°C), Type II (yellow leads)
ST-D27 100,000Ω duct thermistor @ 77°F (25°C), Type II (gray leads)
ST-D42 20,000Ω duct thermistor @ 77°F (25°C), Type IV (green leads)
ST-D81 100Ω duct RTD @ 32°F (0°C), 385 platinum curve (yellow leads)
ST-D85 1000Ω duct RTD @ 32°F (0°C), 385 platinum curve (blue leads)
ST-D91 1000Ω duct RTD @ 32°F (0°C), 375 platinum curve (green leads)

ST-D3 XG

OPTIONS (see Sensor Options page for option details)
XCO     1/2" LB conduit fitting
XD        Dual sensors in one probe
XG        Greenfield fitting (factory installed)
XH        Handy-box housing (factory installed)
XHP      Non-metallic handy-box housing (factory installed) 
XL        Custom length insertion probe, available 2" to 9' (5.08 cm to 2.74m) 
XL2      Custom length insertion probe,  4-7/8" (12.38 cm)
XNP     1/2" MNPT plastic male close nipple
XNB     1/2" MNPT brass male close nipple
XN1      NIST certificate, one reference point 32°F (0°C)
XN2      NIST certificate, two reference points 32°F/158°F (0°/70°C)
XP        Matched sensor pair matched to ±0.1°F/0.055°C (must order two sensors)
XW       Weatherproof housing (factory installed)
X25       25' (7.62m) lead length
XZ        Three-wire RTD connections (Type 81 only)

Example: ST-D3-XG 10,000Ω Type III duct temperature sensor 
 with Greenfield fitting 

Insertion Hole is 9/16" (1.43 cm) 
 

Vinyl Grommet 

(XH) Handy-box Option  

Duct Temperature Sensor installed
with handy-box option (XH)

Greenfield Fitting 

Duct temperature sensor with
Greenfield fitting option (XG)

1/2" NPT 

Direct duct-mount screws can be used where conduit is not required. Adapters  
are not required when mounting directly to outlet boxes. Install grommet in the 
9/16" (1.43 cm) insertion hole. Use full 8' (2.4m) lead length provided to avoid 
moisture migration at the field connection. 
 
Basic model comes with 8' (2.4m) of 24 AWG, 9" (22.86 cm) probe with T-bar,  
grommet, and #6 x 1 screws for direct duct mounting. 

Basic Installation 

MOUNTING

3.88
(9.89)

9.0
(22.86)

Standard

0.25
(0.64)

Vinyl Grommet
1/2" NPT

in
(cm)

DIMENSIONS

RELATED PRODUCTS
UR Moisture-resistant three-wire butt splice
KT1 Mounting screwdriver 1/16" Allen key

34



© 2012 Kele, Inc. All rights reserved. The Kele name and logo are registered trademarks of Kele, Inc. kele.com      888-397-5353 USA        001-901-382-6084 International

NEW!

825

POWER SUPPLIES
PO

W
ER SUPPLIES

18

NEW!

January 2012

NEW!Functional Devices control transFormers
RIB TR SeRIeS

Description
The riB tr series offers a complete line of control 
transformers for use in building automation and temperature 
control systems. The series includes transformer VA ratings 
from 20 VA up through 375 VA and primary voltages of 120, 
208, 240, 277, and 480 VAC. Isolation transformers for 24 
VAC circuits are also included. All RIB TR Series transformers 
are UL listed and feature split-bobbin construction. Some also 
have a secondary circuit breaker.

Features
•	 Complete	line	of	control	transformers	from	20	VA	to	

375	VA
•	 Foot	and	hub	mounting	on	most	models
•	 All	models	UL	listed,	many	are	Class	2	rated
•	 Ambient	temp	32°	to	104°F	(0°	to	40°C)
•	 Color-coded	wire	leads
•	 One-year	warranty

speciFications

riB tr series

  VA PRIMARY: SECONDARY FREQ CIRCUIT MOUNTING
 MODEL RATING  VOLTAGE (VAC) (Hz) BREAKER  H = Hub  AGENCY APPROVALS
TR20VA001 20 120:24 50/60 No 1H + Foot Class 2 UL1585 listed US/Canada, E197146
TR20VA002 20 208:24 50/60 No 2H + Foot Class 2 UL1585 listed US/Canada, E197146
TR20VA003 20 24:24 (isolation) 50/60 No 1H + Foot UL506 listed US/Canada, E197147
TR20VA007 20 277:24 50/60 No 1H + Foot Class 2 UL1585 listed US/Canada, E197146
TR40VA001 40 120:24 50/60 No 1H + Foot Class 2 UL1585 listed US/Canada, E197146
TR40VA002 40 120:24 50/60 No 2H + Foot Class 2 UL1585 listed US/Canada, E197146
TR40VA003 40 24:24 (isolation) 50/60 No 1H + Foot Class 2 UL1585 listed US/Canada, E197146
TR40VA004 40 120/208/240/277:24 50/60 No 2H + Foot Class 2 UL1585 listed US/Canada, E197146
TR40VA015 40 120/208/240:24 50/60 No 1H + Foot Class 2 UL1585 listed US/Canada, E197146
TR40VA040 40 120/208/240:24 (terminals) 50/60 No 1H + Foot Class 2 UL1585 listed US/Canada, E197146
TR50VA001 50 120:24 50/60 No 1H + Foot Class 2 UL1585 listed US/Canada, E197146
TR50VA002 50 120:24 50/60 No 2H + Foot Class 2 UL1585 listed US/Canada, E197146
TR50VA003 50 208/240:24 50/60 No 2H + Foot Class 2 UL1585 listed US/Canada, E197146
TR50VA004 50 120/240/277/480:24 50/60 Yes 2H + Foot Class 2 UL1585 listed US/Canada, E197146
TR50VA005 50 120:24 50/60 Yes 1H + Foot Class 2 UL1585 listed US/Canada, E197146
TR50VA006 50 277:24 50/60 No 1H + Foot Class 2 UL1585 listed US/Canada, E197146
TR50VA007 50 277:24 50/60 No 2H + Foot Class 2 UL1585 listed US/Canada, E197146
TR50VA009 50 120/208/240 50/60 Yes 2H + Foot Class 2 UL1585 listed US/Canada, E197146
TR50VA014 50 277:24 50/60 Yes 1H + Foot Class 2 UL1585 listed US/Canada, E197146
TR50VA015 50 120/208/240/277/480:24 50/60 Yes 1H + Foot Class 2 UL1585 listed US/Canada, E197146
TR50VA016 50 120/208/240:24 50/60 Yes 1H + Foot Class 2 UL1585 listed US/Canada, E197146
TR50VA017 50 208/277/480:24 50/60 Yes 1H + Foot Class 2 UL1585 listed US/Canada, E197146
TR75VA001 75 120:24 50/60 Yes 1H + Foot Class 2 UL1585 listed US/Canada, E197146
TR75VA002 75 120:24 50/60 Yes 2H + Foot Class 2 UL1585 listed US/Canada, E197146
TR75VA003 75 277:24 50/60 Yes 1H + Foot Class 2 UL1585 listed US/Canada, E197146
TR75VA004 75 120/208/240/480:24 50/60 Yes 1H + Foot Class 2 UL1585 listed US/Canada, E197146
TR75VA005 75 120/208/240/480:24 50/60 Yes 1H + Foot Class 2 UL1585 listed US/Canada, E197146
TR85VA002 85 120:24 50/60 No 1H + Foot UL506 listed US/Canada, E197147
TR100VA001 96 120:24 50/60 Yes 1H + Foot Class 2 UL1585 listed US/Canada, E197146
TR100VA002 96 120:24 50/60 Yes 2H + Foot Class 2 UL1585 listed US/Canada, E197146
TR100VA004 96 120/240/277/480:24 50/60 Yes 2H + Foot Class 2 UL1585 listed US/Canada, E197146
TR150VA001 150 120:24 50/60 Yes 1H + Foot UL506 listed US/Canada, E197147
TR175VA001 175 208/240:24 50/60 No Foot UL506 listed US/Canada, E197147
TR175VA002 175 120:24 50/60 No 2H + Foot UL506 listed US/Canada, E197147
TR240VA001 240 120:24 50/60 No 1H + Foot UL506 listed US/Canada, E197147
TR300VA002 300 120/208/240/480:24 50/60 Yes Foot UL506 listed US/Canada, E197147
TR375VA001 375 120:24 50/60 No Foot UL506 listed US/Canada, E197147

35



001-901-382-6084 International       888-397-5353 USA       kele.com © 2012 Kele, Inc. All rights reserved. The Kele name and logo are registered trademarks of Kele, Inc.

NEW!
POWER SUPPLIES

826

NEW!
PO

W
ER

 SU
PP

LI
ES

18

January 2012

NEW!
Functional Devices control transFormers
RIB TR SeRIeS

Mounting
Hole
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E

A B

C

in
(cm)

 DIMENSIONS    WEIGHT 
MODEL A B C D E WIRES lb (kg) STYLE

TR20VA001 2.13 (5.4) 1.90 (4.8) 2.6 (6.6) 1.63 (4.1) 1.54 (3.9) 8.0 (20.3) 1.35 (0.61) 1

TR20VA002 2.31 (5.86) 1.89 (4.80) 2.63 (6.68) 1.63 (4.1) 1.54 (3.9) 8.0 (20.3) 1.32 (0.61) 4

TR20VA003 2.13 (5.4) 1.90 (4.8) 2.6 (6.6) 1.63 (4.1) 1.54 (3.9) 8.0 (20.3) 1.39 (0.63) 1

TR20VA007 2.13 (5.4) 1.90 (4.8) 2.6 (6.6) 1.63 (4.1) 1.54 (3.9) 8.0 (20.3) 1.38 (0.63) 1

TR40VA001 2.7 (6.9) 2.2 (5.6) 2.9 (7.4) 1.75 (4.4) 1.93 (4.9) 8.0 (20.3) 2.02 (0.92) 1

TR40VA002 2.7 (6.9) 2.2 (5.6) 2.9 (7.4) 1.75 (4.4) 1.93 (4.9) 8.0 (20.3) 2.05 (0.93) 4

TR40VA003 2.7 (6.9) 2.2 (5.6) 2.9 (7.4) 1.75 (4.4) 1.93 (4.9) 8.0 (20.3) 2.05 (0.93) 1

TR40VA004 2.75 (7.0) 2.2 (5.6) 2.88 (7.31) 1.75 (4.4) 2.06 (5.23) 8.0 (20.3) 2.02 (0.92) 4

TR40VA015 2.7 (6.9) 2.2 (5.6) 2.88 (7.31) 1.75 (4.4) 1.95 (4.95) 8.0 (20.3) 1.96 (0.89) 1

TR40VA040 2.7 (6.9) 2.2 (5.6) 2.88 (7.31) 1.75 (4.4) 1.95 (4.95) 8.0 (20.3) 1.96 (0.89) 9

TR50VA001 2.75 (7.0) 2.2 (5.6) 2.9 (7.4) 1.75 (4.4) 1.93 (4.9) 8.0 (20.3) 2.14 (0.97) 1

TR50VA002 2.75 (7.0) 2.2 (5.6) 2.9 (7.4) 1.75 (4.4) 1.93 (4.9) 8.0 (20.3) 2.18 (0.99) 4

TR50VA003 2.75 (7.0) 2.2 (5.6) 2.9 (7.4) 1.75 (4.4) 2.01 (5.1) 8.0 (20.3) 2.17 (0.98) 4

TR50VA004 3.48 (8.8) 2.52 (6.4) 3.0 (7.6) 2.0 (5.1) 1.95 (5.0) 9.5 (24.1) 3.04 (1.38) 5

TR50VA005 3.5 (8.9) 2.52 (6.4) 3.0 (7.6) 2.0 (5.1) 2.0 (5.1) 9.0 (22.9) 2.6 (1.18) 2

TR50VA006 2.79 (7.1) 2.2 (5.6) 2.9 (7.4) 1.75 (4.4) 2.01 (5.1) 8.0 (20.3) 2.16 (0.98)  1

TR50VA007 2.79 (7.1) 2.2 (5.6) 2.9 (7.4) 1.75 (4.4) 2.01 (5.1) 8.0 (20.3) 2.17 (0.98) 4

TR50VA009 3.48 (8.8) 2.52 (6.4) 3.0 (7.6) 2.0 (5.1) 1.95 (5.0) 9.5 (24.1) 3.04 (1.38) 5

TR50VA014 3.45 (8.76) 2.5 (6.4) 3.05 (7.74) 2.0 (5.1) 1.95 (4.95) 9.0 (22.9) 2.8 (1.27) 2

TR50VA015 3.475 (8.82) 2.53 (6.42) 3.04 (7.72) 2.0 (5.1) 1.95 (4.95) 9.5 (24.1) 2.98 (1.35) 2

TR50VA016 3.475 (8.82) 2.53 (6.42) 3.06 (7.77) 2.0 (5.1) 1.95 (4.95) 9.5 (24.1) 2.90 (1.32) 2

TR50VA017 3.475 (8.82) 2.53 (6.42) 3.05 (7.74) 2.0 (5.1) 1.95 (4.95) 9.5 (24.1) 2.86 (1.29) 2

TR75VA001, 005 3.9 (9.9) 2.5 (6.4) 3.0 (7.6) 2.0 (5.1) 2.4 (6.1) 9.5 (24.1) 3.66 (1.66) 2

TR75VA002 3.9 (9.9) 2.5 (6.4) 3.0 (7.6) 2.0 (5.1) 2.4 (6.1) 9.5 (24.1) 3.70 (1.68) 5

TR75VA003 3.875 (9.84) 2.5 (6.4) 3.06 (7.77) 2.0 (5.1) 2.4 (6.1) 9.5 (24.1) 3.60 (1.63) 2

 TR75VA004 3.9 (9.9) 2.5 (6.4) 3.0 (7.6) 2.0 (5.1) 2.4 (6.1) 9.5 (24.1) 3.78 (1.71) 6

TR85VA002 2.80 (7.1) 3.75 (9.5) 3.18 (8.1) 3.10 (7.9) 2.0 (5.1) 9.5 (24.1) 4.35 (1.97) 1

TR100VA001 4.0 (10.2) 2.5 (6.4) 3.0 (7.6) 2.0 (5.1) 2.55 (6.4) 9.5 (24.1) 4.06 (1.84) 2

TR100VA002 4.0 (10.2) 2.5 (6.4) 3.0 (7.6) 2.0 (5.1) 2.55 (6.5) 9.5 (24.1) 4.13 (1.87) 5

TR100VA004 4.25 (10.8) 2.5 (6.4) 3.0 (7.6) 1.97 (5.0) 2.75 (7.0) 9.5 (24.1) 4.60 (2.08) 5

TR150VA001 3.5 (8.9) 3.75 (9.5) 3.25 (8.3) 3.23 (8.2) 2.0 (5.1) 9.5 (24.1) 4.92 (2.23) 3

TR175VA001 3.8 (9.7) 3.8 (9.7) 3.2 (8.1) 3.1 (7.9) 3.0 (7.6) 9.5 (24.1) 7.05 (3.19) 7

TR175VA002 3.9 (9.9) 3.75 (9.5) 3.18 (8.1) 3.1 (7.9) 3.0 (7.6) 9.5 (24.1) 7.10 (3.22) 4

TR240VA001 3.75 (9.5) 3.75 (9.5) 4.5 (11.4) 3.13 (8.0) 3.23 (8.2) 9.5 (24.1) 9.12 (4.13) 8

TR300VA002 5.4 (13.7) 3.75 (9.5) 4.5 (11.4) 3.18 (8.07) 3.84 (9.75) 8.5 (21.6) 12.1 (5.49) 10

TR375VA001 4.33 (11.0) 3.75 (9.5) 4.5 (11.4) 3.15 (8.0) 3.83 (9.7) 7.0 (17.8) 11.44 (5.18) 7

STYLE 7 STYLE 8

STYLE 4STYLE 3

Circuit Breaker

Circuit Breaker

STYLE 5 STYLE 6

Circuit Breaker

Secondary

STYLE 9 STYLE 10

STYLE 1 STYLE 2

Circuit Breaker

TRANSFORMER STYLES

Circuit BreakerSecondary
Screw

Terminals

DiMensions

orDerinG inForMation

order by transformer model as listed under specifications on the previous page.

Primary Wires
   480 VAC      Gray                   120 VAC       White
   277 VAC      Brown                24 VAC         Black
   240 VAC      Orange               Common      Black
   208 VAC      Red                    

Secondary Wires*
   24 VAC     Yellow
   24 VAC     Yellow or Yellow/White
*Transformer Style 9 has secondary screw terminals.

WIRING
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24 AHU - 1 XM 30 - 1, XM 30 - 2, XM 32 - 1  WIRING DETAIL RECORD DOCUM ENT 11/12/2014

25 AHU - 2 FLOW DIAGRAM RECORD DOCUM ENT 11/12/2014

26 AHU - 2 SEQUENCE OF OPERATION RECORD DOCUM ENT 11/12/2014

27 AHU - 2 UC600 - 3 WIRING DETAIL RECORD DOCUM ENT 11/12/2014

28 AHU - 2 XM 30 - 3, XM 30 - 4, XM 32 - 2 WIRING DETAIL RECORD DOCUM ENT 11/12/2014

29 M AU - 1 FLOW DIAGRAM RECORD DOCUM ENT 11/12/2014

30 M AU - 1 UC400 - 1 WIRING DETAIL RECORD DOCUM ENT 11/12/2014

31 M AU - 2 FLOW DIAGRAM RECORD DOCUM ENT 11/12/2014

32 M AU - 2 SEQUENCE OF OPERATION RECORD DOCUM ENT 11/12/2014

33 M AU - 2 UC400 - 2 WIRING DETAIL RECORD DOCUM ENT 11/12/2014

34 M AU - 2 XM 30 - 5 WIRING DETAIL RECORD DOCUM ENT 11/12/2014

35 M AU - 3 FLOW DIAGRAM RECORD DOCUM ENT 11/12/2014

36 M AU - 3 SEQUENCE OF OPERATION RECORD DOCUM ENT 11/12/2014

37 M AU - 3 UC400 - 3 WIRING DETAIL RECORD DOCUM ENT 11/12/2014

38 M AU - 4 FLOW DIAGRAM RECORD DOCUM ENT 11/12/2014

39 M AU - 4 UC400 - 4 WIRING DETAIL RECORD DOCUM ENT 11/12/2014

40 ERU - 2 FLOW DIAGRAM RECORD DOCUM ENT 11/12/2014

41 ERU - 3 FLOW DIAGRAM RECORD DOCUM ENT 11/12/2014

42 ERU - 3 UC400 - 6 WIRING DETAIL RECORD DOCUM ENT 11/12/2014

43 SINGLE DUCT VAV W/  REHEAT UC210 WIRING DETAIL RECORD DOCUM ENT 11/12/2014

44 SINGLE DUCT VAV W/  REHEAT SEQUENCE OF OPERATION RECORD DOCUM ENT 11/12/2014

45 SINGLE DUCT VAV W/  REHEAT SCHEDULE RECORD DOCUM ENT 11/12/2014

46 CONVECTORS FLOW DIAGRAM RECORD DOCUM ENT 11/12/2014
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47 EXHAUST FAN FLOW DIAGRAM RECORD DOCUM ENT 11/12/2014

48 EXHAUST FAN SEQUENCE OF OPERATION RECORD DOCUM ENT 11/12/2014

49 EF - 9, EF - 10, EF - 11 & CONV'S UC400 - 7 WIRING DETAIL RECORD DOCUM ENT 11/12/2014

50 EM ERGENCY VENTILATION SYSTEM  FLOW DIAGRAM RECORD DOCUM ENT 11/12/2014

51 EM ERGENCY VENTILATION SYSTEM  WIRING DETAIL RECORD DOCUM ENT 11/12/2014

52 EM ERGENCY VENTILATION SYSTEM  UC400 - 8 WIRING DETAIL RECORD DOCUM ENT 11/12/2014

53 KITCHEN HOOD SYSTEM  FLOW DIAGRAM RECORD DOCUM ENT 11/12/2014

54 M ISCELLANEOUS POINTS FLOW DIAGRAM RECORD DOCUM ENT 11/12/2014

55 PAINT BOOTH M AU & EF XM 30 - 6 WIRING DETAIL RECORD DOCUM ENT 11/12/2014

56 GUH FLOW DIAGRAM RECORD DOCUM ENT 11/12/2014

57 UH/CUH FLOW DIAGRAM RECORD DOCUM ENT 11/12/2014

58 DUCTLESS SPLIT AC UNITS FLOW DIAGRAM RECORD DOCUM ENT 11/12/2014

59 BILL OF M ATERIALS RECORD DOCUM ENT 11/12/2014

60 BILL OF M ATERIALS-2 RECORD DOCUM ENT 11/12/2014

61 DAM PER SCHEDULE RECORD DOCUM ENT 11/12/2014

62 VALVE SCHEDULE RECORD DOCUM ENT 11/12/2014

63 VALVE SCHEDULE-2 RECORD DOCUM ENT 11/12/2014

INDEX OF CONTROL SYSTEM  DRAWINGS



Symbol Legend

AIR FLOW STATION

AFS

AIR FLOW STATION, FAN 
MOUNTED

AFS

ALARM, BELL

ALM

ALARM, STROBE

ALM

ALARM, PIEZIO

ALM

BLENDER, AIR
BURNER, FUEL-FIRED 
DIRECT COIL, COAXIAL

COIL, CHW, DX, HW, 
STEAM, ETC.

C

C
CONTROL POINT

CS - CURRENT SENSOR
                  ~
CSR - CURRENT 
SENSOR W/RELAY

CS OR CSR

DAMPER, OPPOSED OR 
PARALLEL

D

TRAQ DAMPER

D

ACTUATOR, DAMPER

DA

SENSOR, DIFFERENTIAL 
PRESSURE

DPS

AIR DIFFERENTIAL 
SWITCH OR SENSOR

DPS, DPT

DIFFERENTIAL 
PRESSURE SWITCH OR 
SENSOR

DPT, DPS
H L EXCHANGER, FUEL FIRE 

HEAT
EXCHANGER, FLUID 
HEAT FAN OR PUMP

FAN, ROOF TOP FILTER, AIR FILTER, AIR BAG FILTER, AIR HEPA

FILTER, AIR ROLL SWITCH, FLOAT

FLT

FIRESTAT

FS

SENSOR, FLOW

FS

HEATER, ELECTRIC 
DUCT

SENSOR, ROOM STATIC 
PRESSURE

HDW

TUBE, STATIC 
PRESSURE

HDW

SENSOR, DUCT 
HUMIDITY AND 
TEMPERATURE

HE, TEH

SENSOR, HUMIDITY OR 
TEMPERATURE AND 
HUMIDITY

HE, TEH

SENSOR, INDOOR AIR 
QUALITY

IAQ

SENSOR, INDOOR AIR 
QUALITY (CO2)

IRQ

THERMOSTAT, LOW 
LIMIT

LLT

STARTER, MOTOR

MS

SENSOR, OCCUPANCY

OCC

TRANSMITTER, 
PRESSURE

PT

RELAY

R

RELAY, SOCKET

R

SENSOR, OUTDOOR 
PRESSURE

RB

SWITCH, RESET 
STATION

RST

DETECTOR, SMOKE

SD

SEQUENCER

SEQ

SWITCH

SW
ON

OFF
SOLENOID, AIR

SOL

SWITCH, BUTTON

SW

THERMOSTAT, WALL

T

COMPOUND, THERMAL

TC

SENSOR, AVERAGING 
TEMPERATURE

TE

SENSOR, STRAP ON 
TEMPERATURE

TE

SWITCH, ROTARY

SW
HEAT COOL

AUTO

SENSOR, 
TEMPERATURE

TE

SENSOR, ZONE

TE

TIMER, ELECTRONIC 
WALL

TMR

TIMER, WALL

TMR

WELL, THERMAL

TW

TRANSFORMER

TX

LIGHT, ULTRAVIOLET

UV

VALVE, 2-WAY COIL

VAL

VALVE, 3-WAY COIL

VAL

VALVE, DUCT 
HUMIDIFIER

VAL

VARIABLE FREQUENCY 
DRIVE

VFD

FIELD WIRING NOTE:

121
D

WHT

BLK

121
D

WHT

BLK

SOLID LINES: NOT 
WIRED BY FIELD

DASHED LINES: 
WIRED BY FIELD

BLK
WHT

121 37
38

2TB

WIRED BY FACTORY WIRED BY FIELD

FIELD MOUNTED 
CONTROLLER

FACTORY 
TERMINAL

CABLE 
TAG

FACTORY MOUNTED DEVICE WITH FIELD MOUNTED CONTROLLE R:

D

CABLE MATRIX NOTES:
KEEP ALL COMMUNICATION LINK WIRING IN A DAISY CHAIN CONFIGURATION. ALL CABLE WIRING MUST BE TRANE 
RECOMMENDED WIRING , ESPECIALLY COMMUNICATION CABLES. CONTACT TRANE FOR RECOMMENDED CABLES 
AND SPECIFICATIONS.

Cable MatrixCable Matrix

* When ordering cable specify jacket color.  Part numbers are subject to change without notice.

CT

052003

TRANE NUMBER*

A WHT, BLK

DESCRIPTION

18/2 TWIST SHLD PURPLE COMM CABLE

105500C WHT, BLK22/2 TWIST NON-SHLD BLUE COMM CABLE

002320D WHT, BLK18/2 TWIST SHLD PLEN WHITE CABLE

002330E WHT, BLK, RED18/3 TWIST SHLD PLEN WHITE CABLE

002340F WHT, BLK, RED, GRN18/4 TWIST SHLD PLEN WHITE CABLE

J WHT, BLK1 PAIR #14 THHN STRANDED IN CONDUIT

L ETHERNET RG58 THNNET PLEN CABLE

555619M ETHERNET CAT-5 PLEN CABLE

002352O WHT, BLK, RED, ORN, YEL, GRN, BLU, BRN18/8 TWIST SHLD PLEN WHITE CABLE

106502P WHT, BLK22/2 TWIST SHLD PLEN ORANGE COMM CABLE

WIRE COLORS

761360Q WHT, BLK16/2 SOLID RED SMOKE DETECTOR CABLE

5100012C WHT, RED18/2 SOLID PLENUM THERMOSTAT CABLE

51002-043C WHT, RED, GRN18/3 SOLID PLENUM THERMOSTAT CABLE

5100045C WHT, RED, GRN, YEL, BLU18/5 SOLID PLENUM THERMOSTAT CABLE

5100078C WHT, RED GRN, YEL, BLU, ORN, BLK, BRN18/8 SOLID PLENUM THERMOSTAT CABLE

10C WHT, RED, GRN, YEL, BLU, ORN, BLK, BRN, GRY, PNK18/10 SOLID PLENUM THERMOSTAT CABLE

12C 18/12 SOLID PLENUM THERMOSTAT CABLE

B FACTORY PROVIDED CABLE

WHT, RED, GRN, YEL, BLU, ORN, BLK, BRN, GRY, PNK, PUR, TAN

CABLE INFORMATION SHAPE (CIS):
EACH CABLE CONNECTION HAS A CIS WHICH PROVIDES SOME OR ALL OF THE INFORMATION INDICATED BELOW:

WIRE COLOR 
OR POLARITY

SHIELD 
CONFIGURATION

CABLE TYPE FROM 
CABLE MATRIX

CABLE 
NUMBER

DEVICE TAG AND 
POINT DESCRIPTION

END DEVICE DETAIL 
REFERENCE INSET & PAGE

121
B

14
CSR-3  CONDENSER PUMP STATUS  

D
WHT

BLK TAPE SHLD

SHIELDING NOTE:

121
D

WHT

BLK TAPE SHLD

121
D

WHT

BLK

ATTACH ALL SHIELDS TO 
COMMON AS SHOWN

TAPE OFF SHIELD 
AT DEVICE

FACTORY 
PROVIDED 
AND WIRED 
DEVICE

Field, Factory And Existing Device Note:

EXISTING 
DEVICE

FIELD WIRED 
DEVICE (FIELD 
OR FACTORY 
PROVIDED)

D
121

10
FACT

10D
EXST

10

RISER 'WIRING BY' NOTE:

EC - ELECTRICAL CONTRACTOR
ESC - ELECTRICAL SUBCONTRACTOR
OTHERS
TRANE
EXIST - EXISTING POWER

CONTROLLER
PAGE

NUMBER

CABLE TYPE
FROM 

CABLE MATRIX

DEVICE TAG

FLOW SHAPE NOTES:

121
D 10

TE - 1

CABLE TAG

480 VAC
BY EC

AHU - X

25

ADDRESS

WCI

AHU - X

25

WIRELESS
COMMUNICATION

INTERFACE 
DISPLAYING 

GROUP ID (TOP) 
AND SUBNET ID 

(BOTTOM)

1
3

LEGEND

1
2

3

A223621
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Wiring and Project NotesWiring and Project Notes

1. REFER TO DEVICE INSTALLATION MANUALS FOR SPECIFIC WIRING REQUIREMENTS.

2. FIELD WIRING MUST BE IN ACCORDANCE WITH NATIONAL ELECTRICAL CODE, STATE AND LOCAL 
BUILDING CODES, AND DIVISION 16 OF SPECIFICATIONS.

3. TAG ALL CONTROL WIRING AT EACH END OF THE CABLE OR WIRE PER TAGS SHOWN IN 
ATTACHED DRAWINGS.

ELECTRICAL CONTRACTOR FOR TRANE:

4. AVOID OVER TIGHTENING CABLE TIES AND OTHER FORMS OF CABLE WRAPS.  THIS CAN 
DAMAGE THE WIRES INSIDE THE CABLES.

5. DO NOT CABLE TIE TO INSULATED WATER, STEAM OR OTHER LINES.

6. IN OPEN PLENUMS, AVOID RUNNING WIRE NEAR LIGHTING BALLASTS, ESPECIALLY THOSE 
USING 277 VAC.

7. ALL PANELS AND FIELD DEVICES LISTED IN THIS DOCUMENT ARE TO BE INSTALLED BY                
CONTROLS ELECTRICAL SUBCONTRACTOR UNLESS OTHERWISE NOTED ON DRAWINGS.

8. MOUNT ALL ROOM SENSORS AND SWITCHES AS SHOWN ON THE CONSTRUCTION DOCUMENTS, 
UNLESS OTHERWISE DIRECTED IN WRITING BY THE OWNER AND/OR ENGINEER.

9. FLEXIBLE CONDUIT IS NOT TO EXCEED 24” IN LENGTH.

10. CONTROL PANELS ARE NOT TO BE USED AS JUNCTION BOXES OR RACEWAYS. WIRING THAT 
DOES NOT TERMINATE IN A CONTROL PANEL IS NOT TO BE RUN WITHIN THE PANEL.

11. BINARY INPUT LIMITS: 1000 FT (300 M).

12. 0~10 VDC ANALOG INPUT LIMITS: 300 FT (100 M).

13. 0~20 MA ANALOG INPUT LIMITS: 1000 FT (300 M).

14. VARIABLE RESISTANCE ANALOG INPUT LIMITS: 300 FT (100 M).

15. ANALOG OUTPUT LIMITS: 1000 FT (300 M).

16. BINARY OUTPUT LIMITS: 1000 FT (300 M).

17. WIRING POWER FROM THE AC OUT TERMINALS TO POWER ANALOG INPUT DEVICES WILL 
CAUSE IMMEDIATE CONTROLLER FAILURE IF INPUT DEVICE USES HALF-WAVE RECTIFICATION. 
WHEN UNSURE, USE A SEPARATE POWER SUPPLY FOR DEVICE.

18. GENERAL COMMUNICATION GUIDE:  DO NOT RUN COMMUNICATION LINK WIRING IN THE SAME 
CONDUIT OR WIRE BUNDLE WITH AC-POWER WIRES (INCLUDING CONDUCTORS RUNNING FROM 
TRIAC-TYPE OUTPUTS). KEEP POLARITY CONSISTENT THROUGHOUT THE SITE. MAKE SURE 
THAT THE 24 VAC POWER SUPPLIES ARE CONSISTENT IN HOW THEY ARE GROUNDED. AVOID 
SHARING 24 VAC BETWEEN CONTROLLERS. USE ONLY ONE TYPE OF COMMUNICATION CABLE; 
DO NOT MIX CABLE.  IF AN EXISTING JOB USED ALTERNATE CABLE, CONTINUE USING THE SAME 
CABLE AFTER APPROVAL FROM THE PROJECT MANAGER.

19. BACNET MS/TP COMMUNICATION  CABLE MUST BE SHIELDED TWISTED PAIR, 18 AWG MINIMUM, 
STRANDED, TINNED COPPER CONDUCTORS.  SHIELD MUST BE CONTINUOUS THROUGHOUT, 
ISOLATED FROM OTHER CONDUCTORS OR GROUND, AND GROUNDED AT THE SYSTEM 
CONTROLLER ONLY. MAXIMUM CAPACITANCE BETWEEN CONDUCTORS IS 24 PICOFARADS PER 
FOOT. MAXIMUM DISTANCE IS 4000 FT (1372 M). MAXIMUM OF 60 TRANE DEVICES PER LINK BUT 
LESS WHEN COMBINED WITH NON-TRANE DEVICES. EXPANSION MODULE LINK LIMIT IS 656 FT 
(200 M). A TRACER BACNET TERMINATOR IS REQUIRED AT EACH END OF THE COMMUNICATION 
LINK. TOPOLOGY MUST BE DAISY CHAINED.

20. LONTALK (COMM 5) COMMUNICATION  CABLE MUST BE LEVEL 4 UNSHIELDED, 22 AWG WITH 
MAXIMUM CAPACITANCE BETWEEN CONDUCTORS OF 17 PICOFARADS PER FOOT. MAXIMUM 
DISTANCE IS 4500 FT (1400 M). MAXIMUM DEVICES IS 60 DEVICES WITHOUT REPEATER AND 120 
WITH REPEATER. ONE REPEATER PER LINK CAN BE USED FOR AN ADDITIONAL 4500 FT (1400 M), 
60 DEVICES. EX2 LINK LIMIT IS 1000 FT (300 M). CCP III LINK LIMIT IS 3500 FT (1090 M). 105 OHMS, 
1%, ¼ WATT TERMINATION RESISTORS ARE REQUIRED AT EACH END FOR LEVEL 4 WIRE AND 82 
OHMS, 1%, ¼ WATT AT EACH END FOR 18 AWG SHIELDED (PURPLE) WIRE. TOPOLOGY MUST BE 
DAISY CHAINED

21. COMM 3 AND COMM 4 COMMUNICATION  CABLE MUST BE SHIELDED TWISTED PAIR, 18 AWG 
MINIMUM, STRANDED, TINNED COPPER CONDUCTORS.  SHIELD MUST BE CONTINUOUS              
THROUGHOUT, ISOLATED FROM OTHER CONDUCTORS OR GROUND, AND GROUNDED AT BCU 
ONLY.  MAXIMUM CAPACITANCE BETWEEN CONDUCTORS IS 24 PICOFARADS PER FOOT. 
MAXIMUM DISTANCE IS 5000 FT (1715 M). UNDER CERTAIN CONDITIONS, TERMINATION 
RESISTORS ARE REQUIRED ON A COMM 3 COMMUNICATION LINK.

22. ETHERNET LAN COMMUNICATION  CABLE MAXIMUM DISTANCE IS 295 FT (90 M) PLUS 33 FT (10 M) 
FOR PATCH CABLES.

1. DAMPERS ARE TO BE INSTALLED BY SHEET METAL CONTRACTOR UNLESS OTHERWISE NOTED.

MECHANICAL CONTRACTOR:

2. CONTROL VALVES AND ACCESSORIES INSTALLED 
DIRECTLY INTO PIPING (SENSOR WELLS, THREADOLETS, 
ETC.) ARE TO BE INSTALLED BY MECHANICAL 
CONTRACTOR.

3. FLOW DIAGRAMS SHALL NOT BE A GUIDE FOR PIPE AND 
VALVE INSTALLATION. REFER TO THE VALVE 
MANUFACTURER’S INSTALLATION INSTRUCTIONS FOR 
INSTALLATION GUIDANCE.

23. TRANE WCI WIRELESS COMMUNICATION

SIGNAL RANGE TYPICALLY HAS A RADIUS OF 200 FT (60 M) - POTENTIALLY MORE FOR 
LINE-OF-SIGHT INSTALLATIONS, AND LESS FOR OBSTRUCTED INSTALLATIONS.

EACH NETWORK SHALL HAVE 1 WCI NETWORK COORDINATOR AND UP TO 30 WCI NETWORK 
MEMBERS.

THE TRACER SC SUPPORTS UP TO 8 NETWORK COORDINATORS AND UP TO 120 WCI NETWORK 
MEMBERS.

MAXIMUM IMC WIRING LENGTH BETWEEN A WCI AND A CONTROLLER IS 656 FT (200 M).
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UC210

120 VAC

VAV - X

TX

SINGLE DUCT VAV
TYPICAL FOR 23

WIRE:
BACNET MS/TP: TYR2008E15U1000

UC210

120 VAC

VAV - X

TX

SINGLE DUCT VAV
TYPICAL FOR 13

FIRST FLOOR

SECOND FLOOR

ROOF

RTU - 1

AHU - 1
UC600 - 2
XM30 - 1
XM30 - 2
XM32 - 1

AHU - 2
UC600 - 3
XM30 - 3
XM30 - 4
XM32 - 2

HW SYSTEM

120 VAC

UC600 - 1
MAU - 1

120 VAC

UC400 - 1

MAU - 2

120 VAC

UC400 - 2
MAU - 3

120 VAC

UC400 - 3
MAU - 4

120 VAC

UC400 - 4

RTU - 2 RTU - 3

ERU - 3

120 VAC

UC400 - 6

EF - 9, EF - 10, EF - 11 & 
CONV'S
MDF 119

120 VAC

UC400 - 7
EMERGENCY VENTILATION 

SYSTEM

120 VAC

UC400 - 8

XM30 - 5 ERU - 1

120 VAC

UC400 - 5

JENE PANEL
(MECH 217)

N
E

T
W

O
R

K

CAT5E

120VAC

MS/TP MS/TP

MS/TPMS/TPMS/TP

MS/TP

XM30 - 6
PAINT BOOTH MAU & EF



TAG QTY VENDOR PART NO DESCRIPTION

TE - 1, TE - 2 2 TRANE 41901132 TEM P SENS, DUCT/IM M , THERM  4 IN

WEL - 1, WEL - 2 2 TRANE 4190-1108 WELL, 4IN X 1/2IN FPT X 3/4IN M PT, SS

TEH - 1 1 BAPI BA/10K-2-H300-O-BB OUTSIDE AIR TEM P & RH 3%

CS - 1, CS - 2 2 KELE RIBXGTFL CUR SW, 0.75A, SPLIT, NO, LED

R - 1, R - 2 4 KELE RIBU1C RLY SPDT,  LED, 10-30 VAC/DC/120 VAC

BILL OF M ATERIALS

HW SYSTEM FLOW DIAGRAM

1
2

3
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B - 1 B - 2 B - 3

P - 5 P - 6 P - 7

D
317

9

R - 1

R

D
296

9

R - 2
R

BOILER SYSTEM
ENABLE

BOILER SYSTEM
ALARM

P - 3

T
P - 1

P - 2

VFD - 2VFD - 1

D
319

9

R - 1

RP - 1 VFD
ENABLE

303
9

CS - 1
P - 1 VFD
STATUS

314
D9

SPD - 1
P - 1 VFD

SPEED

D
318

9

R - 2

R

302
9

CS - 2

312
D 9

SPD - 2

P - 2 VFD
ENABLE

P - 2 VFD
STATUS

P - 2 VFD
SPEED

HWS

HWR

299
9

DPT - 1
L

H

HW SYSTEM
DIFF PRESS

298
D 9

TE - 1

HW SUPPLY
TEMP

297
D9

TE - 2
HW RETURN

TEMP

OAT

TYPICAL FOR 1
(HW SYSTEM)

DHW
TANK 1

305
9

307
9

TEH - 1

F
HUMIDITY

TEMPERATURE

C

NC
NO

301
D9

FAULT-1
P - 1 VFD

FAULT 300
D 9

FAULT-2
P - 2 VFD
FAULT

T

T

LON LON

50

28

5B5A

17B
3/2

RCP - 1

1

143 15652A1

Term # Point Name

1 Outdoor temperature sensor

3/2 Common supply temperature sensor

5A DHW tank temperature sensor

5B DHW return temperature sensor

17B Return temperature sensor

21 DHW circulation pump

28 DHW recirculation pump

50 Central fault message (Alarm)

52A1 Motor for 3-way valve (Signal)

143 External hook-ups (Enable Signal)

156 Internal power supply for mixing valve (Power)

21

T
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Sequence of Operation: 
 
Primary/Secondary Boiler Plant:  System will be enabled between October and May anytime the 
outside air temperature is below 60°F (adj.) for more than 30 minutes and a zone is calling for 
heat.  The Trane system will enable the boiler controller and the boilers will control HW supply 
temperature setpoint via the manufacturer controls.  Boiler controller will stage boilers and 
associated pumps to maintain supply water temperature setpoint.  If boiler is in alarm an alarm 
will be initiated and the boiler will be removed from the rotation cycle via the boiler controller.  
Boilers will be rotated weekly to equalize runtime. 
 
Secondary Pumps (P – 1 & P – 2):  Pumps will be enabled upon a call for heat during occupied 
time.  Pumps will operate in a lead/lag configuration.  If P – 1 (lead) is called to run and status is 
not confirmed an alarm will be initiated and P – 2 (lag) will be become the lead.  P – 1 will 
modulate to maintain HW system differential pressure setpoint.  Pumps will be rotated weekly to 
equalize runtime. 
 
DHW System:  The boiler plant will be enabled and will stage to provide 180°F (adj.) water to 
DHW tank whenever there is a call for DHW.  Boiler controller will modulate 3-way mixing 
valve to ensure secondary HW supply temperature does not exceed setpoint.  When aquastat is 
satisfied normal operation of HW system will resume. 
 
DHW Recirc Pump:  Recirc pump will be enabled by boiler controller whenever return water 
temperature falls below setpoint. 
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TAG QTY VENDOR PART NO DESCRIPTION

ENC - 1 1 TRANE X13651559010 ENC, TRACER UC M EDIUM , 120 VAC OUTLET

UC600 - 1 1 TRANE BM UC600AAA0100011UC600 CONTROLLER, FRAM E M OUNT

BILL OF M ATERIALS

UC600 - 1

LOCATION:

SYSTEM 
CONTROLLED:
HW SYSTEM

IMC IMC

P1

MBUS

TX

RX

SERVICE

TRANEUC600

ADDRESS

BO1 BO2 BO3 BO4

UI1 UI2 UI3 UI4 UI5 UI6 UI7 UI8

24
VAC

24
VAC

24
VAC

MBUS VDC LINK IMC

24
VDC

AO3
UI11

AO2
UI10

AO1
UI9

AO6
UI14

AO5
UI13

AO4
UI12

BO3BO2BO1 BO4

IMC

LINK

ACT

x100 x10 x1

SERVICE TOOL

UI8

P
I1

UI7

UI6

UI5

UI4

UI3

UI2

UI1

AO4/UI12

AO3/UI11

AO2/UI10

AO1/UI9

BO4

BO3

BO2

BO1

E
T

H
E

R
N

E
T

N
E

T
W

O
R

K

AO6/UI14

AO5/UI13

ADDRESS

24

+

+

-

-

-

+

LI
N

K

24

V
D

C
IM

C
LI

N
K

V
A

C

+24

V
D

C

+24

24

24

V
A

C
X

F
R

M

-

+

M
B

U
S

WHT

BLK
SHLD

296
D

R - 2 BOILER SYSTEM ALARM

WHT

BLK
SHLD

297
D

TE - 2 HW RETURN TEMP

WHT

BLK
SHLD

298
D

TE - 1 HW SUPPLY TEMP

WHT

BLK
SHLD RED

299
E

DPT - 1 HW SYSTEM DIFFERENTIAL PRESSURE (0-10VDC)

WHT

BLK
SHLD

300
D

FAULT-2 P - 2 VFD FAULT

WHT

BLK
SHLD

301
D

FAULT-1 P - 1 VFD FAULT

WHT

BLK
SHLD

302CS - 2 P - 2 VFD STATUS

WHT

BLK
SHLD

303CS - 1 P - 1 VFD STATUS

FIELD
A

BACNET MS/TP WHT

BLK

FIELD
A

BACNET MS/TP WHT

BLKSHLD

TX - 1

24VAC120 VAC

NOT USED

WHT

BLK
SHLD

305
F

TEH - 1 OUTSIDE AIR TEMPERATURE

WHT

BLK
SHLD

307
F

TEH - 1 OUTSIDE AIR HUMIDITY

WHT

BLK
SHLD

312
D

SPD - 2 P - 2 VFD SPEED (0-10VDC)

WHT

BLK
SHLD

314
D

SPD - 1 P - 1 VFD SPEED (0-10VDC)

WHT

BLK
SHLD

317
D

R - 1 BOILER SYSTEM ENABLE

WHT

BLK
SHLD

318
D

R - 2 P - 2 VFD ENABLE

WHT

BLK
SHLD

319
D

R - 1 P - 1 VFD ENABLE

ENC - 1

TYPICAL FOR 1
(HW SYSTEM)

1 DEVICE MUST BE GROUNDED WITH FACTORY PROVIDED GROUND WIRE AS DETAILED IN THE 
DEVICE INSTALLATION LITERATURE.



TAG QTY VENDOR PART NO DESCRIPTION

TE - 1, TE - 2 2 TRANE 41901132 TEM P SENS, DUCT/IM M , THERM  4 IN

WEL - 1, WEL - 2 2 TRANE 4190-1108 WELL, 4IN X 1/2IN FPT X 3/4IN M PT, SS

V1 1 BELIM O - REFER TO VALVE SCHEDULE

CS - 4 1 KELE RIBXGTFL CUR SW, 0.75A, SPLIT, NO, LED

R - 4 1 KELE RIBU1C RLY SPDT,  LED, 10-30 VAC/DC/120 VAC

TE - 3 1 KELE ST-R24S-C SLAB TEM P
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1 SPACE TEMP SENSOR LOCATED ON MAU - 4 FLOW DIAGRAM.

Sequence of Operation: 
 
Radiant Floor System:  Radiant floor pump (P – 4) will be enabled during Occupied Mode 
whenever the outside air temperature is below 65°F (adj.).  Trane will monitor floor slab 
temperature.  The 3-way valve will modulate to maintain space temperature setpoint of 60°F 
(adj.).  Supply water temperature to manifold not to exceed 135°F (adj.), 3-way valve will 
modulate to ensure supply water temperature does not exceed 135°F. 
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Sequence of Operation: 
 
Building Automation System Interface:  The Building Automation System (BAS) will send the 
controller Occupied Bypass, Morning Warm-up / Pre-Cool, Occupied / Unoccupied and Heat / 
Cool modes. If a BAS is not present, or communication is lost with the BAS the controller will 
operate using default modes and setpoints. 
 
Occupied Mode:  During occupied periods, the supply fan will run continuously and the outside 
air damper will open to maintain minimum ventilation requirements. The unit controller will 
control the supply fan speed to maintain the current duct static pressure setpoint (adj.).The DX 
cooling will stage and gas heat will modulate to maintain the current discharge air temperature 
setpoint.  If economizing is enabled the outside air damper will modulate to maintain the current 
discharge air temperature setpoint.  
 
Unoccupied Mode:  When the space temperature is below the unoccupied heating setpoint of 
60°F (adj.) the supply fan will modulate as necessary to maintain duct static pressure setpoint 
(adj.), the outside air damper will remain closed and the gas heat will be enabled.  When the 
space temperature rises above the unoccupied heating setpoint of 60°F (adj.) plus the unoccupied 
differential of 4°F (adj.) the supply fan will stop and the gas heat will be disabled. 
 
When the space temperature is above the unoccupied cooling setpoint of 85°F (adj.) the supply 
fan will modulate as necessary to maintain duct static pressure setpoint (adj.), the outside air 
damper will open if economizing is enabled and remain closed if economizing is disabled and 
the DX cooling will be enabled. When the space temperature falls below the unoccupied cooling 
setpoint of 85°F (adj.) minus the unoccupied differential of 4°F (adj.) the supply fan will stop, 
the DX cooling will be disabled and the outside air damper will close. 
 
Optimal Start:  The BAS will monitor the scheduled occupied time, occupied space setpoints and 
space temperature to calculate when the optimal start occurs. 
 
Morning Warm-Up Mode:  During optimal start, if the average space temperature is below the 
occupied heating setpoint a morning warm-up mode will be activated. When morning warm-up 
is initiated the unit will enable the heating and supply fan. The outside air damper will remain 
closed. When the average space temperature reaches the occupied heating setpoint (adj.), the unit 
will transition to the occupied mode. 
 
Pre-Cool Mode:  During optimal start, if the average space temperature is above the occupied 
cooling setpoint, pre-cool mode will be activated. When pre-cool is initiated the unit will enable 
the fan and cooling or economizer. The outside air damper will remain closed, unless 
economizing. When the average space temperature reaches occupied cooling setpoint (adj.), the 
unit will transition to the occupied mode. 
 
Occupied Bypass:  The BAS will monitor the status of the “on” and “cancel” buttons of the 
space temperature sensors. When an occupied bypass request is received from a space sensor, the 
unit will transition from its current occupancy mode to occupied bypass mode and the unit will 
maintain the space temperature to the occupied setpoints (adj.). 

Economizer:  The supply air sensor will measure the dry bulb temperature of the air leaving the 
evaporator coil while economizing. When economizing is enabled and the unit is operating in the 
cooling mode, the economizer damper will be modulated between its minimum position and 
100% to maintain the discharge air temperature setpoint. The economizer damper will modulate 
toward minimum position in the event the mixed air temperature falls below the low limit 
temperature setting. Compressors will be delayed from operating until the economizer has 
opened to 100%. 
 

Comparative Enthalpy:  Outside air (OA) enthalpy will be compared with Return air 
(RA) enthalpy point. The economizer will enable when OA enthalpy is less than RA 
enthalpy - 3.0 BTU/LB. The economizer will disable when OA enthalpy is greater than 
RA enthalpy. 

 
Supply Fan:  The supply fan will be enabled while in the occupied mode and cycled on during 
the unoccupied mode. A differential pressure switch will monitor the differential pressure across 
the fan. If the switch does not open within 40 seconds after a request for fan operation a fan 
failure alarm will be annunciated at the BAS, the unit will stop, requiring a manual reset. 
 
Supply Duct Static Pressure Control:  The unit controller will modulate the supply fan output as 
required to maintain the duct static pressure setpoint. If the duct static pressure falls below the 
supply air static setpoint + deadband, the unit controller will increase the output to the supply fan 
to maintain setpoint. If the duct static pressure rises above the supply air static setpoint + 
deadband, the unit controller will decrease the output to the supply fan to maintain setpoint. 
 
Building Pressure Control:  The barometric relief dampers will open with increased building 
pressure. As the building pressure increases, the pressure in the unit return section also increases, 
opening the dampers and relieving air. 
 
Filter Status:  A differential pressure switch will monitor the differential pressure across the filter 
when the fan is running. If the switch closes for 2 minutes after a request for fan operation a dirty 
filter alarm will be annunciated at the BAS. 
 



TAG QTY VENDOR PART NO DESCRIPTION

BILL OF M ATERIALS

RTU - 1 WIRING DETAIL

1
2

3

A223621

13A223621.AXD

D TAYLOR D MACLAUCHLAN

RECORD DOCUMENT 11/12/2014 MSH

SALESPERSON:

FILE 
NAME:

NUM. REVISION DATE: BY:

DESIGNED BY: CHECKED BY:

DOT - 66 INDUSTRIAL DRIVE

66 INDUSTRIAL DRIVE

AUGUSTA, ME 04330

PROJECT:

207-828-1777

WESTBROOK, ME 04092

860 SPRING STREET, UNIT 1

PORTLAND ME

DWG:

4

5
PROJECT ID:CID: PID:

CID00029357 PID00031284

RTU - 1

RELIATEL REFRIGERATION MODULE

J6

J1

J2 J4

1 2 3 4 5 6 7 8 9 10111214 R
Y
1

W
1 G

W
2

Y
2

X
2 T

C
O
M

J7

J3 J5

RTRM

LOCATION:

RTU - 1

SYSTEM 
CONTROLLED:

ZONE SENSOR

ZONE SENSOR TYPE:

6

5

4

3

2

1

TEST
2

TEST
1

LTB1

EMERGENCY
STOP

COMP 2
LOCKOUT

COMP 1
LOCKOUT

1

2

2

TO DISABLE COMPRESSORS, REMOVE JUMPERS 
AND INSTALL FIELD SUPPLIED DEVICE.

1

2

TO SHUT DOWN THE UNIT FOR EMERGENCY STOP, 
REMOVE JUMPER AND INSTALL FIELD SUPPLIED DEVICE.

COM

CO2 (+)

14

13

12

11

10

9

8

7

LTB4

PRESSURIZE

PURGE

EXHAUST

24VAC

CO2 (-)
CO2 (0-10 VDC)

HUMIDISTAT

MIN. POS. POT.

5

4

3

2

1

LTB3

HEAT MODE 
OUTPUT TO VAV

J1

J2

TO OPTIONS MODULE & 
ECONOMIZER MODULE

ZONE TEMP

COMMON

COOL SETPOINT

MODE INPUT

HEAT SETPOINT

COMMON

DIRTY FILTER / 
FAN FAILURE

HEAT / HEAT FAIL

COOL / COOL FAIL

SYSTEM / TEST

COMM INPUT FOR
PROG. ZSM

24 VAC 14

12

11

10

9

8

7

6

5

4

3

2

RTRM
J6 

1

COMMON

139
D

TE - 1 RETURN AIR TEMP (THERM)WHT

BLK

TAPE SHLD 

FIELD
A

BACNET MS/TP

FIELD
A

BACNET MS/TP

BLK

WHT

BLK

WHT
SHLD

ADDRESS

x100 x10 x1

TERMINATOR
COMM

ADDRESS

BCI-R

IMC BACnet



TAG QTY VENDOR PART NO DESCRIPTION

TE - 1 1 KELE ST-D24-XH TEM P SENS, DUCT/IM M , THERM , 9 IN, HB

BILL OF M ATERIALS

RTU - 2 FLOW DIAGRAM

1
2

3

A223621

14A223621.AXD

D TAYLOR D MACLAUCHLAN

RECORD DOCUMENT 11/12/2014 MSH

SALESPERSON:

FILE 
NAME:

NUM. REVISION DATE: BY:

DESIGNED BY: CHECKED BY:

DOT - 66 INDUSTRIAL DRIVE

66 INDUSTRIAL DRIVE

AUGUSTA, ME 04330

PROJECT:

207-828-1777

WESTBROOK, ME 04092

860 SPRING STREET, UNIT 1

PORTLAND ME

DWG:

4

5
PROJECT ID:CID: PID:

CID00029357 PID00031284

RA SA

497
D16

TE - 1
RETURN

AIR TEMP

TYPICAL FOR 1
(RTU - 2)

SDET

1

SDET

1

1 WIRE SMOKE DETECTORS IN SERIES AT RTU EMER STOP. SENSORS BY OTHERS.

2 UNIT SERVES VAV BOXES (SECOND FLOOR AREA D).



RTU - 2 SEQUENCE OF OPERATION

1
2

3

A223621

15A223621.AXD

D TAYLOR D MACLAUCHLAN

RECORD DOCUMENT 11/12/2014 MSH

SALESPERSON:

FILE 
NAME:

NUM. REVISION DATE: BY:

DESIGNED BY: CHECKED BY:

DOT - 66 INDUSTRIAL DRIVE

66 INDUSTRIAL DRIVE

AUGUSTA, ME 04330

PROJECT:

207-828-1777

WESTBROOK, ME 04092

860 SPRING STREET, UNIT 1

PORTLAND ME

DWG:

4

5
PROJECT ID:CID: PID:

CID00029357 PID00031284

Sequence of Operation: 
 
Building Automation System Interface:  The Building Automation System (BAS) will send the 
controller Occupied Bypass, Morning Warm-up / Pre-Cool, Occupied / Unoccupied and Heat / 
Cool modes. If a BAS is not present, or communication is lost with the BAS the controller will 
operate using default modes and setpoints. 
 
Occupied Mode:  During occupied periods, the supply fan will run continuously and the outside 
air damper will open to maintain minimum ventilation requirements. The unit controller will 
control the supply fan speed to maintain the current duct static pressure setpoint (adj.).The DX 
cooling will stage and gas heat will modulate to maintain the current discharge air temperature 
setpoint.  If economizing is enabled the outside air damper will modulate to maintain the current 
discharge air temperature setpoint.  
 
Unoccupied Mode:  When the space temperature is below the unoccupied heating setpoint of 
60°F (adj.) the supply fan will modulate as necessary to maintain duct static pressure setpoint 
(adj.), the outside air damper will remain closed and the gas heat will be enabled.  When the 
space temperature rises above the unoccupied heating setpoint of 60°F (adj.) plus the unoccupied 
differential of 4°F (adj.) the supply fan will stop and the gas heat will be disabled. 
 
When the space temperature is above the unoccupied cooling setpoint of 85°F (adj.) the supply 
fan will modulate as necessary to maintain duct static pressure setpoint (adj.), the outside air 
damper will open if economizing is enabled and remain closed if economizing is disabled and 
the DX cooling will be enabled. When the space temperature falls below the unoccupied cooling 
setpoint of 85°F (adj.) minus the unoccupied differential of 4°F (adj.) the supply fan will stop, 
the DX cooling will be disabled and the outside air damper will close. 
 
Optimal Start:  The BAS will monitor the scheduled occupied time, occupied space setpoints and 
space temperature to calculate when the optimal start occurs. 
 
Morning Warm-Up Mode:  During optimal start, if the average space temperature is below the 
occupied heating setpoint a morning warm-up mode will be activated. When morning warm-up 
is initiated the unit will enable the heating and supply fan. The outside air damper will remain 
closed. When the average space temperature reaches the occupied heating setpoint (adj.), the unit 
will transition to the occupied mode. 
 
Pre-Cool Mode:  During optimal start, if the average space temperature is above the occupied 
cooling setpoint, pre-cool mode will be activated. When pre-cool is initiated the unit will enable 
the fan and cooling or economizer. The outside air damper will remain closed, unless 
economizing. When the average space temperature reaches occupied cooling setpoint (adj.), the 
unit will transition to the occupied mode. 
 
Occupied Bypass:  The BAS will monitor the status of the “on” and “cancel” buttons of the 
space temperature sensors. When an occupied bypass request is received from a space sensor, the 
unit will transition from its current occupancy mode to occupied bypass mode and the unit will 
maintain the space temperature to the occupied setpoints (adj.). 

Economizer:  The supply air sensor will measure the dry bulb temperature of the air leaving the 
evaporator coil while economizing. When economizing is enabled and the unit is operating in the 
cooling mode, the economizer damper will be modulated between its minimum position and 
100% to maintain the discharge air temperature setpoint. The economizer damper will modulate 
toward minimum position in the event the mixed air temperature falls below the low limit 
temperature setting. Compressors will be delayed from operating until the economizer has 
opened to 100%. 
 

Comparative Enthalpy:  Outside air (OA) enthalpy will be compared with Return air 
(RA) enthalpy point. The economizer will enable when OA enthalpy is less than RA 
enthalpy - 3.0 BTU/LB. The economizer will disable when OA enthalpy is greater than 
RA enthalpy. 

 
Supply Fan:  The supply fan will be enabled while in the occupied mode and cycled on during 
the unoccupied mode. A differential pressure switch will monitor the differential pressure across 
the fan. If the switch does not open within 40 seconds after a request for fan operation a fan 
failure alarm will be annunciated at the BAS, the unit will stop, requiring a manual reset. 
 
Supply Duct Static Pressure Control:  The unit controller will modulate the supply fan output as 
required to maintain the duct static pressure setpoint. If the duct static pressure falls below the 
supply air static setpoint + deadband, the unit controller will increase the output to the supply fan 
to maintain setpoint. If the duct static pressure rises above the supply air static setpoint + 
deadband, the unit controller will decrease the output to the supply fan to maintain setpoint. 
 
Building Pressure Control:  The barometric relief dampers will open with increased building 
pressure. As the building pressure increases, the pressure in the unit return section also increases, 
opening the dampers and relieving air. 
 
Filter Status:  A differential pressure switch will monitor the differential pressure across the filter 
when the fan is running. If the switch closes for 2 minutes after a request for fan operation a dirty 
filter alarm will be annunciated at the BAS. 
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Sequence of Operation: 
 
Building Automation System Interface:  The Building Automation System (BAS) will send the 
controller Occupied Bypass, Morning Warm-up / Pre-Cool, Occupied / Unoccupied and Heat / 
Cool modes. If a BAS is not present, or communication is lost with the BAS the controller will 
operate using default modes and setpoints. 
 
Occupied Mode:  During occupied periods, the supply fan will run continuously and the outside 
air damper will open to maintain minimum ventilation requirements. The unit controller will 
control the supply fan speed to maintain the current duct static pressure setpoint (adj.).The DX 
cooling will stage and gas heat will modulate to maintain the current discharge air temperature 
setpoint.  If economizing is enabled the outside air damper will modulate to maintain the current 
discharge air temperature setpoint.  
 
During Occupied Mode the ERU will energize and provide minimum outside air to the space.  
OA damper closed at unit, RA damper 100% open, power vent is off and the ERU fan speed is at 
20%. 
 
Unoccupied Mode:  When the space temperature is below the unoccupied heating setpoint of 
60°F (adj.) the supply fan will modulate as necessary to maintain duct static pressure setpoint 
(adj.), the outside air damper will remain closed and the gas heat will be enabled.  When the 
space temperature rises above the unoccupied heating setpoint of 60°F (adj.) plus the unoccupied 
differential of 4°F (adj.) the supply fan will stop and the gas heat will be disabled.  ERU will be 
disabled in Unoccupied Mode. 
 
When the space temperature is above the unoccupied cooling setpoint of 85°F (adj.) the supply 
fan will modulate as necessary to maintain duct static pressure setpoint (adj.), the outside air 
damper will open if economizing is enabled and remain closed if economizing is disabled and 
the DX cooling will be enabled. When the space temperature falls below the unoccupied cooling 
setpoint of 85°F (adj.) minus the unoccupied differential of 4°F (adj.) the supply fan will stop, 
the DX cooling will be disabled and the outside air damper will close. 
 
Optimal Start:  The BAS will monitor the scheduled occupied time, occupied space setpoints and 
space temperature to calculate when the optimal start occurs. 
 
Morning Warm-Up Mode:  During optimal start, if the average space temperature is below the 
occupied heating setpoint a morning warm-up mode will be activated. When morning warm-up 
is initiated the unit will enable the heating and supply fan. The outside air damper will remain 
closed. When the average space temperature reaches the occupied heating setpoint (adj.), the unit 
will transition to the occupied mode. 
 
Pre-Cool Mode:  During optimal start, if the average space temperature is above the occupied 
cooling setpoint, pre-cool mode will be activated. When pre-cool is initiated the unit will enable 
the fan and cooling or economizer. The outside air damper will remain closed, unless 
economizing. When the average space temperature reaches occupied cooling setpoint (adj.), the 
unit will transition to the occupied mode. 

 
Occupied Bypass:  The BAS will monitor the status of the “on” and “cancel” buttons of the 
space temperature sensors. When an occupied bypass request is received from a space sensor, the 
unit will transition from its current occupancy mode to occupied bypass mode and the unit will 
maintain the space temperature to the occupied setpoints (adj.). 
 
Economizer:  The supply air sensor will measure the dry bulb temperature of the air leaving the 
evaporator coil while economizing. When economizing is enabled and the unit is operating in the 
cooling mode, the ERU supply fan will be disabled, the ERU exhaust fan will be enabled and the 
OA and RA dampers will modulate to increase OA through RTU - 3.  Compressors will be 
delayed from operating until the economizer has opened to 100%. 
 

Comparative Enthalpy:  Outside air (OA) enthalpy will be compared with Return air 
(RA) enthalpy point. The economizer will enable when OA enthalpy is less than RA 
enthalpy - 3.0 BTU/LB. The economizer will disable when OA enthalpy is greater than 
RA enthalpy. 

 
CO2 Ventilation:  As CO2 levels rise in the referenced spaces the supply and exhaust fan speeds 
at the ERU modulate from 20% to 100% to maintain CO2 at setpoint. 
 
Supply Fan:  The supply fan will be enabled while in the occupied mode and cycled on during 
the unoccupied mode. A differential pressure switch will monitor the differential pressure across 
the fan. If the switch does not open within 40 seconds after a request for fan operation a fan 
failure alarm will be annunciated at the BAS, the unit will stop, requiring a manual reset. 
 
Supply Duct Static Pressure Control:  The unit controller will modulate the supply fan output as 
required to maintain the duct static pressure setpoint. If the duct static pressure falls below the 
supply air static setpoint + deadband, the unit controller will increase the output to the supply fan 
to maintain setpoint. If the duct static pressure rises above the supply air static setpoint + 
deadband, the unit controller will decrease the output to the supply fan to maintain setpoint. 
 
Filter Status:  A differential pressure switch will monitor the differential pressure across the filter 
when the fan is running. If the switch closes for 2 minutes after a request for fan operation a dirty 
filter alarm will be annunciated at the BAS. 
 



TAG QTY VENDOR PART NO DESCRIPTION

BILL OF M ATERIALSTYPICAL FOR 1
(RTU - 3)

RTU - 3

RELIATEL REFRIGERATION MODULE

J6

J1

J2 J4

1 2 3 4 5 6 7 8 9 10111214 R
Y
1

W
1 G

W
2

Y
2

X
2 T

C
O
M

J7

J3 J5

RTRM

LOCATION:

RTU - 3

SYSTEM 
CONTROLLED:

ZONE SENSOR

ZONE SENSOR TYPE:

6

5

4

3

2

1

TEST
2

TEST
1

LTB1

EMERGENCY
STOP

COMP 2
LOCKOUT

COMP 1
LOCKOUT

1

2

2

TO DISABLE COMPRESSORS, REMOVE JUMPERS 
AND INSTALL FIELD SUPPLIED DEVICE.

1

2

TO SHUT DOWN THE UNIT FOR EMERGENCY STOP, 
REMOVE JUMPER AND INSTALL FIELD SUPPLIED DEVICE.

COM

CO2 (+)

14

13

12

11

10

9

8

7

LTB4

PRESSURIZE

PURGE

EXHAUST

24VAC

CO2 (-)
CO2 (0-10 VDC)

HUMIDISTAT

MIN. POS. POT.

5

4

3

2

1

LTB3

HEAT MODE 
OUTPUT TO VAV

J1

J2

TO OPTIONS MODULE & 
ECONOMIZER MODULE

ZONE TEMP

COMMON

COOL SETPOINT

MODE INPUT

HEAT SETPOINT

COMMON

DIRTY FILTER / 
FAN FAILURE

HEAT / HEAT FAIL

COOL / COOL FAIL

SYSTEM / TEST

COMM INPUT FOR
PROG. ZSM

24 VAC 14

12

11

10

9

8

7

6

5

4

3

2

RTRM
J6 

1

COMMON

521
D

TE - 1 RETURN AIR TEMP (THERM)WHT

BLK

TAPE SHLD 

FIELD
A

BACNET MS/TP

FIELD
A

BACNET MS/TP

BLK

WHT

BLK

WHT
SHLD

ADDRESS

x100 x10 x1

TERMINATOR
COMM

ADDRESS

BCI-R

IMC BACnet

RTU - 3 WIRING DETAIL

1
2

3
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TAG QTY VENDOR PART NO DESCRIPTION

ENC - 5 1 TRANE X19091354010 ENC, TRACER UC SM ALL, NON-POWERED

UC400 - 5 1 TRANE BM UC400AAA0100011UC400 CONTROLLER, FRAM E M OUNT

TX - 5 1 KELE TR75VA001 XFR 120:24VAC, 75VA, CB

BILL OF M ATERIALSTYPICAL FOR 1
(ERU - 1)

UC400 - 5

LOCATION:

SYSTEM 
CONTROLLED:

ERU - 1

BO4

BO5

BO6

BO7

BO8

BO9

B

A

NC

NO

C

NC

NO

C

NC

NO

C

UC400

ADDRESS

LINK IMC

TX

RX

SERVICE

TRANE

AO1
BI4

24
VAC

AO2
BI5

UI1 UI2 AI4 AI5AI2 AI3AI1

P1 P2

IMCIMC
24

VAC
24

VAC
BI2 BI3BI1

+24
VDC

IMCLINK

NO NC C
BO1

NO NC C
BO2

NO NC C
BO3

RELAYS

A B

BO4 BO5 BO6 BO7 BO8 BO9
TRIACSTRIAC

SUPPLY

BO1 BO2 BO3 BO4 BO5 BO6 BO7 BO8 BO9

AI5

AI4

AI3

AI2

AI1

UI2

UI1

AO2/BI5

AO1/BI4

24

+

+

-

-

-

-

+

LI
N

K

BI3

BI2

BI1

24

24

24

V
D

C
IM

C
LI

N
K

V
A

C
V

A
C

V
A

C
P

I2
P

I1

BO3

BO2

BO1

SERVICE TOOL

ADDRESS

WHT

BLK
SHLD

647
D

SPD - 2 EXHAUST FAN VFD SPEED (0-10VDC)

WHT

BLK
SHLD

649
D

SPD - 1 SUPPLY FAN VFD SPEED (0-10VDC)

FIELD
A

BACNET MS/TP WHT

BLK

FIELD
A

BACNET MS/TP WHT

BLKSHLD

WHT

BLKTAPE SHLD

653
D

ERU - 1 DIRTY FILTER ALARM

TX - 5

24VAC120 VAC

WHT

BLK TAPE SHLD

658
D

R - 2 EXHAUST FAN ENABLE

WHT

BLK

TAPE SHLD

659
D

R - 1 SUPPLY FAN ENABLE

ENC - 5

GRN
1

ERU - 1 UC400 - 5 WIRING DETAIL
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TAG QTY VENDOR PART NO DESCRIPTION

TEH - 1 1 TRANE 4190-7020 3% DUCT RH SENS, TEM P

V1 1 BELIM O - REFER TO VALVE SCHEDULE

CS - 15 1 KELE RIBXGTFL CUR SW, 0.75A, SPLIT, NO, LED

FXP - 1 1 KELE FXP-22 AIRFLOW SENSING ELEM ENT

HDW - 1 1 KELE A-302-K STAT PRESS TIP, 1/4 BARB

HDW - 2 1 KELE A-345-K FLANGE M OUNTING KIT

R - 1, R - 15 2 KELE RIBU1C RLY SPDT,  LED, 10-30 VAC/DC/120 VAC

D - 3, D - 4 2 RUSKIN - REFER TO DAM PER SCHEDULE

DPT - 1 1 SETRA 2601-M S1-N OUTSIDE AIRFLOW SENSOR

BILL OF M ATERIALS

AHU - 1 FLOW DIAGRAM

1
2

3
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21A223621.AXD

D TAYLOR D MACLAUCHLAN

RECORD DOCUMENT 11/12/2014 MSH

SALESPERSON:

FILE 
NAME:

NUM. REVISION DATE: BY:

DESIGNED BY: CHECKED BY:

DOT - 66 INDUSTRIAL DRIVE

66 INDUSTRIAL DRIVE

AUGUSTA, ME 04330

PROJECT:

207-828-1777

WESTBROOK, ME 04092

860 SPRING STREET, UNIT 1

PORTLAND ME

DWG:

4

5
PROJECT ID:CID: PID:

CID00029357 PID00031284

1 HARDWIRE INTERLOCK N.C. CONTACTS OF LOW LIMIT THERMOSTAT TO VFD.  WIRE INTERLOCK TO 
SHUT DOWN UNIT INDEPENDENT OF H-O-A POSITION.

CU - 1

RA

SA

D - 2

D - 1

FACT
D 23

DTS1

C

DX

FACT
D 23

DPS1

H L

C

H

FACT
D23

ATS1

D
FACT

23

DA1-BK FACT
D 23

DPS2

H L

174
D 23

V1

RA/OA DAMPER
MOD

NO

NC

1FACT
D

LLT1

MIXED AIR
TEMP

DIRTY FILTER
SWITCH

HW VALVE
MOD

H
W

S

H
W

R

SUPPLY FAN
STATUS DISCHARGE

AIR TEMP
FREEZESTAT

HDW - 1

HDW - 2

163
D 23

2U3

H L

DISCHARGE DUCT
STATIC PRESSURE

TYPICAL FOR 1
(AHU - 1)

5FPSW1

VFD - 1

D
187

23

R - 1

R

178
D 23

SPD - 1

SUPPLY FAN
VFD ENABLE

SUPPLY FAN
VFD SPEEDD

193
24

2K28
R

DX COOLING
STAGE 1

EA

EF - 15

D - 3

DA - 2

NC

VFD - 15

D
186

23

R - 15

R

176
D23

SPD - 15

EF - 15 VFD
ENABLE

EF - 15 VFD
SPEED

165
23

CS - 15
EF - 15 VFD

STATUS

191
D23

POWER

24VAC

24V

ES

170
23

171
23

TEH - 1

F
HUMIDITY

TEMPERATURE

FO
FC

C

GRV - 1

OA

D - 4

191
D 23

POWER

24VAC

C

R - 1

VFD ENABLE
(BI)

VFD SPEED
(AI)

EMER STOP

LLT1

C

NO

NC

(R1)

+ -

24
V

A
C

1

2(+)

(COMMON)

D

VFD SPEED

VFD ENABLE

VFD WIRING DETAIL

RUN PERMISSIVE
(TYP FOR EF ONLY)

S1

S2

S3

(C)

(NC)

(NO)

231
E 24

DPT - 1

H L

OA FLOW
SENSOR

SDET

2 WIRE SMOKE DETECTOR TO EMER STOP AT VFD.

2

SDET

FXP - 1
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Sequence of Operation: 
 
Building Automation System Interface:  The Building Automation System (BAS) will send the 
controller Occupied Bypass, Morning Warm-up, Occupied / Unoccupied and Heat / Cool modes. 
If a BAS is not present, or communication is lost with the BAS the controller will operate using 
default modes and setpoints. 
 
Occupied Mode:  During occupied periods, the supply fan will run continuously and the outside 
air damper will open to maintain minimum ventilation requirements. The unit controller will 
control the supply fan speed to maintain the current duct static pressure setpoint (adj.).  The DX 
cooling will stage and the HW valve will modulate to maintain the current discharge air 
temperature setpoint.  If economizing is enabled the outside air damper will modulate to 
maintain the current discharge air temperature setpoint. 
 
Unoccupied Mode:  When the space temperature is below the unoccupied heating setpoint of 
62°F (adj.) the supply fan will modulate as necessary to maintain duct static pressure setpoint 
(adj.), the outside air damper and exhaust air damper will remain closed, the exhaust fan will be 
disabled and the HW valve will be modulate.  When the space temperature rises above the 
unoccupied heating setpoint of 62°F (adj.) plus the unoccupied differential of 4°F (adj.) the 
supply fan will stop and the HW valve will close. 
 
Optimal Start:  The BAS will monitor the scheduled occupied time, occupied space setpoints and 
space temperature to calculate when the optimal start occurs. 
 
Morning Warm-Up Mode:  During optimal start, if the average space temperature is below the 
occupied heating setpoint a morning warm-up mode will be activated. When morning warm-up 
is initiated the unit will enable the heating and supply fan. The outside air damper will remain 
closed. When the average space temperature reaches the occupied heating setpoint (adj.), the unit 
will transition to the occupied mode. 
 
Occupied Bypass:  The BAS will monitor the status of the “on” and “cancel” buttons of the 
space temperature sensors. When an occupied bypass request is received from a space sensor, the 
unit will transition from its current occupancy mode to occupied bypass mode and the unit will 
maintain the space temperature to the occupied setpoints (adj.). 
 
Economizer (Comparative Enthalpy):  Outside air (OA) enthalpy will be compared with Return 
air (RA) enthalpy point. The economizer will enable when OA enthalpy is less than RA enthalpy 
- 3.0 BTU/LB. The economizer will disable when OA enthalpy is greater than RA enthalpy. 
 
Heat/Cool Mode:  If cooling cannot be achieved by economizing then mechanical cooling will be 
enabled.  Unit will stage on and off the DX cooling to maintain discharge air temperature 
setpoint.  When setpoint has been satisfied the DX cooling will be disabled. 
 
If discharge air temperature falls below setpoint the HW valve will modulate to maintain 
setpoint.  When setpoint has been satisfied the HW valve will close. 
 

Supply Fan:  The supply fan will be enabled while in the occupied mode and cycled on during 
the unoccupied mode. A differential pressure switch will monitor the differential pressure across 
the fan. If the switch does not open within 40 seconds after a request for fan operation a fan 
failure alarm will be annunciated at the BAS, the unit will stop, requiring a manual reset. 
 
Supply Duct Static Pressure Control:  The unit controller will modulate the supply fan output as 
required to maintain the duct static pressure setpoint. If the duct static pressure falls below the 
supply air static setpoint + deadband, the unit controller will increase the output to the supply fan 
to maintain setpoint. If the duct static pressure rises above the supply air static setpoint + 
deadband, the unit controller will decrease the output to the supply fan to maintain setpoint. 
 
Exhaust Fan:  The exhaust fan will be enabled whenever the supply fan is enabled and the mode 
is Occupied.  When fan is called to run the EA damper will open and fan will be enabled, only 
when damper is confirmed open by end switch.  Exhaust fan will modulate based on OA damper 
position to prevent over or under pressurization in space.  If fan is called to run and status is not 
confirmed an alarm will be initiated. 
 
Minimum Outside Air Control:  When in Occupied Mode, the controller will measure the outside 
airflow and modulate the outside air dampers to maintain the proper  minimum outside air 
ventilation, overriding normal damper control.  On dropping outside airflow, the controller will 
modulate the outside air dampers open to maintain the outside airflow setpoint (adj.). 
 
Safeties:  If any of the following end devices trip an alarm will initiated and the unit will be 
disabled until alarm condition is resolved: 

• Freezestat (38°F adj.) 
• Return Air Smoke Detector (Not by Trane) 
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UC600 - 2

LOCATION:

SYSTEM 
CONTROLLED:

AHU - 1

IMC IMC

P1

MBUS

TX

RX

SERVICE

TRANEUC600

ADDRESS

BO1 BO2 BO3 BO4

UI1 UI2 UI3 UI4 UI5 UI6 UI7 UI8

24
VAC

24
VAC

24
VAC

MBUS VDC LINK IMC

24
VDC

AO3
UI11

AO2
UI10

AO1
UI9

AO6
UI14

AO5
UI13

AO4
UI12

BO3BO2BO1 BO4

IMC

LINK

ACT

x100 x10 x1

SERVICE TOOL

UI8

P
I1

UI7

UI6

UI5

UI4

UI3

UI2

UI1

AO6/UI14

AO5/UI13

AO4/UI12

AO3/UI11

BO4

BO3

BO2

BO1

E
T

H
E

R
N

E
T

N
E

T
W

O
R

K

AO2/UI10

AO1/UI9

ADDRESS

24

+

+

-

-

-

+

LI
N

K

24

V
D

C
IM

C
LI

N
K

V
A

C

+24

V
D

C

+24

24

24

V
A

C
X

F
R

M

-

+

M
B

U
S

163
LOW (TOP)

HIGH (UNDER)
2U3 DISCHARGE DUCT STATIC PRESSURE

WHT

BLK
SHLD

FACT
D

DPS2 SUPPLY FAN STATUS

WHT

BLK
SHLD

165CS - 15 EF - 15 VFD STATUS

WHT

BLK
SHLD

FACT
D

DPS1 DIRTY FILTER SWITCH

WHT

BLK
SHLD

167CS - 7 EF - 7 STATUS

WHT

BLK
SHLD

FACT
D

DTS1 DISCHARGE AIR TEMPERATURE LOCAL (THERM)

WHT

BLK
SHLD

FACT
D

ATS1 MIXED AIR TEMPERATURE

WHT

BLK
SHLD

170
F

TEH - 1 RETURN AIR TEMPERATURE

WHT

BLK
SHLD

171
F

TEH - 1 RETURN AIR HUMIDITY

FIELD
A

BACNET MS/TP WHT

BLK

FIELD
A

BACNET MS/TP WHT

BLKSHLD

191
D

, POWER, POWER, WHT

BLKTAPE SHLD

TX - 2

24VAC120 VAC

NOT USED

WHT

BLK
SHLDRED

FACT
D

DA1-BK RA/OA DAMPER MOD (2-10 VDC)

WHT

BLK
SHLD

174
D

V1 HW VALVE MOD (2-10VDC)

WHT

BLK
SHLD

176
D

SPD - 15 EF - 15 VFD SPEED (0-10VDC)

WHT

BLK
SHLD

178
D

SPD - 1 SUPPLY FAN VFD SPEED (0-10VDC)

WHT

BLK
SHLD

181
D

R - 7 SW - 2 STATUS

WHT

BLK
SHLD

184
D

R - 17 EF - 17 START/STOP

WHT

BLK
SHLD

185
D

R - 7 EF - 7 START/STOP

WHT

BLK
SHLD

186
D

R - 15 EF - 15 VFD ENABLE

WHT

BLK
SHLD

187
D

R - 1 SUPPLY FAN VFD ENABLE

FACT TO XM30 - 1

CON - 1

TYPICAL FOR 1
(AHU - 1)

1 DEVICE MUST BE GROUNDED WITH FACTORY PROVIDED GROUND WIRE AS DETAILED IN THE 
DEVICE INSTALLATION LITERATURE.
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XM32 - 1

LOCATION:

SYSTEM 
CONTROLLED:

AHU - 1

ADDRESS

IM
C

IM
C

IM
C

T
X

R
X

S
E

R
V

IC
E

T
R
A
N
E

X
M

32

A
D

D
R

E
S

S

C

NC

NO

+ IM
C

-

24 V
D

C

C

NC

NO

C

NC

NO

C

NC

NO

B
O

4
B

O
3

B
O

2
B

O
1

B
O

1
B

O
2

B
O

3
B

O
4

WHT

BLK

TAPE SHLD

194
E

DA - 7B N.O.C. RETURN DAMPER OPEN/CLOSE

WHT

BLK

TAPE SHLD

193
D

2K28 DX COOLING STAGE 1

+ IM
C

-

IM
C

IM
C

X
F

M
R

24 V
A

C

O
U

T
24 V
A

C

24 V
D

C

+

-
24 V
D

C
IM

C

P
M

01
4

T
R
A
N
E

PM - 1
GRD TX - 1

24VAC 120VAC

D
191

23
CONNECT TO 24VAC POWER AT UC600

BLK
WHT

SHLD

TYPICAL FOR 1
(AHU - 1)

U
I/A

O

IM
C

IM
C

+ IM
C

-

24 V
D

C

IM
C

T
X

R
X

S
E

R
V

IC
E

T
R
A
N
E

X
M

30

A
D

D
R

E
S

S

UI 4

UI 3

UI 2

UI 1

XM30 - 1

LOCATION:

SYSTEM 
CONTROLLED:

AHU - 1

ADDRESS

BLK

WHT

SHLD

RED
231

E
DPT - 1 OUTSIDE AIRFLOW SENSOR (0-10VDC)

BLK

WHT

SHLD
229 CS - 17 EF - 17 STATUS

FACT FROM UC600 - 2

D
191

23
CONNECT TO 24VAC POWER AT UC600 - 2BLK

WHT SHLD

U
I/A

O

IM
C

IM
C

+ IM
C

-

24 V
D

C

IM
C

T
X

R
X

S
E

R
V

IC
E

T
R
A
N
E

X
M

30

A
D

D
R

E
S

S

UI 4

UI 3

UI 2

UI 1

XM30 - 2

LOCATION:

SYSTEM 
CONTROLLED:

AHU - 1

ADDRESS BLK

WHT

SHLD
FACT 5FPSW1 FROST PROTECTION SWITCH



TAG QTY VENDOR PART NO DESCRIPTION

TEH - 1 1 TRANE 4190-7020 3% DUCT RH SENS, TEM P

V1 1 BELIM O - REFER TO VALVE SCHEDULE

CS - 2 1 KELE RIBXGTFL CUR SW, 0.75A, SPLIT, NO, LED

FXP - 1 1 KELE FXP-35 AIRFLOW SENSING ELEM ENT

HDW - 1 1 KELE A-302-K STAT PRESS TIP, 1/4 BARB

HDW - 2 1 KELE A-345-K FLANGE M OUNTING KIT

R - 1, R - 2 2 KELE RIBU1C RLY SPDT,  LED, 10-30 VAC/DC/120 VAC

D - 3, D - 4 2 RUSKIN - REFER TO DAM PER SCHEDULE

DPT - 1 1 SETRA 2601-M S1-N OUTSIDE AIRFLOW SENSOR

BILL OF M ATERIALS

AHU - 2 FLOW DIAGRAM
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1 HARDWIRE INTERLOCK N.C. CONTACTS OF LOW LIMIT THERMOSTAT TO MOTOR STARTER.  WIRE 
INTERLOCK TO SHUT DOWN UNIT INDEPENDENT OF H-O-A POSITION.

CU - 2

RA

D - 2

D - 1

FACT
D 27

DTS1

C

DX

FACT
D 27

DPS1

H L

C

H

FACT
D27

ATS1

D
FACT

28

DA1-BT FACT
D 27

DPS2

L H

255
D 27

V1

RA/OA DAMPER
MOD

NO

NC

1FACT
D27

LLT1

MIXED AIR
TEMP

DIRTY FILTER
SWITCH

HW VALVE
MOD

FO

H
W

S

H
W

R

SUPPLY FAN
STATUS DISCHARGE

AIR TEMP
FREEZESTAT

HDW - 1

HDW - 2

244
D 27

2U3

H L

TYPICAL FOR 1
(AHU - 2)

5FPSW1

VFD - 1

D
268

27

R - 1

R

263
D 27

SPD - 1

D
274

28

2K28
R

D
275

28

2K29
R

DX COOLING
STAGE 1

DX COOLING
STAGE 2

SUPPLY FAN
VFD ENABLE

SUPPLY FAN
VFD SPEED

EA

EF - 14

D - 3

DA - 2

NC

VFD - 14

D
267

27

R - 2
R

261
D27

SPD - 2

EF - 14 VFD
ENABLE

EF - 14 VFD
SPEED

246
27

CS - 2
EF - 14 VFD

STATUS

SA

DISCHARGE DUCT
STATIC PRESSURE

272
D27

POWER

24VAC

24V

ES

FC

C

251
27

252
27

TEH - 1

F
HUMIDITY

TEMPERATURE

GRV - 4

OA

D - 4

C

R - 1

VFD ENABLE
(BI)

VFD SPEED
(AI)

EMER STOP

C

NO

NC

(R1)

+ -

24
V

A
C

1

2(+)

(COMMON)

D

VFD SPEED

VFD ENABLE

VFD WIRING DETAIL

RUN PERMISSIVE
(TYP FOR EF ONLY)

S1

S2

S3

(C)

(NC)

(NO)

291
E 28

DPT - 1

H L

OA FLOW
SENSOR

LLT1

SDET

2 WIRE SMOKE DETECTOR TO EMER STOP AT VFD.

2

SDET

FXP - 1
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Sequence of Operation: 
 
Building Automation System Interface:  The Building Automation System (BAS) will send the 
controller Occupied Bypass, Morning Warm-up, Occupied / Unoccupied and Heat / Cool modes. 
If a BAS is not present, or communication is lost with the BAS the controller will operate using 
default modes and setpoints. 
 
Occupied Mode:  During occupied periods, the supply fan will run continuously and the outside 
air damper will open to maintain minimum ventilation requirements. The unit controller will 
control the supply fan speed to maintain the current duct static pressure setpoint (adj.).  The DX 
cooling will stage and the HW valve will modulate to maintain the current discharge air 
temperature setpoint.  If economizing is enabled the outside air damper will modulate to 
maintain the current discharge air temperature setpoint. 
 
Unoccupied Mode:  When the space temperature is below the unoccupied heating setpoint of 
62°F (adj.) the supply fan will modulate as necessary to maintain duct static pressure setpoint 
(adj.), the outside air damper and exhaust air damper will remain closed, the exhaust fan will be 
disabled and the HW valve will be modulate.  When the space temperature rises above the 
unoccupied heating setpoint of 62°F (adj.) plus the unoccupied differential of 4°F (adj.) the 
supply fan will stop and the HW valve will close. 
 
Optimal Start:  The BAS will monitor the scheduled occupied time, occupied space setpoints and 
space temperature to calculate when the optimal start occurs. 
 
Morning Warm-Up Mode:  During optimal start, if the average space temperature is below the 
occupied heating setpoint a morning warm-up mode will be activated. When morning warm-up 
is initiated the unit will enable the heating and supply fan. The outside air damper will remain 
closed. When the average space temperature reaches the occupied heating setpoint (adj.), the unit 
will transition to the occupied mode. 
 
Occupied Bypass:  The BAS will monitor the status of the “on” and “cancel” buttons of the 
space temperature sensors. When an occupied bypass request is received from a space sensor, the 
unit will transition from its current occupancy mode to occupied bypass mode and the unit will 
maintain the space temperature to the occupied setpoints (adj.). 
 
Economizer (Comparative Enthalpy):  Outside air (OA) enthalpy will be compared with Return 
air (RA) enthalpy point. The economizer will enable when OA enthalpy is less than RA enthalpy 
- 3.0 BTU/LB. The economizer will disable when OA enthalpy is greater than RA enthalpy. 
 
Heat/Cool Mode:  If cooling cannot be achieved by economizing then mechanical cooling will be 
enabled.  Unit will stage on and off the DX cooling to maintain discharge air temperature 
setpoint.  When setpoint has been satisfied the DX cooling will be disabled. 
 
If discharge air temperature falls below setpoint the HW valve will modulate to maintain 
setpoint.  When setpoint has been satisfied the HW valve will close. 
 

Supply Fan:  The supply fan will be enabled while in the occupied mode and cycled on during 
the unoccupied mode. A differential pressure switch will monitor the differential pressure across 
the fan. If the switch does not open within 40 seconds after a request for fan operation a fan 
failure alarm will be annunciated at the BAS, the unit will stop, requiring a manual reset. 
 
Supply Duct Static Pressure Control:  The unit controller will modulate the supply fan output as 
required to maintain the duct static pressure setpoint. If the duct static pressure falls below the 
supply air static setpoint + deadband, the unit controller will increase the output to the supply fan 
to maintain setpoint. If the duct static pressure rises above the supply air static setpoint + 
deadband, the unit controller will decrease the output to the supply fan to maintain setpoint. 
 
Exhaust Fan:  The exhaust fan will be enabled whenever the supply fan is enabled and the mode 
is Occupied.  When fan is called to run the EA damper will open and fan will be enabled, only 
when damper is confirmed open by end switch.  Exhaust fan will modulate based on OA damper 
position to prevent over or under pressurization in space.  If fan is called to run and status is not 
confirmed an alarm will be initiated. 
 
Minimum Outside Air Control:  When in Occupied Mode, the controller will measure the outside 
airflow and modulate the outside air dampers to maintain the proper  minimum outside air 
ventilation, overriding normal damper control.  On dropping outside airflow, the controller will 
modulate the outside air dampers open to maintain the outside airflow setpoint (adj.). 
 
Safeties:  If any of the following end devices trip an alarm will initiated and the unit will be 
disabled until alarm condition is resolved: 

• Freezestat (38°F adj.) 
• Return Air Smoke Detector (Not by Trane) 
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TAG QTY VENDOR PART NO DESCRIPTION

BILL OF M ATERIALS

UC600 - 3

LOCATION:

SYSTEM 
CONTROLLED:

AHU - 2

IMC IMC

P1

MBUS

TX

RX

SERVICE

TRANEUC600

ADDRESS

BO1 BO2 BO3 BO4

UI1 UI2 UI3 UI4 UI5 UI6 UI7 UI8

24
VAC

24
VAC

24
VAC

MBUS VDC LINK IMC

24
VDC

AO3
UI11

AO2
UI10

AO1
UI9

AO6
UI14

AO5
UI13

AO4
UI12

BO3BO2BO1 BO4

IMC

LINK

ACT

x100 x10 x1

SERVICE TOOL

UI8

P
I1

UI7

UI6

UI5

UI4

UI3

UI2

UI1

AO5/UI13

AO3/UI11

AO2/UI10

AO1/UI9

BO4

BO3

BO2

BO1

E
T

H
E

R
N

E
T

N
E

T
W

O
R

K

AO6/UI14

AO4/UI12

ADDRESS

24

+

+

-

-

-

+

LI
N

K

24

V
D

C
IM

C
LI

N
K

V
A

C

+24

V
D

C

+24

24

24

V
A

C
X

F
R

M

-

+

M
B

U
S

244
LOW (TOP)

HIGH (UNDER)
2U3 DISCHARGE DUCT STATIC PRESSURE

WHT

BLK
SHLD

FACT
D

DPS2 SUPPLY FAN STATUS

WHT

BLK
SHLD

246CS - 2 EF - 14 VFD STATUS

WHT

BLK
SHLD

FACT
D

DPS1 DIRTY FILTER SWITCH

WHT

BLK
SHLD

FACT
D

LLT1 FREEZESTAT CLOSE

WHT

BLK
SHLD

FACT
D

DTS1 DISCHARGE AIR TEMPERATURE

WHT

BLK
SHLD

FACT
D

ATS1 MIXED AIR TEMPERATURE

WHT

BLK
SHLD

251
F

TEH - 1 RETURN AIR TEMPERATURE

WHT

BLK
SHLD

252
F

TEH - 1 RETURN AIR HUMIDITY

FIELD
A

BACNET MS/TP WHT

BLK

FIELD
A

BACNET MS/TP WHT

BLKSHLD

272
D

, , POWER WHT

BLKTAPE SHLD

TX - 3

24VAC120 VAC

NOT USED

WHT

BLK
SHLD

254
D

TE - 1 ERU - 2 DISCHARGE AIR TEMP (THERM)

WHT

BLK
SHLDRED

255
D

V1 HW VALVE MOD (2-10VDC)

WHT

BLK
SHLD

258
F

LLT - 1 ERU - 2 FREEZESTAT CLOSE

WHT

BLK
SHLDRED

259
E

V1 ERU - 2 HC - 1 VALVE MOD (2-10VDC)

WHT

BLK
SHLD

261
D

SPD - 2 EF - 14 VFD SPEED (0-10VDC)

WHT

BLK
SHLD

263
D

SPD - 1 SUPPLY FAN VFD SPEED (0-10VDC)

WHT

BLK
SHLD

265
E

V WOMEN 124A CONV - 3 VALVE OPEN/CLOSE

WHT

BLK
SHLD

266
D

R - 1 ERU - 2 UNIT ENABLE

WHT

BLK
SHLD

267
D

R - 2 EF - 14 VFD ENABLE

WHT

BLK
SHLD

268
D

R - 1 SUPPLY FAN VFD ENABLE

FACT TO XM30 - 3

CON - 1

TYPICAL FOR 1
(AHU - 2)

1 DEVICE MUST BE GROUNDED WITH FACTORY PROVIDED GROUND WIRE AS DETAILED IN THE 
DEVICE INSTALLATION LITERATURE.
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XM32 - 2

LOCATION:

SYSTEM 
CONTROLLED:

AHU - 2

ADDRESS

IM
C

IM
C

IM
C

T
X

R
X

S
E

R
V

IC
E

T
R
A
N
E

X
M

32

A
D

D
R

E
S

S

C

NC

NO

+ IM
C

-

24 V
D

C

C

NC

NO

C

NC

NO

C

NC

NO

B
O

4
B

O
3

B
O

2
B

O
1

B
O

1
B

O
2

B
O

3
B

O
4

WHT

BLK

TAPE SHLD

276
E

V UNISEX 124B CONV - 4 VALVE OPEN/CLOSE

WHT

BLK

TAPE SHLD

275
D

2K29 DX COOLING STAGE 2

WHT

BLK

TAPE SHLD

274
D

2K28 DX COOLING STAGE 1

+ IM
C

-

IM
C

IM
C

X
F

M
R

24 V
A

C

O
U

T
24 V
A

C

24 V
D

C

+

-
24 V
D

C
IM

C

P
M

01
4

T
R
A
N
E

PM - 2
GRD TX - 2

24VAC 120VAC

D
272

27
CONNECT TO 24VAC POWER AT UC600

BLK
WHT

SHLD

TYPICAL FOR 1
(AHU - 2)

U
I/A

O

IM
C

IM
C

+ IM
C

-

24 V
D

C

IM
C

T
X

R
X

S
E

R
V

IC
E

T
R
A
N
E

X
M

30

A
D

D
R

E
S

S

UI 4

UI 3

UI 2

UI 1

XM30 - 3

LOCATION:

SYSTEM 
CONTROLLED:

AHU - 2

ADDRESS

BLK

WHT

SHLD
285

D
TE - 3 WOMEN 124A SPACE TEMP (THERM)

BLK

RED

SHLD

WHT

283
D

TE - 2 ERU - 2 BREAK 123 SPACE TEMP & SETPOINT (THERM)

BLK

WHT

SHLD
279

D
ERU - 2 DIRTY FILTER ALARM

FACT FROM UC600 - 3

U
I/A

O

IM
C

IM
C

+ IM
C

-

24 V
D

C

IM
C

T
X

R
X

S
E

R
V

IC
E

T
R
A
N
E

X
M

30

A
D

D
R

E
S

S

AO 4

UI 3

UI 2

UI 1

XM30 - 4

LOCATION:

SYSTEM 
CONTROLLED:

AHU - 2

ADDRESS

BLK

WHT

SHLD

RED
291

E
DPT - 1 OUTSIDE AIRFLOW SENSOR (0-10VDC)

BLK

WHT

SHLD
289

D
TE - 4 UNISEX 124B SPACE TEMP (THERM)

BLK

WHT

SHLD
FACT 5FPSW1 FROST PROTECTION SWITCH

D
272

27
CONNECT TO 24VAC POWER AT UC600BLK

WHT SHLD

BLK

WHT

SHLD

RED
FACT

D
DA1-BT RA/OA DAMPER MOD (2-10 VDC)



TAG QTY VENDOR PART NO DESCRIPTION

TE - 2 1 TRANE X1351152701 TEM P SENS ZONE THERM  O/U SP

DPS - 1 1 DWYER ADPS-03-2-N DIFF PRES SW, 0.02-2.01 IN WC

CS - 1 1 KELE RIBXGTFL CUR SW, 0.75A, SPLIT, NO, LED

R - 1 2 KELE RIBU1C RLY SPDT,  LED, 10-30 VAC/DC/120 VAC

TE - 1 1 KELE ST-D24-XH TEM P SENS, DUCT/IM M , THERM , 9 IN, HB

D - 1 1 RUSKIN - REFER TO DAM PER SCHEDULE

BILL OF M ATERIALS

MAU - 1 FLOW DIAGRAM
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OA SAD - 1

MS - 1
DA - 1

GAS
HEAT

396
D 30

D
406

30

R - 1

R

400
D 30

DPS - 1

L H

SUPPLY FAN
ENABLE

GAS HEAT
MOD

SUPPLY FAN
STATUS

391
D 30

TE - 1
DISCHARGE
AIR TEMP

TYPICAL FOR 1
(MAU - 1)

390
D 30

TE - 2
SPACE TEMP
& SETPOINT

EA

EF - 1

399
30

CS - 1
EF - 1
STATUS

D
405

30

R - 1

R
EF - 1
START/STOP

HAND

AUTO

OFF
S

OL
AC

AUX

120V

F T

GROUND

EQUIPMENT

L3L2L1

Motor

SUPPLY FAN START/STOP & DAMPER INTERLOCK

DA - X

ES

C

R - X

SUPPLY FAN
START/STOP

Sequence of Operation: 
 
Occupied Mode:  Unit will run continuously in Occupied Mode.  When unit is enabled the 
outside air damper will open 100% and EF – 1 will run continuously.  If unit is called to run and 
supply fan status and/or exhaust fan status is not confirmed an alarm will be initiated.  If space 
temperature falls below setpoint the gas heat will modulate to maintain setpoint.  Discharge air 
temperature setpoint will reset as space temperature approaches setpoint. 
 
Unoccupied Mode:  Unit will be disabled in Unoccupied Mode.  Unit outside air damper will be 
closed and EF – 1 will be disabled. 

FAN 
MOTOR

NH
120VAC FAN POWER 

CKT

EF - 1 W/ DAMPER WIRING DETAIL

DA - 1

ES - 1

C R
 -

 1

CS - 1

FAN
ENABLE

FAN
STATUS

D - 1

MD



TAG QTY VENDOR PART NO DESCRIPTION

ENC - 1 1 TRANE X19091354010 ENC, TRACER UC SM ALL, NON-POWERED

UC400 - 1 1 TRANE BM UC400AAA0100011UC400 CONTROLLER, FRAM E M OUNT

TX - 1 1 KELE TR75VA001 XFR 120:24VAC, 75VA, CB

BILL OF M ATERIALSTYPICAL FOR 1
(MAU - 1)

UC400 - 1

LOCATION:

SYSTEM 
CONTROLLED:

MAU - 1

BO4

BO5

BO6

BO7

BO8

BO9

B

A

NC

NO

C

NC

NO

C

NC

NO

C

UC400

ADDRESS

LINK IMC

TX

RX

SERVICE

TRANE

AO1
BI4

24
VAC

AO2
BI5

UI1 UI2 AI4 AI5AI2 AI3AI1

P1 P2

IMCIMC
24

VAC
24

VAC
BI2 BI3BI1

+24
VDC

IMCLINK

NO NC C
BO1

NO NC C
BO2

NO NC C
BO3

RELAYS

A B

BO4 BO5 BO6 BO7 BO8 BO9
TRIACSTRIAC

SUPPLY

BO1 BO2 BO3 BO4 BO5 BO6 BO7 BO8 BO9

AI5

AI4

AI3

AI2

AI1

UI2

UI1

AO2/BI5

AO1/BI4

24

+

+

-

-

-

-

+

LI
N

K

BI3

BI2

BI1

24

24

24

V
D

C
IM

C
LI

N
K

V
A

C
V

A
C

V
A

C
P

I2
P

I1

BO3

BO2

BO1

SERVICE TOOL

ADDRESS

WHT

BLK
SHLD

388
D

TE - 6 UNISEX 146 SPACE TEMP (THERM)

WHT

BLK
SHLD

RED

390
D

TE - 2 SPACE TEMP & SETPOINT (THERM)

WHT

BLK
SHLD

391
D

TE - 1 DISCHARGE AIR TEMP (THERM)

WHT

BLK
SHLD

392
D

R - 2 SW - 1 STATUS

WHT

BLK
SHLD

393CS - 16 EF - 16 STATUS

WHT

BLK
SHLD

396
D

GAS HEAT MOD (0-10VDC)

FIELD
A

BACNET MS/TP WHT

BLK

FIELD
A

BACNET MS/TP WHT

BLKSHLD

WHT

BLK
SHLD

398CS - 2 EF - 2 STATUS

WHT

BLK
SHLD

399CS - 1 EF - 1 STATUS

WHT

BLKTAPE SHLD

400
D

DPS - 1 SUPPLY FAN STATUS

TX - 1

24VAC120 VAC

WHT

BLK TAPE SHLD

403
E

V UNISEX 146 CONV - 6 VALVE OPEN/CLOSE

WHT

BLK

TAPE SHLD

404
D

R - 2 EF - 2 START/STOP

WHT

BLK TAPE SHLD

405
D

R - 1 EF - 1 START/STOP

WHT

BLK

TAPE SHLD

406
D

R - 1 SUPPLY FAN ENABLE

ENC - 1

GRN
1

MAU - 1 UC400 - 1 WIRING DETAIL
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TAG QTY VENDOR PART NO DESCRIPTION

TE - 2 1 TRANE X1351152701 TEM P SENS ZONE THERM  O/U SP

DPS - 1 1 DWYER ADPS-03-2-N DIFF PRES SW, 0.02-2.01 IN WC

CS - 3, CS - 18, CS - 16, CS 4 KELE RIBXGTFL CUR SW, 0.75A, SPLIT, NO, LED

HDW - 1, HDW - 2 2 KELE RPS WALL-M OUNT ROOM  PRESSURE SENSOR W/1/4 IN BARB

R - 1, R - 3, R - 18, R - 16, R 5 KELE RIBU1C RLY SPDT,  LED, 10-30 VAC/DC/120 VAC

TE - 1 1 KELE ST-D24-XH TEM P SENS, DUCT/ IM M, THERM , 9 IN, HB

D - 3, D - 18, D - 16 3 RUSKIN - REFER TO DAMPER SCHEDULE

BPT - 1 1 SETRA 2601-MS1-N BUILDING STATIC PRESSURE SENSOR

BILL OF M ATERIALS

MAU - 2 FLOW DIAGRAM
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OA SAD - 1

MS - 1

E
422

33

DA - 1

RA/OA DAMPER
MOD

GAS
HEAT

424
D 33

D
434

33

R - 1

R

428
D 33

DPS - 1

L H

SUPPLY FAN
ENABLE

GAS HEAT
MOD

SUPPLY FAN
STATUS

419
D 33

TE - 1
DISCHARGE
AIR TEMP

TYPICAL FOR 1
(MAU - 2)

418
D 33

TE - 2
SPACE TEMP
& SETPOINT

D - 2

NC

NO

RA

EA

EF - 3

427
33

CS - 3

EA

EF - 18

426
33

CS - 18

D - 3

MD

D - 18

MD

EF - 3
STATUS

EF - 18
STATUS

EA

EF - 16

393
30

CS - 16

D - 16

MD
EF - 16
STATUS

SW - 1
ON

OFF

D
433

33

R - 3

R
EF - 3
START/STOP

D
432

33

R - 18

R
EF - 18
START/STOP

D
421

33

R - 16

R
SW - 1
STATUS

FAN 
MOTOR

NH
120VAC FAN POWER 

CKT

EXHAUST FAN W/ DAMPER WIRING DETAIL

FAN 
MOTOR

NH
120VAC FAN POWER 

CKT

EF - 16 WIRING DETAIL

DA - X

ES - X

C

R
 -

 1
6

CS - 16SW - 1

C

R
 -

 X

CS - X

SW - 1
STATUS

EF - 16
STATUS

FAN
ENABLE

FAN
STATUS

DA - 16

ES - 16

EA

EF

632
34

CS
WELDING EF
STATUS

SW - 2
ON

OFF

D
634

34

R

R
WELDING EF
SW - 1 STATUS

630
D 34

BPT - 1

H L

HDW - 1 HDW - 2

FABRICATION 180 REFERENCE SPACE

ROOM PRESSURE
SENSOR

EXISTING WELDING EF

1 EXISTING WELDING FAN TO BE RELOCATED.

1
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Sequence of Operation: 
 
Occupied Mode:  Unit will run continuously in Occupied Mode.  When unit is enabled the 
outside air and return damper will open to maintain minimum scheduled outside air at 2,500 cfm 
(set by Balancer) and EF – 3 and EF - 18 will run continuously.  If unit is called to run and 
supply fan status and/or exhaust fan status is not confirmed an alarm will be initiated.  If space 
temperature falls below setpoint the gas heat will modulate to maintain setpoint.  Discharge air 
temperature setpoint will reset as space temperature approaches setpoint. 
 
Existing Welding exhaust fan will be relocated and will operate via wall mounted switch.  Trane 
will monitor switch status and fan status.  If switch status is confirmed and fan status is not an 
alarm will be initiated.  If Welding exhaust fan is in operation the OA and RA dampers at MAU 
– 2 will modulate to maintain negative pressure between the Fabrication 180 shop and the 
adjacent office suite. 
 
Unoccupied Mode:  Unit will be disabled in Unoccupied Mode.  Unit outside air damper will 
close, return air damper will open and EF – 3 and EF - 18 will be disabled. 
 
EF – 16:  Exhaust fan will be enabled via wall mounted switch.  Trane will monitor switch status 
and fan status.  If switch status is confirmed and fan status is not an alarm will be initiated. 



TAG QTY VENDOR PART NO DESCRIPTION

ENC - 2 1 TRANE X19091354010 ENC, TRACER UC SM ALL, NON-POWERED

UC400 - 2 1 TRANE BM UC400AAA0100011UC400 CONTROLLER, FRAM E M OUNT

TX - 2 1 KELE TR75VA001 XFR 120:24VAC, 75VA, CB

BILL OF M ATERIALSTYPICAL FOR 1
(MAU - 2)

UC400 - 2

LOCATION:

SYSTEM 
CONTROLLED:

MAU - 2

BO4

BO5

BO6

BO7

BO8

BO9

B

A

NC

NO

C

NC

NO

C

NC

NO

C

UC400

ADDRESS

LINK IMC

TX

RX

SERVICE

TRANE

AO1
BI4

24
VAC

AO2
BI5

UI1 UI2 AI4 AI5AI2 AI3AI1

P1 P2

IMCIMC
24

VAC
24

VAC
BI2 BI3BI1

+24
VDC

IMCLINK

NO NC C
BO1

NO NC C
BO2

NO NC C
BO3

RELAYS

A B

BO4 BO5 BO6 BO7 BO8 BO9
TRIACSTRIAC

SUPPLY

BO1 BO2 BO3 BO4 BO5 BO6 BO7 BO8 BO9

AI5

AI4

AI3

AI2

AI1

UI2

UI1

AO2/BI5

AO1/BI4

24

+

+

-

-

-

-

+

LI
N

K

BI3

BI2

BI1

24

24

24

V
D

C
IM

C
LI

N
K

V
A

C
V

A
C

V
A

C
P

I2
P

I1

BO3

BO2

BO1

SERVICE TOOL

ADDRESS

FIELD TO XM30 - 5

CON - 2

WHT

BLK
SHLD

RED

418
D

TE - 2 SPACE TEMP & SETPOINT (THERM)

WHT

BLK
SHLD

419
D

TE - 1 DISCHARGE AIR TEMP (THERM)

WHT

BLK
SHLD

421
D

R - 16 SW - 1 STATUS

WHT

BLK
REDSHLD

422
E

DA - 1 RA/OA DAMPER MOD (2-10VDC)

WHT

BLK
SHLD

424
D

GAS HEAT MOD (0-10VDC)

FIELD
A

BACNET MS/TP WHT

BLK

FIELD
A

BACNET MS/TP WHT

BLKSHLD

WHT

BLK
SHLD

426CS - 18 EF - 18 STATUS

WHT

BLK
SHLD

427CS - 3 EF - 3 STATUS

WHT

BLKTAPE SHLD

428
D

DPS - 1 SUPPLY FAN STATUS

TX - 2

24VAC120 VAC

WHT

BLK

TAPE SHLD

432
D

R - 18 EF - 18 START/STOP

WHT

BLK TAPE SHLD

433
D

R - 3 EF - 3 START/STOP

WHT

BLK

TAPE SHLD

434
D

R - 1 SUPPLY FAN ENABLE

ENC - 2

GRN
1

MAU - 2 UC400 - 2 WIRING DETAIL
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TAG QTY VENDOR PART NO DESCRIPTION

XM 30 - 5 1 TRANE X13651537010 4 POINT UI/AO EXPANSION M ODULE

BILL OF M ATERIALSTYPICAL FOR 1
(MAU - 2)

U
I/A

O

IM
C

IM
C

+ IM
C

-

24 V
D

C

IM
C

T
X

R
X

S
E

R
V

IC
E

T
R
A
N
E

X
M

30

A
D

D
R

E
S

S

UI 4

UI 3

UI 2

UI 1

XM30 - 5

LOCATION:

SYSTEM 
CONTROLLED:

MAU - 2

ADDRESS

BLK

WHT

SHLD
634

D
R SW - EX STATUS

BLK

WHT

SHLD
632 CS EF - EX STATUS

BLK

WHT

SHLD

RED
630

D
BPT - 1 ROOM PRESSURE SENSOR (0-10VDC)

FIELD FROM UC400 - 2

D
439

33
CONNECT TO 24VAC POWERBLK

WHT SHLD

MAU - 2 XM30 - 5 WIRING DETAIL
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TAG QTY VENDOR PART NO DESCRIPTION

TE - 2 1 TRANE X1351152701 TEM P SENS ZONE THERM  O/U SP

DPS - 1 1 DWYER ADPS-03-2-N DIFF PRES SW, 0.02-2.01 IN WC

CS - 12, CS - 13, CS - 4, CS - 5 4 KELE RIBXGTFL CUR SW, 0.75A, SPLIT, NO, LED

R - 1, R - 4, R - 5, R - 12, R - 13 5 KELE RIBU1C RLY SPDT,  LED, 10-30 VAC/DC/120 VAC

TE - 1 1 KELE ST-D24-XH TEM P SENS, DUCT/IM M , THERM , 9 IN, HB

D - 12, D - 13 2 RUSKIN - REFER TO DAM PER SCHEDULE

BILL OF M ATERIALS

OA SAD - 1

MS - 1

GAS
HEAT

452
D 37

D
462

37

R - 1

R

456
D 37

DPS - 1

L H

SUPPLY FAN
ENABLE

GAS HEAT
MOD

SUPPLY FAN
STATUS

447
D 37

TE - 1
DISCHARGE
AIR TEMP

TYPICAL FOR 1
(MAU - 3)

446
D 37

TE - 2
SPACE TEMP
& SETPOINT

EA

EF - 12

455
37

CS - 12

EA

EF - 13

454
37

CS - 13

D - 12

MD

D - 13

MD

EF - 12
STATUS

EF - 13
STATUS

EA

EF - 4

453
37

CS - 4
EF - 4
STATUS

SW - 1
ON

OFF

EA

EF - 5

451
37

CS - 5
EF - 5
STATUS

SW - 2
ON

OFF

D - 4 D - 5

FAN 
MOTOR

NH
120VAC FAN POWER 

CKT

EXHAUST FAN W/ DAMPER WIRING DETAIL

FAN 
MOTOR

NH
120VAC FAN POWER 

CKT

EF - 4 & 5 WIRING DETAIL

DA - X

ES - X

C

R
 -

 X

CS - XSW - X

C

R
 -

 X

CS - X

SW - X
STATUS

EF - X
STATUS

FAN
ENABLE

FAN
STATUS

D
449

37

R - 4

R
SW - 1
STATUS

D
448

37

R - 5

R
SW - 2
STATUS

D
461

37

R - 12

R
EF - 12
START/STOP

D
460

37

R - 13

R
EF - 13
START/STOP

DA - 1

HAND

AUTO

OFF
S

OL
AC

AUX

120V

F T

GROUND

EQUIPMENT

L3L2L1

Motor

SUPPLY FAN START/STOP & DAMPER INTERLOCK

DA - X

ES

C

R - X

SUPPLY FAN
START/STOP
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Sequence of Operation: 
 
Occupied Mode:  Unit will run continuously in Occupied Mode.  When unit is enabled the 
outside air damper will open 100% and EF – 12 and EF – 13 (General Exhaust Fans) will run 
continuously.  If unit is called to run and supply fan status and/or exhaust fan status is not 
confirmed an alarm will be initiated.  If space temperature falls below setpoint the gas heat will 
modulate to maintain setpoint.  Discharge air temperature setpoint will reset as space temperature 
approaches setpoint.  If vehicle exhaust fan EF – 4 is enabled general exhaust EF – 13 will be 
disabled.  If vehicle exhaust fan EF – 5 is enabled general exhaust EF – 12 will be disabled. 
 
Unoccupied Mode:  Unit will be disabled in Unoccupied Mode.  Unit outside air damper will be 
closed and EF – 12 and EF - 13 will be disabled. 



TAG QTY VENDOR PART NO DESCRIPTION

ENC - 3 1 TRANE X19091354010 ENC, TRACER UC SM ALL, NON-POWERED

UC400 - 3 1 TRANE BM UC400AAA0100011UC400 CONTROLLER, FRAM E M OUNT

TX - 3 1 KELE TR75VA001 XFR 120:24VAC, 75VA, CB

BILL OF M ATERIALSTYPICAL FOR 1
(MAU - 3)

UC400 - 3

LOCATION:

SYSTEM 
CONTROLLED:

MAU - 3

BO4

BO5

BO6

BO7

BO8

BO9

B

A

NC

NO

C

NC

NO

C

NC

NO

C

UC400

ADDRESS

LINK IMC

TX

RX

SERVICE

TRANE

AO1
BI4

24
VAC

AO2
BI5

UI1 UI2 AI4 AI5AI2 AI3AI1

P1 P2

IMCIMC
24

VAC
24

VAC
BI2 BI3BI1

+24
VDC

IMCLINK

NO NC C
BO1

NO NC C
BO2

NO NC C
BO3

RELAYS

A B

BO4 BO5 BO6 BO7 BO8 BO9
TRIACSTRIAC

SUPPLY

BO1 BO2 BO3 BO4 BO5 BO6 BO7 BO8 BO9

AI5

AI4

AI3

AI2

AI1

UI2

UI1

24

+

+

-

-

-

-

+

LI
N

K

BI3

BI2

BI1

24

24

24

V
D

C
IM

C
LI

N
K

V
A

C
V

A
C

V
A

C
P

I2
P

I1

BO3

BO2

BO1

SERVICE TOOL

AO2/BI5

AO1/BI4

ADDRESS

WHT

BLK
SHLD

443
D

TE - 2 UNISEX 134 SPACE TEMP (THERM)

WHT

BLK
SHLD

444
D

TE - 1 UNISEX 136 SPACE TEMP (THERM)

WHT

BLK
SHLD

RED

446
D

TE - 2 SPACE TEMP & SETPOINT (THERM)

WHT

BLK
SHLD

447
D

TE - 1 DISCHARGE AIR TEMP (THERM)

WHT

BLK
SHLD

448
D

R - 5 SW - 2 STATUS

WHT

BLK
SHLD

449
D

R - 4 SW - 1 STATUS

FIELD
A

BACNET MS/TP WHT

BLK

FIELD
A

BACNET MS/TP WHT

BLKSHLD

WHT

BLK
SHLD

454CS - 13 EF - 13 STATUS

WHT

BLK
SHLD

455CS - 12 EF - 12 STATUS

WHT

BLKTAPE SHLD

456
D

DPS - 1 SUPPLY FAN STATUS

TX - 3

24VAC120 VAC

WHT

BLK

TAPE SHLD

458
E

V UNISEX 134 CONV - 2 VALVE OPEN/CLOSE

WHT

BLK TAPE SHLD

459
E

V UNISEX 136 CONV - 1 VALVE OPEN/CLOSE

WHT

BLK

TAPE SHLD

460
D

R - 13 EF - 13 START/STOP

WHT

BLK TAPE SHLD

461
D

R - 12 EF - 12 START/STOP

WHT

BLK

TAPE SHLD

462
D

R - 1 SUPPLY FAN ENABLE

ENC - 3

WHT

BLK
SHLD

451CS - 5 EF - 5 STATUS

WHT

BLK
SHLD

453CS - 4 EF - 4 STATUS

GRN
1

MAU - 3 UC400 - 3 WIRING DETAIL

1
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3
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TAG QTY VENDOR PART NO DESCRIPTION

TE - 2 1 TRANE X1351152701 TEM P SENS ZONE THERM  O/U SP

DPS - 1 1 DWYER ADPS-03-2-N DIFF PRES SW, 0.02-2.01 IN WC

CS - 8 1 KELE RIBXGTFL CUR SW, 0.75A, SPLIT, NO, LED

R - 1, R - 8 2 KELE RIBU1C RLY SPDT,  LED, 10-30 VAC/DC/120 VAC

TE - 1 1 KELE ST-D24-XH TEM P SENS, DUCT/IM M , THERM , 9 IN, HB

D - 8 1 RUSKIN - REFER TO DAM PER SCHEDULE

BILL OF M ATERIALS

OA SAD - 1

MS - 1

GAS
HEAT

480
D 39

D
490

39

R - 1

R

484
D 39

DPS - 1

L H

SUPPLY FAN
ENABLE

GAS HEAT
MOD

SUPPLY FAN
STATUS

475
D 39

TE - 1
DISCHARGE
AIR TEMP

TYPICAL FOR 1
(MAU - 4)

474
D 39

TE - 2
SPACE TEMP
& SETPOINT

EA

EF - 8

483
39

CS - 8
EF - 8
STATUS

DA - 1

D
489

39

R - 8

R
EF - 8
START/STOP

HAND

AUTO

OFF
S

OL
AC

AUX

120V

F T

GROUND

EQUIPMENT

L3L2L1

Motor

SUPPLY FAN START/STOP & DAMPER INTERLOCK

DA - X

ES

C

R - X

SUPPLY FAN
START/STOP

Sequence of Operation: 
 
Occupied Mode:  Unit will run continuously in Occupied Mode.  When unit is enabled the 
outside air damper will open 100% and EF – 8 will run continuously.  If unit is called to run and 
supply fan status and/or exhaust fan status is not confirmed an alarm will be initiated.  If space 
temperature falls below setpoint the gas heat will modulate to maintain setpoint.  Discharge air 
temperature setpoint will reset as space temperature approaches setpoint. 
 
Unoccupied Mode:  Unit will be disabled in Unoccupied Mode.  Unit outside air damper will be 
closed and EF – 8 will be disabled. 

FAN 
MOTOR

NH
120VAC FAN POWER 

CKT

EF - 8 W/ DAMPER WIRING DETAIL

DA - 8

ES - 8

C R
 -

 8

CS - 8

FAN
ENABLE

FAN
STATUS

D - 8

MD



TAG QTY VENDOR PART NO DESCRIPTION

ENC - 4 1 TRANE X19091354010 ENC, TRACER UC SM ALL, NON-POWERED

UC400 - 4 1 TRANE BM UC400AAA0100011UC400 CONTROLLER, FRAM E M OUNT

TX - 4 1 KELE TR75VA001 XFR 120:24VAC, 75VA, CB

BILL OF M ATERIALSTYPICAL FOR 1
(MAU - 4)

UC400 - 4

LOCATION:

SYSTEM 
CONTROLLED:

MAU - 4

BO4

BO5

BO6

BO7

BO8

BO9

B

A

NC

NO

C

NC

NO

C

NC

NO

C

UC400

ADDRESS

LINK IMC

TX

RX

SERVICE

TRANE

AO1
BI4

24
VAC

AO2
BI5

UI1 UI2 AI4 AI5AI2 AI3AI1

P1 P2

IMCIMC
24

VAC
24

VAC
BI2 BI3BI1

+24
VDC

IMCLINK

NO NC C
BO1

NO NC C
BO2

NO NC C
BO3

RELAYS

A B

BO4 BO5 BO6 BO7 BO8 BO9
TRIACSTRIAC

SUPPLY

BO1 BO2 BO3 BO4 BO5 BO6 BO7 BO8 BO9

AI5

AI4

AI3

AI2

AI1

UI2

UI1

AO2/BI5

AO1/BI4

24

+

+

-

-

-

-

+

LI
N

K

BI3

BI2

BI1

24

24

24

V
D

C
IM

C
LI

N
K

V
A

C
V

A
C

V
A

C
P

I2
P

I1

BO3

BO2

BO1

SERVICE TOOL

ADDRESS

FIELD TO XM30 - 6

CON - 1

WHT

BLK
SHLD

471
D

TE - 2 RADIANT MANIFOLD HWR TEMP (THERM)

WHT

BLK
SHLD

472
D

TE - 1 RADIANT MANIFOLD HWS TEMP (THERM)

WHT

BLK
SHLD

RED

474
D

TE - 2 SPACE TEMP & SETPOINT (THERM)

WHT

BLK
SHLD

475
D

TE - 1 DISCHARGE AIR TEMP (THERM)

WHT

BLK
SHLD

476
D

TE - 1 PAINT BOOTH MAU DISCHARGE AIR TEMP (THERM)

WHT

BLK
SHLD

477
D

TE - 3 RADIANT SLAB TEMP (THERM)

WHT

BLK
REDSHLD

478
E

V1 RADIANT FLOOR MIXING VALVE MOD (2-10VDC)

WHT

BLK
SHLD

480
D

GAS HEAT MOD (0-10VDC)

FIELD
A

BACNET MS/TP WHT

BLK

FIELD
A

BACNET MS/TP WHT

BLKSHLD

WHT

BLK
SHLD

482CS - 4 P - 4 STATUS

WHT

BLK
SHLD

483CS - 8 EF - 8 STATUS

WHT

BLKTAPE SHLD

484
D

DPS - 1 SUPPLY FAN STATUS

TX - 4

24VAC120 VAC

WHT

BLK

TAPE SHLD

488
D

R - 4 P - 4 START/STOP

WHT

BLK TAPE SHLD

489
D

R - 8 EF - 8 START/STOP

WHT

BLK

TAPE SHLD

490
D

R - 1 SUPPLY FAN ENABLE

ENC - 4

GRN
1

MAU - 4 UC400 - 4 WIRING DETAIL

1
2

3
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TAG QTY VENDOR PART NO DESCRIPTION

TE - 2 1 TRANE X1351152701 TEM P SENS ZONE THERM  O/U SP

V1 1 BELIM O - REFER TO VALVE SCHEDULE

LLT - 1 1 KELE A70HA-2 LOW TSTAT, 35-80F, M AN'L, SPST, AUX, 6 FT

R - 1 1 KELE RIBU1C RLY SPDT,  LED, 10-30 VAC/DC/120 VAC

TE - 1 1 KELE ST-D24-XH TEM P SENS, DUCT/IM M , THERM , 9 IN, HB

D - 3, D - 2 2 RUSKIN - REFER TO DAM PER SCHEDULE

BILL OF M ATERIALS

OA
TYPICAL FOR 1

(ERU - 2)

FARA

254
D 27

TE - 1

DISCHARGE
AIR TEMP

D
266

27

R - 1

R

279
D 28

UNIT ENABLE

DIRTY FILTER
ALARM

C

H

259
E 27

V1

258
F 27

LLT - 1

FREEZESTAT

283
D 28

TE - 2
SPACE TEMP
& SETPOINT

HC - 1 VALVE
MOD

GRV - 2
GRV - 3

EA

D - 3 D - 2

BREAK 123

1 POINTS TO BE WIRED TO AHU - 2 UC600 & XM30.

Sequence of Operation: 
 
Occupied Mode:  In Occupied Mode unit fans will be enabled and OA and EA dampers will 
open.  Unit will modulate HW valve to maintain space temperature setpoint of 72°F (adj.). 
 
Unoccupied Mode:  Unit will operate to maintain setback temperature of 60°F (adj.).  If space 
temperature setpoint is satisfied the OA and EA damper will close and unit fans will be disabled. 
 
Safeties:  If HC – 1 freezestat trips (38°F) the HW valve will open 100%, OA and EA dampers 
will close and unit will be shut down.  Unit will resume operation when freezestat is reset. 
 
If dirty filter switch trips an alarm will be initiated. 

H
W

S

H
W

R

2

2 INTERLOCK 2ND SET OF N.C. CONTACTS W/ 24VAC POWER TO VALVE.



TAG QTY VENDOR PART NO DESCRIPTION

TE - 2 1 TRANE X1351152701 TEM P SENS ZONE THERM  O/U SP

V1 1 BELIM O - REFER TO VALVE SCHEDULE

LLT - 1 1 KELE A70HA-2 LOW TSTAT, 35-80F, M AN'L, SPST, AUX, 6 FT

R - 1 1 KELE RIBU1C RLY SPDT,  LED, 10-30 VAC/DC/120 VAC

TE - 1 1 KELE ST-D24-XH TEM P SENS, DUCT/IM M , THERM , 9 IN, HB

D - 1, D - 2 2 RUSKIN - REFER TO DAM PER SCHEDULE

BILL OF M ATERIALS

ERU - 3 FLOW DIAGRAM

1
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TYPICAL FOR 1
(ERU - 3)

EAOA

FARA

551
D 42

TE - 1

DISCHARGE
AIR TEMP

D
566

42

R - 1

R

560
D 42

UNIT ENABLE

DIRTY FILTER
ALARM

C

H

556
E 42

V1

550
D 42

TE - 2
SPACE TEMP
& SETPOINT

559
F 42

LLT - 1

FREEZESTAT

HC - 2 VALVE
MOD

PUBLICATION &
LOCKERS 183

D - 1 D - 2

Sequence of Operation: 
 
Occupied Mode:  In Occupied Mode unit fans will be enabled and OA and EA dampers will 
open.  Unit will modulate HW valve to maintain space temperature setpoint of 72°F (adj.). 
 
Unoccupied Mode:  Unit will operate to maintain setback temperature of 60°F (adj.).  If space 
temperature setpoint is satisfied the OA and EA damper will close and unit fans will be disabled. 
 
Safeties:  If HC – 2 freezestat trips (38°F) the HW valve will open 100%, OA and EA dampers 
will close and unit will be shut down.  Unit will resume operation when freezestat is reset. 
 
If dirty filter switch trips an alarm will be initiated. 

1

1 INTERLOCK 2ND SET OF N.C. CONTACTS W/ 24VAC POWER TO VALVE.



TAG QTY VENDOR PART NO DESCRIPTION

ENC - 6 1 TRANE X19091354010 ENC, TRACER UC SM ALL, NON-POWERED

UC400 - 6 1 TRANE BM UC400AAA0100011UC400 CONTROLLER, FRAM E M OUNT

TX - 6 1 KELE TR75VA001 XFR 120:24VAC, 75VA, CB

BILL OF M ATERIALSTYPICAL FOR 1
(ERU - 3)

UC400 - 6

LOCATION:

SYSTEM 
CONTROLLED:

ERU - 3

BO4

BO5

BO6

BO7

BO8

BO9

B

A

NC

NO

C

NC

NO

C

NC

NO

C

UC400

ADDRESS

LINK IMC

TX

RX

SERVICE

TRANE

AO1
BI4

24
VAC

AO2
BI5

UI1 UI2 AI4 AI5AI2 AI3AI1

P1 P2

IMCIMC
24

VAC
24

VAC
BI2 BI3BI1

+24
VDC

IMCLINK

NO NC C
BO1

NO NC C
BO2

NO NC C
BO3

RELAYS

A B

BO4 BO5 BO6 BO7 BO8 BO9
TRIACSTRIAC

SUPPLY

BO1 BO2 BO3 BO4 BO5 BO6 BO7 BO8 BO9

AI5

AI4

AI3

AI2

AI1

UI2

UI1

AO2/BI5

AO1/BI4

24

+

+

-

-

-

-

+

LI
N

K

BI3

BI2

BI1

24

24

24

V
D

C
IM

C
LI

N
K

V
A

C
V

A
C

V
A

C
P

I2
P

I1

BO3

BO2

BO1

SERVICE TOOL

ADDRESS

WHT

BLK
SHLD

RED

550
D

TE - 2 PUBLICATIONS & LOCKERS 183 SPACE TEMP & 
SETPOINT (THERM)

WHT

BLK
SHLD

551
D

TE - 1 DISCHARGE AIR TEMP (THERM)

WHT

BLK
REDSHLD

556
E

V1 HC - 2 VALVE MOD (2-10VDC)

FIELD
A

BACNET MS/TP WHT

BLK

FIELD
A

BACNET MS/TP WHT

BLKSHLD

WHT

BLK
SHLD

559
F

LLT - 1 FREEZESTAT CLOSE

WHT

BLKTAPE SHLD

560
D

DIRTY FILTER ALARM

TX - 6

24VAC120 VAC

WHT

BLK

TAPE SHLD

566
D

R - 1 UNIT ENABLE

ENC - 6

GRN
1

ERU - 3 UC400 - 6 WIRING DETAIL
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1 DEVICE MUST BE GROUNDED WITH FACTORY PROVIDED GROUND WIRE AS DETAILED IN THE 
DEVICE INSTALLATION LITERATURE.



TAG QTY VENDOR PART NO DESCRIPTION

CO2 - 1 2 TRANE X1379042201 CO2 SENS, DEM AND-CONTROLLED VENT

V 36 BELIM O - REFER TO VALVE SCHEDULE

TE - 2 36 KELE KTV-24 VAV BOX DUCT TEMPERATURE SENSOR

TX - 1 36 KELE TR50VA005 XFR 120:24VAC, 50VA, CB

BILL OF M ATERIALS

SINGLE DUCT VAV W/ REHEAT UC210 WIRING DETAIL
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H

C

SUPPLY 
AIR

AIR 
FLOW

VCWF

GND

24VAC

GND

24VAC

BO1

24VAC

BO2

24VAC

BO3

AO1

GND

AO2

GND

AI1

GND

AI2

AI3

GND

BI1

UI1

UI2

GND

GND

LI
N

K
 -

LI
N

K
 +

LI
N

K
 -

LI
N

K
 +

24
 V

D
C

G
N

D
IM

C
 +

IM
C

 -

24
 V

D
C

G
N

D

IM
C

 +

IM
C

 -

x10
0

x10
x1

ADDRESS 

J15

J16

J17

J18

J19

J20

J21

J22

J23

J26

J27

J28

J29

J1

J2

J3

J4

J5

CLS
OPN

24VAC

GND

24VAC

GND

09

8

123

564

7

09

8

123

564

7

09

8

123

564

7

VAV - X

LOCATION:

SYSTEM 
CONTROLLED:

REDAIR VALVE FACT
BLK

BLU

FACT
AIR
VALFACT CFM

TX - 1

24VAC120 VAC

GRN

GND1

WHT

BLK

TAPE SHLD

112
D

RED103V HW VALVE MOD (FLOATING)
D

BLK

TAPE SHLD

WHT

WHT

TAPE SHLD

106 TE - 1 SPACE TEMP & SETPOINT (THERM)
DBLK

RED

WHT

TAPE SHLD

107 TE - 2 DISCHARGE AIR TEMPERATURE
DBLK

FACT
LOW (TOP)

HIGH (UNDER)
AIR FLOW CFM

WHT

TAPE SHLD

110 CO2 - 1 SPACE CO2 SENSOR

BLK
RED

FIELD
A

BACNET MS/TP WHT

BLK

FIELD
A

BACNET MS/TP WHT

BLK

SHLD

TYPICAL FOR 36
(SINGLE DUCT VAV W/ REHEAT)

1 DEVICE MUST BE GROUNDED WITH FACTORY PROVIDED GROUND WIRE AS DETAILED IN THE 
DEVICE INSTALLATION LITERATURE.

107
D 43

TE - 2

103
D 43

V

NO 106
D 43

TE - 1

H
W

S

H
W

R

110
E 43

CO2 - 1

1

1 TYPICAL FOR VAV - 36 & VAV - 37 ONLY.

1
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The VAV will use the measured space temperature and the active cooling setpoint to determine 
the requested cooling capacity of the unit. The outputs will be controlled based on the unit 
configuration and the requested cooling capacity. 
 
Heating Mode:  When the unit is in heating mode, the VAV controller will maintain the space 
temperature at the active heating setpoint by modulating the airflow between the active heating 
minimum airflow setpoint to the maximum heating airflow setpoint. Based on the VAV 
controller occupancy mode, the active heating setpoint will be one of the following:  
 
Setpoint      Default Value   
Occupied Heating Setpoint    71°F 
Unoccupied Heating Setpoint    60°F     
Occupied Min Heating Airflow Setpoint  See VAV Schedule 
Occupied Max Heating Airflow Setpoint  See VAV Schedule 
 
The VAV controller will use the measured space temperature and the active heating setpoint to 
determine the requested heating capacity of the unit. The outputs will be controlled based on the 
unit configuration and the requested heating capacity. 
 
Reheat Control:  Reheat will only be allowed when the primary air temperature is 5.0 deg. F 
below the configured reheat enable setpoint of 70.0 deg. F (adj.). The reheat will be enabled 
when the space temperature drops below the active cooling setpoint and the airflow is at the 
minimum cooling airflow setpoint. During reheat the VAV will operate at its minimum heating 
airflow setpoint and energize the heat as follows: 
 
Proportional Hot Water Reheat:  If the space temperature is below the heating setpoint the hot 
water reheat valve will modulate as required to maintain the active heating setpoint.  
 
Space Sensor Failure:  If there is a fault with the operation of the zone sensor an alarm will be 
annunciated at the BAS. Space sensor failure will cause the VAV to drive the damper to 
minimum airflow if the VAV is in the occupied mode, or drive it closed if the VAV is in the 
unoccupied mode. 
 

Sequence of Operation: 
 
Building Automation System Interface:  The Building Automation System (BAS) will send the 
controller Occupied and Unoccupied commands. The BAS may also send a Heat/Cool mode, 
priority shutdown commands, space temperature and/or space temperature setpoint.  If 
communication is lost with the BAS, the VAV controller will operate using its local setpoints.  
 
Occupancy Mode:  The occupancy mode will be communicated or hardwired to the VAV via a 
binary input. Valid Occupancy modes for the VAV will be: 

 
Occupied:  Normal operating mode for occupied spaces or daytime operation. When the 
unit is in the occupied mode the VAV will maintain the space temperature at the active 
occupied heating or cooling setpoint. Applicable ventilation and airflow setpoints will be 
enforced. The occupied mode will be the default mode of the VAV. 
 
Unoccupied:  Normal operating mode for unoccupied spaces or nighttime operation. 
When the unit is in unoccupied mode the VAV controller will maintain the space 
temperature at the stored unoccupied heating or cooling setpoint regardless of the 
presence of a hardwired or communicated setpoint. When the space temperature exceeds 
the active unoccupied setpoint the VAV will modulate fully closed.  

 
Heat/Cool Mode:  The Heat/Cool mode will be set by a communicated value or automatically by 
the VAV. In standalone or auto mode the VAV will compare the primary air temperature with 
the configured auto changeover setpoint to determine if the air is "hot" or "cold". Heating mode 
will command the VAV to heat only; it implies the primary air temperature is hot. Cooling mode 
will command the VAV to cool only; it implies the primary air temperature is cold. 
 
Heat/Cool Setpoint:  The space temperature setpoint will be determined either by a local (e.g., 
thumbwheel) setpoint, the VAV default setpoint or a communicated value. The VAV will use the 
locally stored default setpoints when neither a local setpoint nor communicated setpoint is 
present. If both a local setpoint and communicated setpoint exist, the VAV will use the 
communicated value. 
 
Cooling Mode:  When the unit is in cooling mode, the VAV controller will maintain the space 
temperature at the active cooling setpoint by modulating the airflow between the active cooling 
minimum airflow setpoint to the maximum cooling airflow setpoint. Based on the VAV 
controller occupancy mode, the active cooling setpoint will be one of the following:  
 
Setpoint      Default Value   
Occupied Cooling Setpoint    74°F 
Unoccupied Cooling Setpoint    85°F 
Occupied Min Cooling Airflow Setpoint  See VAV Schedule  
Occupied Max Cooling Airflow Setpoint  See VAV Schedule  
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Tag Location Served Max CFM Min CFM Inlet Size (in) Floor Served By

VAV - 1 Sign Workshop 142 1000 700 10" First Floor RTU - 1

VAV - 2 Sign Shop Office 141 500 350 8" First Floor RTU - 1

VAV - 3 Office 143 150 105 5" First Floor RTU - 1

VAV - 4 Office 144 110 75 5" First Floor RTU - 1

VAV - 6 Office 121 300 210 6" First Floor AHU - 2

VAV - 7 Storage 116 200 100 5" First Floor AHU - 2

VAV - 8 Women 117 700 490 8" First Floor AHU - 2

VAV - 9 Office 114 400 280 6" First Floor AHU - 2

VAV - 10 Office 113 500 350 8" First Floor AHU - 2

VAV - 11 Office 106 100 70 5" First Floor AHU - 2

VAV - 12 Break 111 800 550 8" First Floor AHU - 2

VAV - 13 Office 105 160 110 5" First Floor AHU - 2

VAV - 14 Office 100 750 525 8" First Floor AHU - 2

VAV - 15 Office 104 125 90 5" First Floor AHU - 2

VAV - 16 Office 101 200 140 5" First Floor AHU - 2

VAV - 17 Office 103 150 105 5" First Floor AHU - 2

VAV - 18 Office 135 300 250 6" First Floor AHU - 1

VAV - 19 Office 133 310 220 6" First Floor AHU - 1

VAV - 20 N.O.C. 132 300 210 6" First Floor AHU - 1

VAV - 21 Office 138 100 75 5" First Floor AHU - 1

VAV - 22 Office 131 600 420 8" First Floor AHU - 1

VAV - 23 Storage 214 400 280 6" Second Floor RTU - 2

VAV - 24 Open Office 1500 1350 12" Second Floor RTU - 2

VAV - 25 Conference Room 212 450 315 6" Second Floor RTU - 2

VAV - 26 Office 211 125 90 5" Second Floor RTU - 2

VAV - 27 Office 210 125 90 5" Second Floor RTU - 2

VAV - 28 Office 209 145 100 5" Second Floor RTU - 2

VAV - 29 Office 208 130 90 5" Second Floor RTU - 2

VAV - 30 Conference Room 207 160 150 5" Second Floor RTU - 2

VAV - 31 Office 206 450 405 6" Second Floor RTU - 2

VAV - 32 Office 205 110 75 5" Second Floor RTU - 2

VAV - 33 Office 204 110 75 5" Second Floor RTU - 2

VAV - 34 Office 203 110 75 5" Second Floor RTU - 2

VAV - 35 Office 201 1200 850 10" Second Floor RTU - 2

VAV - 36 Conference 112A 1200 600 10" First Floor AHU - 2

VAV - 37 Conference 112B 1200 600 10" First Floor AHU - 2



TAG QTY VENDOR PART NO DESCRIPTION

TE - 1, TE - 2, TE - 3, TE - 4, TE - 5, TE - 6, TE - 7, TE - 8, TE - 9, TE - 1010 TRANE X1351153001 TEM P SENS ZONE THERM  O/U

V 10 BELIM O - REFER TO VALVE SCHEDULE

BILL OF M ATERIALS

CONVECTORS FLOW DIAGRAM
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459
37

V

HWS

HWR

TYPICAL FOR 1
(CONVECTORS)

CONV - 1

UNISEX 136

CONV - 1 VALVE
OPEN/CLOSE

444
D 37

TE - 1

SPACE TEMP

458
37

V

HWS

HWR

CONV - 2

UNISEX 134

CONV - 2 VALVE
OPEN/CLOSE

443
D 37

TE - 2

SPACE TEMP

265
27

V

HWS

HWR

CONV - 3

WOMEN 124A

CONV - 3 VALVE
OPEN/CLOSE

285
D 28

TE - 3

SPACE TEMP

276
28

V

HWS

HWR

CONV - 4

UNISEX 124B

CONV - 4 VALVE
OPEN/CLOSE

289
D 28

TE - 4

SPACE TEMP

622
52

V

HWS

HWR

CONV - 5

MEN 125

CONV - 5 VALVE
OPEN/CLOSE

607
D 52

TE - 5

SPACE TEMP

403
30

V

HWS

HWR

CONV - 6

UNISEX 146

CONV - 6 VALVE
OPEN/CLOSE

388
D 30

TE - 6

SPACE TEMP

592
49

V

HWS

HWR

CONV - 7

WOMEN 117

CONV - 7 VALVE
OPEN/CLOSE

578
D 49

TE - 7

SPACE TEMP

591
49

V

HWS

HWR

CONV - 8

MEN 118

CONV - 8 VALVE
OPEN/CLOSE

577
D 49

TE - 8

SPACE TEMP

590
49

V

HWS

HWR

CONV - 9

WOMEN 215

CONV - 9 VALVE
OPEN/CLOSE

576
D 49

TE - 9

SPACE TEMP

589
49

V

HWS

HWR

CONV - 10

MEN 216

CONV - 10 VALVE
OPEN/CLOSE

575
D 49

TE - 10

SPACE TEMP

WIRE TO MAU - 3
UC400 - 3

WIRE TO MAU - 3
UC400 - 3

WIRE TO AHU - 2
UC600 - 3 & XM30 - 3

WIRE TO AHU - 2
XM30 - 4 & XM32 - 2

WIRE TO EMER VENT
UC600 - 8

WIRE TO MAU - 1
UC400 - 1

Sequence of Operation: 
 
If space temperature falls below setpoint as sensed by wall sensor the HW valve will open.  
When space temperature setpoint has been satisfied the HW valve will close. 



TAG QTY VENDOR PART NO DESCRIPTION

TE - 9 1 TRANE X1351153001 TEM P SENS ZONE THERM  O/U

DA - 7B 1 BELIM O LF24-S US ACT ON-OFF 24VAC SR 35IN-LB

CS - 2, CS - 11, CS - 7, CS - 17, CS - 9 5 KELE RIBXGTFL CUR SW, 0.75A, SPLIT, NO, LED

R - 2, R - 11, R - 7, R - 17, R - 9 7 KELE RIBU1C RLY SPDT,  LED, 10-30 VAC/DC/120 VAC

D - 2, D - 11, D - 7A, D - 17, D - 9, D - 7B 6 RUSKIN - REFER TO DAM PER SCHEDULE

BILL OF M ATERIALS

EXHAUST FAN FLOW DIAGRAM
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EA

EF - 2

398
30

CS - 2

D
404

30

R - 2

R
EF - 2
START/STOP

EF - 2
STATUS

D - 2

MD

TYPICAL FOR 1
(EXHAUST FANS)

EA

EF - 11

587
49

CS - 11

D
593

49

R - 11

R EF - 11
START/STOP

EF - 11
STATUS

D - 11

MD

EA

EF - 7

167
23

CS - 7

D
185

23

R - 7

R
EF - 7
START/STOP

EF - 7
STATUS

D - 7A

MD

SW - 1
ON

OFF

SW - 2
ON

OFF

EA

EF - 17

229
24

CS - 17

D
184

23

R - 17

R EF - 17
START/STOP

EF - 17
STATUS

D - 17

MD

UNISEX 134/136TOILETS 117/118/215/216

N.O.C.SIGN WORKSHOP 142

EA

EF - 9

588
49

CS - 9

D
594

49

R - 9

R
EF - 9
START/STOP

EF - 9
STATUS

D - 9

MD

ELEV MACHINE RM 115

581
D 49

ES - 9
EF - 9 DAMPER
POSITION

579
D 49

TE - 9

SPACE TEMP

D
392

30

R - 2

R

SW - 1
STATUS

D
181

23

R - 7

R

SW - 2
STATUS

FAN 
MOTOR

NH
120VAC FAN POWER 

CKT

EXHAUST FAN W/ DAMPER & SWITCH WIRING DETAIL

FAN 
MOTOR

NH
120VAC FAN POWER 

CKT

EXHAUST FAN W/ DAMPER WIRING DETAIL

DA - X

ES - X

C

R
 -

 X

CS - X

C

R
 -

 X

CS - X

FAN
ENABLE

FAN
STATUS

FAN
ENABLE

FAN
STATUS

DA - X

ES - X

SW - 1

C

SW - 1
STATUS

WIRE TO MAU - 1
UC400 - 1

WIRE TO AHU - 1
UC600 - 2

WIRE TO AHU - 1
UC600 - 2 & XM30 - 1

RA D - 7B

E
194

24

DA - 7B

N.O.C. RETURN
DAMPER

OPEN/CLOSE

RA
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Sequence of Operation: 
 
EF – 2 will operate continuously with RTU – 1, in occupied mode.  When fan is enabled the OA 
damper will open when end switch confirms damper is open.  If fan is called to run and status is 
not confirmed an alarm will be initiated. 

EF – 7 and EF – 17 will operate continuously with AHU – 1 in occupied mode.  When fan is 
enabled the OA damper will open when end switch confirms damper is open.  If fan is called to 
run and status is not confirmed an alarm will be initiated. 

EF – 9 Elevator Machine Rm:  If space temperature rises above setpoint EF – 9 damper will open 
upon confirmation from end switch and fan will be enabled.  If fan is called to run and status is 
not confirmed an alarm will be initiated.  When space temperature setpoint is satisfied the EA 
damper will close and the exhaust fan will be disabled. 

EF – 11:  Exhaust fan will operate continuously when either RTU – 2 or AHU – 2 is in occupied 
mode.  When fan is enabled the OA damper will open when end switch confirms damper is open.  
If fan is called to run and status is not confirmed an alarm will be initiated. 

Manual switched fans: 

Wall Switch enables fan when switch ON. 
a. EF – 2 (damper opens and fan starts). 
b. EF – 7 (Fan damper opens and room return duct damper closes then fan starts). 



TAG QTY VENDOR PART NO DESCRIPTION

ENC - 7 1 TRANE X19091354010 ENC, TRACER UC SM ALL, NON-POWERED

UC400 - 7 1 TRANE BM UC400AAA0100011UC400 CONTROLLER, FRAM E M OUNT

TX - 7 1 KELE TR75VA001 XFR 120:24VAC, 75VA, CB

BILL OF M ATERIALSTYPICAL FOR 1
(EF - 9, EF - 10, EF - 11 & CONV'S)

UC400 - 7

LOCATION:

SYSTEM 
CONTROLLED:

MDF 119

EF - 9, EF - 10, EF - 11 & CONV'S

BO4

BO5

BO6

BO7

BO8

BO9

B

A

NC

NO

C

NC

NO

C

NC

NO

C

UC400

ADDRESS

LINK IMC

TX

RX

SERVICE

TRANE

AO1
BI4

24
VAC

AO2
BI5

UI1 UI2 AI4 AI5AI2 AI3AI1

P1 P2

IMCIMC
24

VAC
24

VAC
BI2 BI3BI1

+24
VDC

IMCLINK

NO NC C
BO1

NO NC C
BO2

NO NC C
BO3

RELAYS

A B

BO4 BO5 BO6 BO7 BO8 BO9
TRIACSTRIAC

SUPPLY

BO1 BO2 BO3 BO4 BO5 BO6 BO7 BO8 BO9

AI5

AI4

AI3

AI2

AI1

UI2

UI1

AO2/BI5

AO1/BI4

24

+

+

-

-

-

-

+

LI
N

K

BI3

BI2

BI1

24

24

24

V
D

C
IM

C
LI

N
K

V
A

C
V

A
C

V
A

C
P

I2
P

I1

BO3

BO2

BO1

SERVICE TOOL

ADDRESS

WHT

BLK
SHLD

575
D

TE - 10 MEN 216 SPACE TEMP (THERM)

WHT

BLK
SHLD

576
D

TE - 9 WOMEN 215 SPACE TEMP (THERM)

WHT

BLK
SHLD

577
D

TE - 8 MEN 118 SPACE TEMP (THERM)

WHT

BLK
SHLD

578
D

TE - 7 WOMEN 117 SPACE TEMP (THERM)

WHT

BLK
SHLD

579
D

TE - 9 ELEV MACH RM 115 SPACE TEMP (THERM)

WHT

BLK
SHLD

581
D

ES - 9 EF - 9 DAMPER POSITION

FIELD
A

BACNET MS/TP WHT

BLK

FIELD
A

BACNET MS/TP WHT

BLKSHLD

WHT

BLK
SHLD

586
D

R - 1 SW - 1 STATUS

WHT

BLK
SHLD

587CS - 11 EF - 11 STATUS

WHT

BLKTAPE SHLD

588CS - 9 EF - 9 STATUS

TX - 7

24VAC120 VAC

WHT

BLK TAPE SHLD

589
E

V MEN 216 CONV - 10 VALVE OPEN/CLOSE

WHT

BLK

TAPE SHLD

590
E

V WOMEN 215 CONV - 9 VALVE OPEN/CLOSE

WHT

BLK TAPE SHLD

591
E

V MEN 118 CONV - 8 VALVE OPEN/CLOSE

WHT

BLK

TAPE SHLD

592
E

V WOMEN 117 CONV - 7 VALVE OPEN/CLOSE

WHT

BLK TAPE SHLD

593
D

R - 11 EF - 11 START/STOP

WHT

BLK

TAPE SHLD

594
D

R - 9 EF - 9 START/STOP

WHT

BLK

TAPE SHLD

597
E

DA - 1 BREAK 111 RETURN AIR DAMPER OPEN/CLOSE

ENC - 7

GRN
1

EF - 9, EF - 10, EF - 11 & CONV'S UC400 - 7 WIRING DETAIL

1
2

3

A223621

49A223621.AXD

D TAYLOR D MACLAUCHLAN

RECORD DOCUMENT 11/12/2014 MSH

SALESPERSON:

FILE 
NAME:

NUM. REVISION DATE: BY:

DESIGNED BY: CHECKED BY:

DOT - 66 INDUSTRIAL DRIVE

66 INDUSTRIAL DRIVE

AUGUSTA, ME 04330

PROJECT:

207-828-1777

WESTBROOK, ME 04092

860 SPRING STREET, UNIT 1

PORTLAND ME

DWG:

4

5
PROJECT ID:CID: PID:

CID00029357 PID00031284

1 DEVICE MUST BE GROUNDED WITH FACTORY PROVIDED GROUND WIRE AS DETAILED IN THE 
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TA G QTY V EN DOR PA RT N O D ESC RIPTION

DA  - 1, D A  - 6 2 B ELIM O A FB 24 -S US SPRING, 180 IN-LB , ON/OFF, 24 V , SW

CS - 6 , CS -  1 2 KELE RIB X GTFL C UR SW , 0 .75A , SPLIT, N O, LED

R - 1 1 KELE RIB L3C 3 PST RELA Y

TM R - 1 1 KELE FF6 0M HC 6 0  M INUTE TIM ER SW ITC H W /  HOLD

TX  - 1 1 KELE TR150V A 001 150V A  CONTROL TR A NSFORM ER 12 0 :24V A C

D - 6 , D -  1 2 RUSKIN - R EFER TO DA M PER  SCHEDULE

CO - 1, C O - 2 , CO - 3 , CO - 4 , CO - 5, CO - 6 6 V ULCA IN E3 SCO PLU G-IN CO C A RTR ID GE (FOR USE W ITH E3 SM )

E3SM  - 1, E3SM  - 2 , E3SM  - 3 , E3SM  - 4 , E3SM  - 5, E3SM  - 6 , E3SM  - 7, E3 SM  - 8 , E3 SM  - 9 , E3 SM  - 10 , E3SM  - 11, E3SM  - 1212 V ULCA IN E3SM E³POINT W / O SENSOR , W A LL M OU NT, M ODB U S/ B A CNET, 24V A C/ V DC

NO2 - 1, NO2 -  2 , N O 2  - 3  NO2 - 4 , NO2 - 5, NO2  - 66 V ULCA IN E3 NO2 PLU G-IN NO2 CA RTRIDGE (FOR USE W ITH E3SM )

V A 30 1C 1 V ULCA IN 30 1-C-DLC 3 01C CON TROLLER W ITH DA TA LOGGER , (4 )  DPDT RELA Y S, NEM A  4 X  ENC LOSURE

B ILL OF M A TERIA LS

EMERGENCY VENTILATION SYSTEM FLOW DIAGRAM
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EA

EF - 6

EF - 6 VFD
STATUS

D - 6

TYPICAL FOR 1
(EMERGENCY VENTILATION SYSTEM)

SF - 1

SA

VFD - 6

614
52

CS - 6

EF - 6 VFD
HZ

SF - 1 VFD
STATUS

VFD - 1

613
52

CS - 1

SF - 1 VFD
HZ

DA - 6

EF - 6 DAMPER
POSITION

D - 1

DA - 1

SF - 1 DAMPER
POSITION

CO - 1 NO2 - 1 CO - 2 NO2 - 2

VA301C

120VAC

CO - 3 NO2 - 3 CO - 4 NO2 - 4

CO - 5 NO2 - 5 CO - 6 NO2 - 6

E3SM - 1 E3SM - 2 E3SM - 3 E3SM - 4 E3SM - 5 E3SM - 6 E3SM - 7 E3SM - 8

E3SM - 10 E3SM - 11 E3SM - 12E3SM - 9

LOCATE IN HEAVY
VEHICLE SERVICE 160

LOCATE IN HEAVY
VEHICLE SERVICE 160

LOCATE IN HEAVY
VEHICLE SERVICE 160

LOCATE IN HEAVY
VEHICLE SERVICE 160

LOCATE IN LIGHT
VEHICLE SERVICE 170

LOCATE IN LIGHT
VEHICLE SERVICE 170

TX - 1

120VAC

P2WP - 1 P2WP - 2

616
D52

615
D52

24V
ES

24V
ES

609
D 52

HZ - 6

608
D 52

HZ - 1

TMR - 1

R - 1

R

24
V

A
C

611
D52

RV - 1

62
7

D
52P

W
R

 -
 1

REDUCED
VENTILATION

STATUS

Sequence of Operation: 
 
Emergency Ventilation:  EF – 6 and SF – 1 will be enabled if NO2 sensors detect 3ppm and/or 
CO sensors detect 25ppm.  If gas levels continue to rises above 5ppm of NO2 and/or 35ppm of 
CO then exhaust fans will continue to operate and an audible alarm will sound.  When conditions 
return to normal EF – 6 and SF – 1 will be disabled and associated dampers will close. 
 
Reduced Ventilation:  EF – 6 and SF – 1 will be enabled and associated dampers will open when 
60 minute timer switch is enabled.  When timer is in use a signal will be sent to Trane.  If fans 
are called to run by timer and status is not confirmed an alarm will be initiated.  When timer 
expires, fans will be disabled and dampers will close. 
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Vin Vout

V+ V- V+ V- A1 B1 A2 B2 SHIELD N.O. N.C.

J25

N.O. N.C.

J26

N
.O

.
N

.C
.

J7

N
.O

.
N

.C
.

J3

V+ V- A1 B1 SHLD

V+ V- A1 B1 SHLD

V+ V- A1 B1 SHLD

V+ V- A1 B1 SHLD

V+ V- A1 B1 SHLD

V+ V- A1 B1 SHLD

N H

12
0V

A
C

EF - 6 VFD
ENABLE

SF - 1 VFD
ENABLE

TYPICAL FOR 1
(EMERGENCY VENTILATION SYSTEM)

VFD ENABLE
(BI)

VFD SPEED
(AI)

VFD HZ
(AO)

C

NO

NC

(R1)

+ -

24
V

A
C

1

2(+)

(COMMON)

D

VFD SPEED
(UC400)

VFD ENABLE
(VULCAIN

CONTROLLER)

VFD WIRING DETAIL

RUN PERMISSIVE
(TYP FOR EF ONLY)

S1

S2

S3

(C)

(NC)

(NO)

N.O.

N.C.

C

VFD HZ
(UC400)

CONTINUE TO NEXT
SENSOR
(TOTAL OF 6 CO SENSORS
AND 6 NO2 SENSOR)

24VAC

C

R
 -

 1 TMR - 1

REDUCED VENTILATION
STATUS (TO UC400)



TAG QTY VENDOR PART NO DESCRIPTION

ENC - 8 1 TRANE X19091354010 ENC, TRACER UC SM ALL, NON-POWERED

UC400 - 8 1 TRANE BM UC400AAA0100011UC400 CONTROLLER, FRAM E M OUNT

TX - 8 1 KELE TR75VA001 XFR 120:24VAC, 75VA, CB

BILL OF M ATERIALSTYPICAL FOR 1
(EMERGENCY VENTILATION 

SYSTEM)

UC400 - 8

LOCATION:

SYSTEM 
CONTROLLED:

EMERGENCY VENTILATION SYSTEM

BO4

BO5

BO6

BO7

BO8

BO9

B

A

NC

NO

C

NC

NO

C

NC

NO

C

UC400

ADDRESS

LINK IMC

TX

RX

SERVICE

TRANE

AO1
BI4

24
VAC

AO2
BI5

UI1 UI2 AI4 AI5AI2 AI3AI1

P1 P2

IMCIMC
24

VAC
24

VAC
BI2 BI3BI1

+24
VDC

IMCLINK

NO NC C
BO1

NO NC C
BO2

NO NC C
BO3

RELAYS

A B

BO4 BO5 BO6 BO7 BO8 BO9
TRIACSTRIAC

SUPPLY

BO1 BO2 BO3 BO4 BO5 BO6 BO7 BO8 BO9

AI5

AI4

AI3

AI2

AI1

UI2

UI1

24

+

+

-

-

-

-

+

LI
N

K

BI3

BI2

BI1

24

24

24

V
D

C
IM

C
LI

N
K

V
A

C
V

A
C

V
A

C
P

I2
P

I1

BO3

BO2

BO1

SERVICE TOOL

AO2/BI5

AO1/BI4

ADDRESS

WHT

BLK
SHLD

607
D

TE - 5 MEN 125 SPACE TEMP (THERM)

WHT

BLK
SHLD

608
D

HZ - 1 SF - 1 VFD HZ (0-10VDC)

WHT

BLK
SHLD

609
D

HZ - 6 EF - 6 VFD HZ (0-10VDC)

FIELD
A

BACNET MS/TP WHT

BLK

FIELD
A

BACNET MS/TP WHT

BLKSHLD

WHT

BLK
SHLD

614CS - 6 EF - 6 VFD STATUS

WHT

BLK
SHLD

615
D

SF - 1 DAMPER POSITION

WHT

BLKTAPE SHLD

616
D

EF - 6 DAMPER POSITION

627
D

PWR - 1 WHT

BLKTAPE SHLD

TX - 8

24VAC120 VAC

WHT

BLK

TAPE SHLD

622
E

V MEN 125 CONV - 5 VALVE OPEN/CLOSE

ENC - 8

WHT

BLK
SHLD

611
D

RV - 1 REDUCED VENTILATION STATUS

WHT

BLK
SHLD

613CS - 1 SF - 1 VFD STATUS

GRN
1

EMERGENCY VENTILATION SYSTEM UC400 - 8 WIRING DETAIL
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DEVICE INSTALLATION LITERATURE.



TAG QTY VENDOR PART NO DESCRIPTION

DA - 1 1 BELIM O LF24-S US ACT ON-OFF 24VAC SR 35IN-LB

R - 1 1 KELE RIBU1C RLY SPDT,  LED, 10-30 VAC/DC/120 VAC

D - 1 1 RUSKIN - REFER TO DAM PER SCHEDULE

BILL OF M ATERIALS

KITCHEN HOOD SYSTEM FLOW DIAGRAM
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EF - 10

SW - 10
ON

OFF

D - 1RA RA

E
597

49

DA - 1

RETURN AIR
DAMPER OPEN/CLOSE

KITCHEN HOOD

TYPICAL FOR 1
(KITCHEN HOOD EXHAUST)

FC

D
586

49

R - 1

R
SW - 10
STATUS

Sequence of Operation: 
 
When fan switch located at the Kitchen Hood is in the ON position the fan will be enabled and 
the Trane system will receive status that fan switch is in the ON position.  When fan is enabled 
the return damper will close 90%.  When fan switch is in the OFF position the return damper will 
open and fan will be disabled. 



TAG QTY VENDOR PART NO DESCRIPTION

CS - 1, CS - 2 2 KELE RIBXGTFL CUR SW, 0.75A, SPLIT, NO, LED

TE - 1 1 KELE ST-D24-XH TEM P SENS, DUCT/IM M , THERM , 9 IN, HB

BILL OF M ATERIALS

MISCELLANEOUS POINTS FLOW DIAGRAM
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TYPICAL FOR 1
(MISCELLANEOUS POINTS)

EJECTOR PUMP
CONTROL PANEL

FIELD
D

EJECTOR PUMP
HIGH LEVEL ALARM

ELEVATOR PUMP
CONTROL PANEL

FIELD
D

ELEVATOR PUMP
HIGH LEVEL ALARM

FIELD
D

ELEVATOR PUMP
OIL MINDER ALARM

EF

OA

667
55

CS - 1

673
55

CS - 2

476
D 39

TE - 1

SDET

671
D 55

DISCHARGE
AIR TEMP

SMOKE DETECTOR
STATUS

MAU FAN
STATUS

EXHAUST FAN
STATUS

669
D55

ALM - 1
BURNER FLAME

FAILURE

PAINT BOOTH MAU AND EXHAUST FAN MONITORED POINTS

SA

1 1

1 WIRE POINTS TO NEAREST CONTROLLER.  

Sequence of Operation: 
 
Miscellaneous points to be monitored by Trane for alarm conditions.  If condition is active an 
alarm will be initiated to Trane system. 



TAG QTY VENDOR PART NO DESCRIPTION

XM 30 - 6 1 TRANE X13651537010 4 POINT UI/AO EXPANSION M ODULE

BILL OF M ATERIALSTYPICAL FOR 1
(PAINT BOOTH MAU & EF)

U
I/A

O

IM
C

IM
C

+ IM
C

-

24 V
D

C

IM
C

T
X

R
X

S
E

R
V

IC
E

T
R
A
N
E

X
M

30

A
D

D
R

E
S

S

UI 4

UI 3

UI 2

UI 1

XM30 - 6

LOCATION:

SYSTEM 
CONTROLLED:

PAINT BOOTH MAU & EF

ADDRESS

BLK

WHT

SHLD
673 CS - 2 PAINT BOOTH EXHAUST FAN STATUS

BLK

WHT

SHLD
671

D
PAINT BOOTH MAU SMOKE DETECTOR STATUS

BLK

WHT

SHLD
669

D
ALM - 1 PAINT BOOTH BURNER FLAME FAILURE

BLK

WHT

SHLD
667 CS - 1 PAINT BOOTH MAU FAN STATUS

FIELD FROM UC400 - 4

PAINT BOOTH MAU & EF XM30 - 6 WIRING DETAIL
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TAG QTY VENDOR PART NO DESCRIPTION

BILL OF M ATERIALS

GUH FLOW DIAGRAM
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GUH - X

1

TYPICAL FOR 17
(GAS FIRED UNIT HEATERS)

Sequence of Operation: 
 
Occupied Mode:  If space temperature falls below setpoint (70°F adj.) as sensed by unit provided 
thermostat the unit heater will be enabled.  When space temperature is satisfied the unit will be 
disabled. 
 
Unoccupied Mode (night setback):  If space temperature falls below setpoint (65°F adj.) as 
sensed by unit provided thermostat the unit heater will be enabled.  When space temperature is 
satisfied the unit will be disabled. 

Tag Location Served

GUH - 1 Sign Shop Floor 140

GUH - 2 Sign Shop Floor 140

GUH - 3 Fabrication 180

GUH - 4 Fabrication 180

GUH - 5 Heavy Vehicle Service 160

GUH - 6 Heavy Vehicle Service 160

GUH - 7 Fast Lane 150

GUH - 8 Fast Lane 150

GUH - 9 NAPA 193

GUH - 10 Light Vehicle Service 170

GUH - 11 Light Vehicle Service 170

GUH - 12 Fabrication 181

GUH - 13 Fabrication 180

GUH - 14 Fabrication 180

GUH - 15 Light Vehicle Service 170

GUH - 16 Light Vehicle Service 170

GUH - 17 Prep 193

1 THERMOSTAT PROVIDED W/ UNIT.  WIRING BY TRANE.



TAG QTY VENDOR PART NO DESCRIPTION

V 5 BELIM O - REFER TO VALVE SCHEDULE

A 5 KELE A19DAC-1C STRAP ON AQUASTAT

TS 5 KELE ETD5-S-1S H/C TSTAT; 50-90F, LINE VOLT

BILL OF M ATERIALS

UH/CUH FLOW DIAGRAM
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TYPICAL FOR 5
(UNIT HEATERS/CABINET UNIT HEATERS)

HWS

HWR

V

A
UH/CUH - X

Tag Location Served

UH - 1 Mech 196

CUH - 1 Entry 196

CUH - 2 Stair 1 ST12

CUH - 3 Corridor 110

CUH - 4 Stair 2 ST22

120VAC

TS

Sequence of Operation: 
 
Occupied Mode:  If space temperature falls below setpoint (70°F adj.) as sensed by space 
thermostat the NO contact will open and the HW valve will open.  When aquastat confirms HW 
flow (135°F adj.) the unit will be enabled.  When space temperature setpoint is satisfied the NO 
contact will close, HW valve will close and when aquastat no longer senses flow the unit will be 
disabled. 
 
Unoccupied Mode (night setback):  If space temperature falls below setpoint (65°F adj.) as 
sensed by space thermostat the NO contact will open and the HW valve will open.  When 
aquastat confirms HW flow (135°F adj.) the unit will be enabled.  When space temperature 
setpoint is satisfied the NO contact will close, HW valve will close and when aquastat no longer 
senses flow the unit will be disabled. 

C

NO

NC

H N

12

120VAC

V

TS

Y

B

R

2

3

1

HEAT

MTR

120VAC

H N

UH/CUH WIRING DETAIL



TAG QTY VENDOR PART NO DESCRIPTION

BILL OF M ATERIALS

DUCTLESS SPLIT AC UNITS FLOW DIAGRAM
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DAC - X

DCU - X

1

1 THERMOSTAT PROVIDED W/ UNIT.  SEE DETAIL FOR WIRING.

SIGNAL 12V GND

YELLOW RED BLACK

THERMOSTAT PCB

YL

RD

BK

THERMOSTAT

INDOOR TERMINAL BLOCK
Thermostat PCB 

Terminal block 

Remark

Indoor 

Terminal 

block

Function

YELLOW YL Signal

RED RD 12V

BLACK BK GND

LG THERMOSTAT WIRING DETAIL

Tag Location Served

DAC - 1 MDF 119

DAC - 2 Break 123

TYPICAL FOR 2
(DUCTLESS SPLIT AC UNITS)

2

2 WIRING BETWEEN INDOOR AND OUTDOOR UNIT TO BE CONFIRMED IN FIELD WITH UNIT PROVIDED 
SUBMITTAL.

Sequence of Operation: 
 
If space temperature rises above setpoint as sensed by unit provided thermostat the unit will be 
enabled.  When space temperature setpoint is satisfied the unit will be disabled. 
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TAG PREFIX QTY VENDOR PART NO DESCRIPTION

WEL 4 TRANE 4190-1108 WELL, 4IN X 1/2IN FPT X 3/4IN MPT, SS

TEH 2 TRANE 4190-7020 3% DUCT RH SENS, TEMP

TE 4 TRANE 41901132 TEMP SENS, DUCT/IMM, THERM 4 IN

UC400 8 TRANE BMUC400AAA0100011 UC400 CONTROLLER, FRAME MOUNT

UC600 1 TRANE BMUC600AAA0100011 UC600 CONTROLLER, FRAME MOUNT

TE 6 TRANE X1351152701 TEMP SENS ZONE THERM O/U SP

TE 11 TRANE X1351153001 TEMP SENS ZONE THERM O/U

XM30 2 TRANE X13651537010 4 POINT UI/AO EXPANSION MODULE

ENC 1 TRANE X13651559010 ENC, TRACER UC MEDIUM, 120 VAC OUTLET

CO2 - 1 2 TRANE X1379042201 CO2 SENS, DEMAND-CONTROLLED VENT

ENC 8 TRANE X19091354010 ENC, TRACER UC SMALL, NON-POWERED

TEH 1 BAPI BA/10K-2-H300-O-BB OUTSIDE AIR TEMP & RH 3%

V1, V 51 BELIMO - REFER TO VALVE SCHEDULE

V 5 BELIMO - REFER TO VALVE SCHEDULE

DA - 1, DA - 6 2 BELIMO AFB24-S US SPRING, 180IN-LB, ON/OFF, 24V, SW

DA 2 BELIMO LF24-S US ACT ON-OFF 24VAC SR 35IN-LB

DPS 4 DWYER ADPS-03-2-N DIFF PRES SW, 0.02-2.01 IN WC

HDW 2 KELE A-302-K STAT PRESS TIP, 1/4 BARB

HDW 2 KELE A-345-K FLANGE MOUNTING KIT

A 5 KELE A19DAC-1C STRAP ON AQUASTAT

LLT 2 KELE A70HA-2 LOW TSTAT, 35-80F, MAN'L, SPST, AUX, 6 FT

TS 5 KELE ETD5-S-1S H/C TSTAT; 50-90F, LINE VOLT

TMR 1 KELE FF60MHC 60 MINUTE TIMER SWITCH W/ HOLD

BILL OF MATERIALS
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TAG PREFIX QTY VENDOR PART NO DESCRIPTION

FXP - 1 1 KELE FXP-22 AIRFLOW SENSING ELEMENT

FXP - 1 1 KELE FXP-35 AIRFLOW SENSING ELEMENT

TE 36 KELE KTV-24 VAV BOX DUCT TEMPERATURE SENSOR

R 1 KELE RIBL3C 3PST RELAY

R 35 KELE RIBU1C RLY SPDT,  LED, 10-30 VAC/DC/120 VAC

CS 24 KELE RIBXGTFL CUR SW, 0.75A, SPLIT, NO, LED

HDW 2 KELE RPS WALL-MOUNT ROOM PRESSURE SENSOR W/1/4 IN BARB

TE 10 KELE ST-D24-XH TEMP SENS, DUCT/IMM, THERM, 9 IN, HB

TE 1 KELE ST-R24S-C SLAB TEMP

TX - 1 1 KELE TR150VA001 150VA CONTROL TRANSFORMER 120:24VAC

TX 36 KELE TR50VA005 XFR 120:24VAC, 50VA, CB

TX 8 KELE TR75VA001 XFR 120:24VAC, 75VA, CB

D 24 RUSKIN - REFER TO DAMPER SCHEDULE

DPT 2 SETRA 2601-MS1-N OUTSIDE AIRFLOW SENSOR

BPT 1 SETRA 2601-MS1-N BUILDING STATIC PRESSURE SENSOR

VA301C 1 VULCAIN 301-C-DLC 301C CONTROLLER WITH DATALOGGER, (4) DPDT RELAYS, NEMA 4X ENCLOSURE

NO2 - 1, NO2 - 2, NO 2 - 3 NO2 - 4, NO2 - 5, NO2 - 66 VULCAIN E3NO2 PLUG-IN NO2 CARTRIDGE (FOR USE WITH E3SM)

CO - 1, CO - 2, CO - 3, CO - 4, CO - 5, CO - 66 VULCAIN E3SCO PLUG-IN CO CARTRIDGE (FOR USE WITH E3SM)

E3SM - 1, E3SM - 2, E3SM - 3, E3SM - 4, E3SM - 5, E3SM - 6, E3SM - 7, E3SM - 8, E3SM - 9, E3SM - 10, E3SM - 11, E3SM - 1212 VULCAIN E3SM E³POINT W/O SENSOR, WALL MOUNT, MODBUS/BACNET, 24VAC/VDC

BILL OF MATERIALS
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Drawing Dimensions Damper  Control Fail Required
Item Service Tag Width (in) Height (in) Diam. (in) Area (SQFT) Type Vendor Model Type Position Signal Voltage

Control Dampers
Exhaust Fan Dampers

1 EF - 1 Damper D - 1 12.0 14.0 - 1.17 PB Ruskin CD-60 Electric fail closed on/off 24vac
2 EF - 2 Damper D - 2 10.0 8.0 - 0.56 PB Ruskin CD-60 Electric fail closed on/off 24vac
3 EF - 3 Damper D - 3 14.0 14.0 - 1.36 PB Ruskin CD-60 Electric fail closed on/off 24vac
4 EF - 6 Damper D - 6 60.0 60.0 - 25.00 PB Ruskin CD-60 Electric fail closed on/off 24vac
5 EF - 7 Damper D - 7A - - 8 0.35 PB Ruskin CDRS25 Electric fail closed on/off 24vac
6 EF - 7 Room Return Damper D - 7B - - 9 0.44 PB Ruskin CDRS25 Electric fail closed on/off 24vac
7 EF - 8 Damper D - 8 14.0 14.0 - 1.36 PB Ruskin CD-60 Electric fail closed on/off 24vac
8 EF - 9 Damper D - 9 - - 8 0.35 PB Ruskin CDRS25 Electric fail closed on/off 24vac
9 EF - 10 Return Air Damper D - 1 12.0 12.0 1.00 PB Ruskin CD-60 Electric fail closed on/off 24vac
10 EF - 11 Damper D - 11 16.0 16.0 - 1.78 PB Ruskin CD-60 Electric fail closed on/off 24vac
11 EF - 12 Damper D - 12 16.0 16.0 - 1.78 PB Ruskin CD-60 Electric fail closed on/off 24vac
12 EF - 13 Damper D - 13 16.0 14.0 - 1.56 PB Ruskin CD-60 Electric fail closed on/off 24vac
13 EF - 14 Damper D - 14 20.0 20.0 - 2.78 PB Ruskin CD-60 Electric fail closed on/off 24vac
14 EF - 15 Damper D - 15 12.0 16.0 - 1.33 PB Ruskin CD-60 Electric fail closed on/off 24vac
15 EF - 16 Damper D - 16 12.0 12.0 - 1.00 PB Ruskin CD-60 Electric fail closed on/off 24vac
16 EF - 17 Damper D - 17 - - 8 0.35 PB Ruskin CDRS25 Electric fail closed on/off 24vac
17 EF - 18 Damper D - 18 18.0 18.0 - 2.25 PB Ruskin CD-60 Electric fail closed on/off 24vac

Supply Fan Damper
18 SF - 1 D - 1 50.0 70.0 - 24.31 PB Ruskin CD-60 Electric fail closed on/off 24vac

 
GRV Dampers

19 GRV - 1 Damper D - 4 12.0 22.0 - 1.83 PB Ruskin CD-60 Electric fail closed on/off 24vac
20 GRV - 2 Damper D - 2 12.0 12.0 - 1.00 PB Ruskin CD-60 Electric fail closed on/off 24vac
21 GRV - 3 Damper D - 3 12.0 12.0 - 1.00 PB Ruskin CD-60 Electric fail closed on/off 24vac
22 GRV - 4 Damper D - 4 35.0 17.0 - 4.13 PB Ruskin CD-60 Electric fail closed on/off 24vac

ERU - 3 Dampers
23 OA Damper D - 1 16.0 16.0 - 1.78 PB Ruskin CD-60 Electric fail closed on/off 24vac
24 EA Damper D - 2 16.0 16.0 - 1.78 PB Ruskin CD-60 Electric fail closed on/off 24vac

 

 
Actuator(s) Vendor Comments

LF24-S US NC/FC Belimo
LF24-S US NC/FC Belimo
LF24-S US NC/FC Belimo

AFB24-S US NC/FC Belimo
LF24-S US NC/FC Belimo
LF24-S US NC/FC Belimo
LF24-S US NC/FC Belimo

AFB24-S US NC/FC Belimo
LF24-S US NC/FC Belimo
LF24-S US NC/FC Belimo
LF24-S US NC/FC Belimo
LF24-S US NC/FC Belimo
LF24-S US NC/FC Belimo
LF24-S US NC/FC Belimo
LF24-S US NC/FC Belimo
LF24-S US NC/FC Belimo
LF24-S US NC/FC Belimo

AFB24-S US NC/FC Belimo

LF24-S US NC/FC Belimo
LF24-S US NC/FC Belimo
LF24-S US NC/FC Belimo
LF24-S US NC/FC Belimo

LF24-S US NC/FC Belimo
LF24-S US NC/FC Belimo
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Label Valve Data inches inches
Room Fail Pipe Valve Closeoff GPM 

Item Equipment Name Tag Medium Qty. Manuf. Model No. Type Position Size Size Conn Pressure  
Radiant Floor Valve

1 3-way Manifold Valve Wash 191 Radiant Floor V1 HW 1 Belimo B329 + 3 way fail last 1-1/4" 1-1/4" screwed 200 6.00

AHU Valves
2 AHU - 1 HW Valve - V1 HW 1 Belimo B211 + 2 way fail open 3/4" 1/2" screwed 200 2.63
3 AHU - 2 HW Valve - V1 HW 1 Belimo B222 + 2 way fail open 1-1/4" 1" screwed 200 7.66

Heating Coil Valves
4 HC - 1 HW Valve Break 123 V HW 1 Belimo B210 + 2 way fail open - 1/2" screwed 200 1.90
5 HC - 2 HW Valve ERU - 3 Publications and Lockers 183 V HW 1 Belimo B210 + 2 way fail open 3/4" 1/2" screwed 200 1.09

VAV HW Valves
6 VAV - 1 HW Valve Sign Workshop 142 V HW 1 Belimo B211 + 2 way fail last - 1/2" screwed 200 2.82
7 VAV - 2 HW Valve Sign Shop Office 141 V HW 1 Belimo B210 + 2 way fail last - 1/2" screwed 200 1.69
8 VAV - 3 HW Valve Office 143 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.50
9 VAV - 4 HW Valve Office 144 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.50

10 VAV - 6 HW Valve Office 121 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 1.11
11 VAV - 7 HW Valve Storage 116 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.50
12 VAV - 8 HW Valve Women 117 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.91
13 VAV - 9 HW Valve Office 114 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.85
14 VAV - 10 HW Valve Office 113 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.84
15 VAV - 11 HW Valve Office 106 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.50
16 VAV - 12 HW Valve Break 111 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 1.51
17 VAV - 13 HW Valve Office 105 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.50
18 VAV - 14 HW Valve Office 100 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 1.37
19 VAV - 15 HW Valve Office 104 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.50
20 VAV - 16 HW Valve Office 101 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.67
21 VAV - 17 HW Valve Office 103 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.87
22 VAV - 18 HW Valve Office 135 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 1.28
23 VAV - 19 HW Valve Office 133 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 1.05
24 VAV - 20 HW Valve N.O.C. 132 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.50
25 VAV - 21 HW Valve Office 138 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.50
26 VAV - 22 HW Valve Office 131 V HW 1 Belimo B210 + 2 way fail last - 1/2" screwed 200 1.92
27 VAV - 23 HW Valve Storage 214 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.72
28 VAV - 24 HW Valve Open Office V HW 1 Belimo B210 + 2 way fail last - 1/2" screwed 200 2.11
29 VAV - 25 HW Valve Conference Room 212 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.81
30 VAV - 26 HW Valve Office 211 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.50
31 VAV - 27 HW Valve Office 210 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.50
32 VAV - 28 HW Valve Office 209 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.63
33 VAV - 29 HW Valve Office 208 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.50
34 VAV - 30 HW Valve Conference Room 207 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.50
35 VAV - 31 HW Valve Office 206 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 1.39
36 VAV - 32 HW Valve Office 205 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.50
37 VAV - 33 HW Valve Office 204 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.50
38 VAV - 34 HW Valve Office 203 V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.50
39 VAV - 35 HW Valve Office 201 V HW 1 Belimo B210 + 2 way fail last - 1/2" screwed 200 1.60
40 VAV - 36 HW Valve Conference 112A V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.83
41 VAV - 37 HW Valve Conference 112B V HW 1 Belimo B209 + 2 way fail last - 1/2" screwed 200 0.83

Convectors
42 CONV - 1 Unisex 136 V HW 1 Belimo ZONE215N-10 + 2 way fail last - 1/2" screwed 200 1.00
43 CONV - 2 Unisex 134 V HW 1 Belimo ZONE215N-10 + 2 way fail last - 1/2" screwed 200 1.00
44 CONV - 3 Woman 124A V HW 1 Belimo ZONE215N-10 + 2 way fail last - 1/2" screwed 200 1.00
45 CONV - 4 Unisex 124B V HW 1 Belimo ZONE215N-10 + 2 way fail last - 1/2" screwed 200 1.00
46 CONV - 5 Men 125 V HW 1 Belimo ZONE215N-10 + 2 way fail last - 1/2" screwed 200 1.00
47 CONV - 6 Unisex 146 V HW 1 Belimo ZONE215N-10 + 2 way fail last 1/2" 1/2" screwed 200 1.00
48 CONV - 7 Women 117 V HW 1 Belimo ZONE215N-10 + 2 way fail last - 1/2" screwed 200 1.00
49 CONV - 8 Men 118 V HW 1 Belimo ZONE215N-10 + 2 way fail last - 1/2" screwed 200 1.00
50 CONV - 9 Women 215 V HW 1 Belimo ZONE215N-10 + 2 way fail last - 1/2" screwed 200 1.00
51 CONV - 10 Men 216 V HW 1 Belimo ZONE215N-10 + 2 way fail last - 1/2" screwed 200 1.00

 Actuator Data
Valve Design Design Actual Model Control 

Cv Cv Delta P Delta P No. Power Signal Comment

10.00 2.683 5.00 0.36 ARB24-SR NO 24vac 2-10vdc

1.90 1.176 5.00 1.92 LF24-SR US NO/FO 24vac 2-10vdc
7.40 3.426 5.00 1.07 LF24-SR US NO/FO 24vac 2-10vdc

1.20 0.850 5.00 2.51 LF24-SR US NO/FO 24vac 2-10vdc
1.20 0.487 5.00 0.83 LF24-SR US NO/FO 24vac 2-10vdc

1.90 1.261 5.00 2.20 TR24-3 US NO 24vac floating  
1.20 0.756 5.00 1.98 TR24-3 US NO 24vac floating  
0.80 0.224 5.00 0.39 TR24-3 US NO 24vac floating
0.80 0.224 5.00 0.39 TR24-3 US NO 24vac floating
0.80 0.496 5.00 1.93 TR24-3 US NO 24vac floating
0.80 0.224 5.00 0.39 TR24-3 US NO 24vac floating
0.80 0.407 5.00 1.29 TR24-3 US NO 24vac floating
0.80 0.380 5.00 1.13 TR24-3 US NO 24vac floating
0.80 0.376 5.00 1.10 TR24-3 US NO 24vac floating
0.80 0.224 5.00 0.39 TR24-3 US NO 24vac floating
0.80 0.675 5.00 3.56 TR24-3 US NO 24vac floating
0.80 0.224 5.00 0.39 TR24-3 US NO 24vac floating
0.80 0.613 5.00 2.93 TR24-3 US NO 24vac floating
0.80 0.224 5.00 0.39 TR24-3 US NO 24vac floating
0.80 0.300 5.00 0.70 TR24-3 US NO 24vac floating
0.80 0.389 5.00 1.18 TR24-3 US NO 24vac floating
0.80 0.572 5.00 2.56 TR24-3 US NO 24vac floating
0.80 0.470 5.00 1.72 TR24-3 US NO 24vac floating
0.80 0.224 5.00 0.39 TR24-3 US NO 24vac floating
0.80 0.224 5.00 0.39 TR24-3 US NO 24vac floating
1.20 0.859 5.00 2.56 TR24-3 US NO 24vac floating
0.80 0.322 5.00 0.81 TR24-3 US NO 24vac floating
1.20 0.944 5.00 3.09 TR24-3 US NO 24vac floating
0.80 0.362 5.00 1.03 TR24-3 US NO 24vac floating
0.80 0.224 5.00 0.39 TR24-3 US NO 24vac floating
0.80 0.224 5.00 0.39 TR24-3 US NO 24vac floating
0.80 0.282 5.00 0.62 TR24-3 US NO 24vac floating
0.80 0.224 5.00 0.39 TR24-3 US NO 24vac floating
0.80 0.224 5.00 0.39 TR24-3 US NO 24vac floating
0.80 0.622 5.00 3.02 TR24-3 US NO 24vac floating
0.80 0.224 5.00 0.39 TR24-3 US NO 24vac floating
0.80 0.224 5.00 0.39 TR24-3 US NO 24vac floating
0.80 0.224 5.00 0.39 TR24-3 US NO 24vac floating
1.20 0.716 5.00 1.78 TR24-3 US NO 24vac floating
0.80 0.371 5.00 1.08 TR24-3 US NO 24vac floating
0.80 0.371 5.00 1.08 TR24-3 US NO 24vac floating

1.00 0.447 5.00 1.00 ZONE24NO 24vac on/off
1.00 0.447 5.00 1.00 ZONE24NO 24vac on/off
1.00 0.447 5.00 1.00 ZONE24NO 24vac on/off
1.00 0.447 5.00 1.00 ZONE24NO 24vac on/off
1.00 0.447 5.00 1.00 ZONE24NO 24vac on/off
1.00 0.447 5.00 1.00 ZONE24NO 24vac on/off
1.00 0.447 5.00 1.00 ZONE24NO 24vac on/off
1.00 0.447 5.00 1.00 ZONE24NO 24vac on/off
1.00 0.447 5.00 1.00 ZONE24NO 24vac on/off
1.00 0.447 5.00 1.00 ZONE24NO 24vac on/off
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Label Valve Data inches inches
Room Fail Pipe Valve Closeoff GPM 

Item Equipment Name Tag Medium Qty. Manuf. Model No. Type Position Size Size Conn Pressure  

 Actuator Data
Valve Design Design Actual Model Control 

Cv Cv Delta P Delta P No. Power Signal Comment
UH/CUH HW Valves

52 UH - 1 Mech 196 V HW 1 Belimo ZONE220N-35 + 2 way fail open 3/4" 3/4" screwed 30 1.30
53 CUH - 1 Entry 110A V HW 1 Belimo ZONE220N-35 + 2 way fail open 3/4" 3/4" screwed 30 2.00
54 CUH - 2 Stair 1 S111 V HW 1 Belimo ZONE220N-35 + 2 way fail open 3/4" 3/4" screwed 30 3.00
55 CUH - 3 Corridor 110 V HW 1 Belimo ZONE220N-35 + 2 way fail open 3/4" 3/4" screwed 30 1.50
56 CUH - 4 Stair 2 ST22 V HW 1 Belimo ZONE220N-35 + 2 way fail open 3/4" 3/4" screwed 30 3.00

3.50 0.581 5.00 0.14 ZONE120NO 120vac on/off
3.50 0.894 5.00 0.33 ZONE120NO 120vac on/off
3.50 1.342 5.00 0.73 ZONE120NO 120vac on/off
3.50 0.671 5.00 0.18 ZONE120NO 120vac on/off
3.50 1.342 5.00 0.73 ZONE120NO 120vac on/off
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