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Introduction

This guide contains information about the
Terminal Unit Controller {TUC). The TUC is a
microprocessor-based direct digital controller {DDC).
You can configure the TUC from a list of predefined
features. Configure the TUC according to unit type,
end devices, and control functions,

This guide describes the capabilities of the TUC.
The operation of the TUC and the location of input
and output point wiring connections depends on
the configuration of the TUC.

There are two physically different TUC circuit boards.

One is the factory-installed TUC with pin/plug
connections. The other TUC is a controller intended
for field installation. This TUC includes screw
terminals for all field connections.

For complete information on installing the
field-installed TUC in existing equipment, see
EMTX-IN-24.

For more information about specific operation and
configuration of the TUC, see the Unit Operation
section of this guide.

Overview

In this document, TUC refers to the Terminal Unit
Controller (main circuit board). Add-on boards,
including the two below, provide extended
capabilities when used with the TUC:

s Input/Output Expansion board [only used with
multi-compressor water source heat pumps).

s Auxiliary module {used to provide five additional
binary inputs to the TUC and one additional
binary output).

For TUCs pre-installed in Trane air conditioning
equipment, Trane configures TUC software control
options at the factory. It is possible to modify the TUC
through a Tracer or by using Everyware. Field-installed
TUCs require on-site software configuration based

on the controllable HVAC unit.

The information in this manual applies only to
Revision 12 TUCs.

Note You can view the TUT firmware version from
both Tracer and Everyware or check the last two
digits of the part number on the TUC microprocessor.
Example: 6200-0028-]12.

Overview

Equipment

Use the TUC to control terminal products, including
the following:

s fan coils

= unit ventilators

= ‘water source heat pumps

m blower coil air handling units

The TUC is factory mounted in several different
types of Trane air conditioning equipment. See
Table 1 for a list of Trane manufacturing facilities
and equipment.

Field mounting is also an option. Trane's Building
Automation Systems Division in St. Paul, handles
field-mounted TUCs. BASTY's version of the TUC
includes screw terminals for all customer connections.
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The software control options in the field-installed
TUC are identical to the software control options in
the factory-installed TUC.

Table 1

TUC Manufacturing Facilities




Overview

Architecture

Apply the TUC to one of the following environments:
= Standalone

» Tracer 100i or Tracer L

= Tracer Summit system

Standalone

TUCs can operate as standalone controllers.
Configure the binary inputs of the TUC to utilize
control inputs such as run/stop (referred to as
external interlock) or occupied/unoccupied. Use
Everyware software to monitor, configure, and
communicate with a standalone TUC. Everyware
communicates with all terminal unit controllers,
regardless of their configuration.

You can wire a communication link between several
standalone TUCs to allow Everyware access to any
TUC on the link from a single location. For more
information about Everyware, see the Everyware
section on page S. Figure 1 shows an example of a
single TUC and Everyware connection.

Tracer 100i or Tracer L

Use TUCs with Tracer 100i or Tracer L (version 14.0
or higher). For a Tracer to communicate with a TUC,
you must install the Comm4 communications card in
the Tracer panel. The total number of TUCs cannot
exceed 64 per Tracer. You can connect a maximum of
64 TUCs to either communications link A or B on the
Tracer.

Note You cannot use TUCs with Tracer 100 panels
(card cage), Tracer Chiller Plant Manager (CPM), or
Tracer Monitor,

For expanded TUC monitoring and editing
capabilities, use Everyware service software with
the Tracer 100i or Tracer L. Connect Everyware to
any TUC on the Comm4 link Once you establish a
connection to the Comm4 link, Everyware can
communicate with any TUC on the link. Figure 2
shows a typical connection between Everyware and
a Tracer 100i or Tracer L system.

Figure 1 Single TUC with Everyware

TUC

FFe
-t

:'i'everyware
[

@ Wire the Comm4 communication link to the sensor to
connect 1o the link with Everyware through the sensor.

Tracer Summit

Use TUCs with Tracer Summit systems (version 3.0
or higher). For the Tracer Summit Building Control

Unit (BCU) to communicate with a TUC, the BCU must
include a Comm4 communications card.

For Tracer Summit Version 4.0, you can connect
up to 64 TUCs to each BCU, with a maximum of 64
TUCs per communication link. Each connected
device must have a unique address on each link.

For expanded TUC monitoring and editing capabilities,
use Everyware service software with the Tracer
Summit system. Connect Everyware to any TUC on the
Comm4 link. Once you establish a connection to the
Comm4 link, Everyware can communicate with any
TUC on the link. Figure 3 shows the connection
between Everyware and a Tracer Summit system.
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Figure 2 Tracer 100i or Tracer L TUC system with Everyware

Owerview

- Link A To additional TuCs @
Tracer 100ior L i >
with Commé4 option board =
TUC TUC
Zone Sensor Zone Sensor
To additional TUCs @
TUE Tuc -'ﬁéverywafe
(2] -
li liE
= 7
Zone Sensor Zone Sensor

@ Each link (A or B] supports up to 64 TUCs. The total number of TUCs per Tracer cannot excead 64,
Example: If link A has 24 TUCs, link B cannot have more than 40 TUCs. 24 + 40 = 64

@ Wire the Comm4 communication link to the zone sensor terminal strip from the TUC.

@ Use the Everyware telephone cable and a notebook PC to plug into the zone sensoer via an RI-11 connection.

Note: Tracer 100, Tracer Chiller Plant Manager, and Tracer Monitor do not support TUCs,
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Overview

Figure 3 Tracer Summit TUC system with Everyware

Tracer Summit BCU
with Comm4 UCM
Communications Card
installed for
Links 1,2, and 3

Link 1 To additional TUCs Ob
Link 2
Link 3
TUC TUC
| li li
Zone Sensor Zone Sensor
To additional TUCs @
TUC TUC
Zone Sensor Zone Sensor
To additional TUCs 0.*
TUC o
Severyware
2} - o
| o T [
Zone Sensor

@ Each link (1, 2, or 3) supports up to 64 TUCs. The total number of TUCs per Version 4 Tracer Summit BCU cannot exceed 64.
Ezample: if link 1 has 15 TUCs, and link 2 has 34 TUCs, link 2 cannot have more than 15 TUCs. 15+ 34 + 15=64

& Wire the Commé4 communication link to the zone sensor terminal strip from the TUC.

€ Use the Everyware telephone cable and a notebook PC to plug into the zone sensor via an RJ1-11 connection,
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Inputs and Outipuis

The TUC includes the following total input and
output connections:

= 5 analog inputs (thermistors only)

= 4 binary inputs

» 9 binary (triac) outputs

= 4 modulating analog outputs

Some of the inputs and outputs on the TUC are
configurable from a fixed list of choices. You can
attach add-on beards to the TUC for additional
inputs and outputs. Some inputs and outputs on
the add-on boards are also configurable.

Depending on the TUC and add-on board
configurations, the location of the wiring
connections for the various inputs and outputs

may vary.

Human Interface

The TUC’s human interface is a combination of light
emitting diodes (LEDs), DIP switches, and the test
input on the TUC board. The human interface allows
for extended commissioning and troubleshooting.
Use the human interface to perform the following
functions:

= Set the ICS address for the TUC

Read the ICS address of the TUC

Perform auto cycle test of all unit end devices

s Read the TUC diagnostics

m Read the operating state of the TUC

= Read the operating control mode of the TUC

For complete information, see the Human Interface
section of this guide beginning on page 79.

EMTX-IOP-1
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Everyware

Trane developed Everyware service software to
provide a way to monitor and edit the following
Comm4 devices:

= VAV
u VAV I
= the TUC

Everyware is comprised of hardware and software.
The Everyware Commé adapter connects to the
sernal port of a personal computer (386 minimum).
The RJ-11 telephone style cable allows for an easy
connection to the Comm4 device through the
communication jack found on most Trane zone
sensors. If a communication jack is not available,
the Everyware kit includes an alligator clips
adapter for easy access anywhere on the Comm4
communication link.

Use Everyware software to monitor the controller
operation, configure the device, edit setpoints, and
save and restore the controller's configuration
information. Everyware is required to effectively
commission terminal unit controller jobs.



Physical Specifications

This section describes the TUC s physical
specifications, plus mounting and wiring
information.

Field-installed Enclosure Types
s Standard resin enclosure (NEMA 1 rated)
m Extended amhient steel enclosure (NEMA 1 rated)

Circuit Board Dimensions of the
Factory-installed TUC

Height: 8" (203 mm)

Width: 5" {127 mm)

Depth: 2" {49 mm) maximum

Circuit Board Dimensions of the
Field-installed TUC with Screw Terminals
Height: 8 14" (216 mm)

Width: 7" (178 mm)

Depth: 2" (49 mm] maximum

Mounting

The field-installed TUC is wall-mounted in its
enclosure. In some cases, space limitations may
require a TUC without an enclosure. Please contact
Trane regarding the availability of the circuit board
only option. If the TUC is mounted as the circuit
board only, mount the printed circuit board
vertically on a sheet metal surface. Do not mount

the heat sink at the low end. Mount the TUC in such

a way to avoid dust and debris—which may
accumulate on the printed circuit board surface.

Y¥ou can mount add-on boards in any vertical
orientation. Always use Trane-supplied wiring
hamesses for connections between the TUC and
add-on boards. Route add-on board electrical
connections away from the power wiring.

EMTX-10P-1

Fhysical Specifications

-----------------------

Wiring

Wires for temperature sensors, communication lines,
24 VAC, and contact closure sensing inputs should
not be bundled with or nuin near high voltage wiring.
Separate power wiring from the TUC and all low
voltage wires. Run external input wires in separate
conduits from high veltage wires.

Wires connected o pin headers should be formed
and routed to reduce strain to a minimum on the
TUC connector. A minimom 1.5" clearance (from the
pin center ling) for wires up to 16 AWG is necessary
for bending and forming wires.

All sensor and input circuits are normally &t or near
ground potential. Do not connect any sensor or input
circuits to an external ground connecton.

Table 2 shows TUC wiring requirements.

Table2 TUC Wiring Requirements

iy Iopu Up to 1000 feet
Binary Outputs | 1822 AWG | Up to 1000 feet
Analog Inputs | 18-22 AWG | Up to 200 fest
Aoslog Oupurs_|19-22 A6 |Up 0200 eet.
24 VACPower  |16-22AWG | Upto 1000 feet

i Ave

' Zone Sensor 16-22 WS I-I;} to 200 feet
Communications | 18 AWG Up to 5000 feet
7



ICS Communication Link
Requirements

The TUC can communicate with Tracer building
communication systems (Tracer 100i, Tracer L, and
Tracer Summit Building Control Units) over the

ICS communication link. A 9600 band Comm4
communication link is required for communication
between a TUC and a Tracer 100i, Tracer L, or
Tracer Summit panels. To allow for Comm4
communication, you must install a Comm4
communication card in the Tracer 100i or L panel,
or the Tracer Summit Building Control Unit.

EMTX-10P-1



Fhysical Specifications

Enclosure and Circuit Board Details

Field-installed Terminal Unit Controller

Figure 4 Dimensions of the Steel Enclosure Backplane
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Binary Qutput Only 24 VAC Power
Binary Output and Binary Inpt
! Front View ! l
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Physical Specifications

Figure 5 Dimensions of the Resin Enclosure
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Physical Specifications

Input/Output Expansion Board Auxiliary Board
Figure 6 Example of the [/O Expansion board Figure 7 Example of the Auxiliary board

Tl eumama | + ¢ 4 & 1
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T —
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Unit Operation

This section explains the various unit operation
possibilities of the TUC. The configuration of the TUC
and the presence or absence of a zone sensor and
supply air temperature sensor affect the operation

of the TUC.

Refer to Table 3 for a summary of TUGC operation
based on the configuration and which zone sensors
are present.

Table 3 Control Mode Determination

Unit Operation

Control Sequences

The TUC uses the following three general control
algorithms incorporating proportional/integral
control loops:

m ZOne temperature comntrol of unit capacity

= discharge air temperature control of unit capacity
[See note @ in the table below)

= cascaded loop control of both zome and discharge
air temperature control

UJse Tahle 3 1o determine the control mode for a unit.

No

Fan' only no heat!mm cmtmlj

Fan -unljr-[n&-heatfﬁuuiwantml]

e AR

Fan only {no heat/cool control)

: o

Discharge air GMW Empemm &e.tpnm ‘Il~

E e

| setpoint @

Discharge air mahdm::hmg’e air fenzﬁar&b.ﬁ&

= e

| Yes

| setpoint @

Dechae o il s s emperae

Discharge air control, zone temua:aume mﬁqﬁvﬁ*ﬂ:‘rﬂ'r ;

Zone iempemnﬂ'e ﬂnnnnl.m I&mm’a Eﬂ@m

Zotie tem‘gﬂtm mﬁfml, Eﬂn& ieg:upe«:m ;_ tPOID '_ *._:

satppim ﬂ

Gamadémmml. mxhnipem S

e T

_ Efm& temm mtni. Zone tempmmamg

| Zone tempezature control, zone temperatus

@ Only use discharge air control in the TUC as a failure recovery mode for units utilizing cascade control [if the zone temperature
sensor fails). Currently, the TUC does not support discharge air control as a standard control offering.

EMTX-10P-1
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Unit Operation

s LU R

Zone Air Temperature Control

Zone air temperature control operates the unit
capacity according to zone temperature conditions.
The TUC compares the active temperature setpoint
to the measured zone temperature to produce a
control error. The TUC uses the control error in a
proportional/integral control algorithm to produce a
unit capacity requirement. The end devices (valves,
dampers, compressors, etc.) operate based on the
umnit capacity (heat or cool, O to 100%).

Discharge Air Temperature Control

The TUC uses discharge air temperature control
when no zone temperature input is available or the
supply air needs to be maintained at a fixed value.
The discharge air temperature setpoint comes from
a zone sensor or Tracer communication. The TUC
compares the active discharge air temperature
setpoint to the measured discharge air temperature
to produce a control error. The TUC uses the control
€ITor in a proportional/integral control algorithm to
produce a unit capacity requirement. The end
device (valves, dampers, compressors, etc.) operate
based on the unit capacity (heat or cool, O to 1009%).

Units configured to utilize cascade control use
discharge air temperature control whenever the
Zone temperature sensor is not present.

Note The use of discharge air temperature control is
not supported at this time.

Cascade Zone/Discharge Air Temperature
Control

Cascade temperature control uses both the zone
and discharge air temperatures 1o more accurately
calculate the required unit capacity. The TUC
compares the active zone temperature setpoint

to the measured zone temperature to produce a
control error. The TUC uses the control error in

a proportional/integral control algorithm to
produce a unit discharge temperature setpoint.

i4

The TUC discharge air temperature setpoint is
bound by a high and low limit. You may edit the
discharge air temperature high and low limit. The
TUC compares the discharge temperature setpoint to
the measured discharge air temperature to prodaoce
a control error. The control error is input to a
proportional/integral control algorithm to produce a
unit capacity requirement. The end devices {wralves,
dampers, compressors, etc.) operate based on the
unit capacity (heat or cool, O to 100%).

Note For discharge or cascade air temperature
control, the supply air temperature setpoint is set
equal to the measured supply air temperature after
five minutes of unit operation at maximum capacity.
Usually this indicates that the TUC is not detecting
an expected capacity. The TUC allows the supply air
temperature setpoint to drift towards the correct
setpoint if the capacity becomes available.

Occupied/Unoccupied Operation

While in the occupied mode, the TUC controls the
Zone temperature according to the proportional/integral
control algorithm based on the current occupied
setpoints. Por additional information on setpoints,
see the Setpoint Operation section of this guide.

While in the unoccupied mode, the TUC controls the
Zone temperature according to the control algorithm
based on the unoccupied setpoints stored in the
TUC’s EEPROM memory, regardless of the presence of
a Tracer or a local zone sensor setpoint.

Note 'i’-c'lu can edit the locally smre_é_ unoccupied
setpoints,

EMTX-IOP-1



There are four ways to control the TUC’s occupancy:

= Tracer system

= Local occupied/unoccupied binary input to the
TUC

s Timed override input from the zone sensor
= Default operation [occupied)
A description of each method follows:

Tracer system - The Tracer system, if the system is
communicating and ICS (Tracer) Control is edited as
Yes, can control the occupancy mode of the TUC.
Typically, the occupancy of the TUC is determined by
using time-of-day scheduling in the Tracer system.

If communications are lost while the Tracer is
successfully communicating and in control of the
TUC, the TUC reverts back to default operating mode
[occupied) after 15 minutes of communication loss.

Note For mmplm‘e_ information about TUC setup and
Tracer applications, see the Tracer 100i Tracer L,
or Tracer Summit lfterature.

Local occupied/unoccupied binary input -
Configure binary input #3 of the TUC as an
occupied/unoccupied input. If the binary input is
configured as normally open, open contacts place
the TUC in occupied mode. When the contacts close
for the binary input, the TUC switches to unoccupied
mode.

Timed override input from the zone sensor -
Some Trane zone sensors include timed override
{On) and cancel timed override (Cancel) buttons.
By pressing the On button, you can place the TUC
in occupied mode (if presently unoccupied). The
TUC remains in occupied mode for the configured
amount of time—typically 120 minutes. You can
edit the amount of time on setpoint screens in
Tracer 1001 or L, Tracer Summit, and Everyware.

Once you press the timed override or On button,
press the Cancel button to place the TUC back into
the unoccupied mode.

Default operation (occupied) - If no Tracer is
present and you have not configured binary input #3
as an occupied/unoccupied input, the default
operation of the TUC is occupied. In this confiquration,
the TUC always remains in the occupied mode.

EMTX-IOP-1

Setpoint Operation

The heat/cool setpoint source for the TUC depends
on several conditions. You can provide the TUC with
heat/cool setpoints from any of the following:

= a local zone sensor with adjustable setpoint
wheel or dual slide setpoints
= a Tracer system

= by allowing the TUC to use locally stored default
setpoints

Table 4 shows the setpoint sources for the TUC.

The TUC uses setpoints sent from the Tracer in the

following situations:

= When the Tracer is present and in control and the
setpoint source is edited as the Tracer

» when the Tracer is present and in control and the
setpoint source is edited as local, yet the local
Zone sensor setpoint is unavailable

The TUC uses setpoints from the local zone sensor

in the following situations:

= when the Tracer loses communication with the
TUC or the Tracer is not present

» Wwhen the Tracer is present and in control but the
setpoint source is edited as local

The TUC uses the locally stored default setpoints
(editable) in the following situations:

s when the TUC is edited to use the setpoint from
the zone sensor and the setpoint fails or does not
exist

= if the TUC is edited to use the Tracer setpoint and
both the Tracer and the local setpoint do not exist

= when the TUC is edited to use its locally stored
default setpoints

m If the TUC is edited to use its locally stored
default setpoints, through Tracer 1001, Tracer L, or
Everyware, it will use those setpoints regardless of
the presence of a Tracer or a local setpoint.

important In the unoccupied mode, the TUC always
uses locally stored default unoccupied heating and
cooling setpoints. To modify these setpoints, use the
Tracer 100i or L (setpoints screen) or Everyware
software.

15



Unit Operation

Table 4 Setpoint Sources for the TUC

No Yes %o Tnoccupied © Stored in TUC
No Yes Ho Cecupied local @ _
[Occupied Setpoints)
No No No Occupied Stored in TUC . _
L {Default Occupied Setpoints)
No o Yes Unoccupied © Stored in TUC ;
No Yes Yes Unoccupied © Stored in TUC
; {Unoccupied Setpoints)
No Yes Yes Occupied Local ©
{Occupied Setpoints)
No No Yes Occupied Stored in TUC
| [Default Occupied Setpoints)
Yes No Yes Unoccupied © Stored in TUC :
: _ = {Unoccupied Setpoints}
Yes Yes Yes Unoccupied © Stored in TUC
{Unoccupied Setpoints)
Yes Yes Yes Occupied local @
_ (Occupied Setpoints)
Yes Ho Yes Occupied Stored in TUC
T I [Default Occupied Setpoints)
Yes No o Unoccupied @ Stored in TUC
: {Unoccupied Setpoints)
Yes Yes Fo Unoccupied @ Stored in TUC
: | [Unoccupied Setpoints]
Yes Yes Occupied Tracer a
5 . FEEes i&mmpmﬂ.&mnhm]
Yes No No Occupied Tracer @
( 5 {Occupied Setpoints)

@ It the Heat/Cool Setpoint source is edited as Local, the local selpoint is Enabled. [See Tracer 1004, Tracer L, and Everyware
setpoint screens, and the Tracer Summit Configuration scroen.

@ 1t the TUC is configured to use default sstpoints, the TUC uses the default setpoints instead of the Tracer or local setpoints.

(3] Dunng the unoccupied mode, the TUC always controls to the unoccupied heating/cooling setpoints stored in the TUC. These
setpoints are editable through Tracer 1001 or L panels and Everyware,
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Setpoint Selection

If a zone sensor with a thumbwheel provides a
single setpoint {the cooling setpoint), the TUC uses
the setpoint offset to calculate the heating setpoint.
See the equation below:

Heating Setpoint = Cooling Setpoint - Setpoint Offset

A Trane zone sensor with a thumbwheel adjustment
{also may be internal/concealed) provides a cooling
setpoint by using the setting on the thumbwheel.
For Trane zone sensors with a thumbwheel, the
heating setpoint is calculated based on the cooling
setpoint and the zone sensor heating setpoint offset
{adjustable stored value]. If dual setpoints are
available, the TUC uses both.

Both heating and cooling setpoints are subject to
occupied maximum and minimum heating and
cooling setpoint limits. A Tracer, when present and
in control, always provides both a heating and
cooling setpoint.

Local Zone Sensor Setpoint Calibration

By using Tracer 100i, Tracer L, or Everyware, you
can calibrate the local zone sensor setpoint value.
The TUC first reads the value from the zone sensor
potentiometer as the initial zone setpoint (cooling
setpoint). Next, the TUC applies the calibration offset
(-12.5" to 12.5" F) to determine the new cooling
setpoint. Finally, the TUC applies the zone sensor
heating setpoint offset to the calibrated cooling
setpoint to determine the heating setpoint.

Setpoint Operation from a Tracer System
Information about Tracer setpoints is unique and
extensive for Tracer 100i, Tracer L, and Tracer
Summit systems. For details on sending setpoints
to the TUC from Tracer 100i, Tracer L, or Tracer
Summit, see the manuals for each individual
product.

EMTX-10P-1
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---------- -

Heat/Cool Control Mode Operation

There are three ways to determine the heat/cool
control mode of the TUC:

= Local zone sensor (if a system switch exists)
» Tracer system (if present and in control)

s Automatically by the TUC (with a local system
switch, the Tracer, both, or neither)

Table 5 identifies the system switch source for
occupied and unocccupied conditions.

Table 6 describes the unit operation based on the
relationship between the fan switch and system
command.

To determine the mode of operation, the TUC first
calculates—based on the zone temperature and the
active setpoints, whether to operate in the heat or
cool mode. Next, the TUC runs the zone air
temperature control loop, discharge air temperature
control loop, or the cascaded zone/discharge air
temperature control loops to determine the heat/cool
capacity (0 to 100%). The TUC heat/cool mode must
be auto for a mode change to take place, either from
heat to cool or cool to heat.

Before changing to a mode, the TUC checks for the
existence of the desired capacity. For example, if
heating is desired, the TUC checks to see if any heat
capacity is available in the unit.

Figure 8 Heat/Cool Switchover Logic

Cool Setpoint ¢

Example Based on zone requirements, the TUC
needs to change to heat mode. First the TUC checks
to see if heating capacity is available. If heating

is possible, the TUC changes to the heat mode.

If the TUC cannot make a mode change due to the
lack of desired capacity, the TUC mode appears as
Standby. As soon as the TUC detects the desired
capacity, the unit switches to the desired mode.

The TUC switches over from cool to heat, or from
heat to cool, when the error (integrated over time)
between the active setpoint and the zone
temperature is 900° F » Sec. See Figure 8.

Note The zone temperature must be lower than the
heat setpoint before the TUC can switch to the heat
mode. Similarly, the zone temperature must be
higher than the cool setpoint before the TUC can
switch to the cool mode.

If the TUC mode is heat, the heating capacity varies
between 0 and 100% and the cooling capacity is
zero. If the mode is cool, the cooling capacity varies
between 0 and 100% and the heating capacity is
zero. A Tracer system may limit both the heating
and cooling capacities.

Heat Setpoint

@ This is the point at which the cooling capacity = 0%.

A s Unltllﬂ_‘_‘,“."f—ﬂ@""f

® The zone temperature must fall below the active heat setpoint to allow the TUC to change
to the Heat mode. For the TUC to allow a change to the Cool mode, the zone temperature

must rise above the active cool setpoint.

© The TUC switches to Heat (from Cool) after the error of 900° F - Sec has been exceeded.

18
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When the measured zone temperature is between
the active cooling and heating setpoints, the
capacity for both cooling and heating will approach
zero. If the measured zone temperature falls outside
the active setpoint range, the control loop uses both
the temperature error and time to determine the
heat/cool mode and the associated heating/cooling
capacity.

Both types of modulating capacity (such as
modulating valves and economizers) and staged
capacity (such as compressors or electric heat) use
the heat/cool mode in conjunction with the unit
capacity request to determine the end device
operation.

Auto Changeover

Auto changeowver refers to the use of the main coil
for both heating and cooling. Auto changeover is
required only in a hydronic system intended to use
the main unit water coil (Valve/Caoil 1) for both
heating and cooling. If auto changeover is enabled,
the TUC may use the entering water temperature for
control decisions. If auto changeover is disabled,

the TUC uses the entering water temperature for
information only.

If the entering water temperature sensor fails or
does not exist, the TUC bases the unit heat/cool
decision on the information in Table 17 on page 33.

EMTX-I0P-1
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Table 5 System Switch Source for Occupied and
Unoccupied Conditions

Yes | Yes |Yes @
Enabled |

No  |No |Yes o=

Yes [No |Yes °

No | No Yes BT

. et o
Yes [Mo e ®
Auto The TUC determines the heat/cool mode based on

the zone temperature/seipoints algorithm.

The TUC determines the heat/cool mode based on the
position of the system switch on the local zone sensor
(cool, off, autn, heat, of emergency heat). During the
unoccupied mode, only off and auto are functional
settings.

The TUC determines the heat/cool mode based on

the position of the fan switch [off or auto). See

Table G on page 20.

The TUC determines the heat/cool mode based on the
mode edited in the TUC setup of the Tracer [cool,
off, auto, or heat].
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Table 6 System and Fan Switch Commands

Tracer Functions related to Heat/Cool Mode

A building operator using a Trane Building
Automation System, such as Tracer 100i, Tracer L,
or Tracer Summit, has the ability to control the TUC
heat/cool mode and associated maximum heating
manually place the TUC into either the heat or cool
mode.

When the TUC is manually placed in the heat mode,
the cocling capacity for the TUC is zero. While in the
manual heat mode, the unit cannot cool (hydronic,

When the TUC is manually placed in cool mode, the
heating capacity for the TUC is zero. While in the
manual cool mode, the unit cannot heat (hydronic,
electric heat, and compressor).

20

= Heating
s Cooling

The heating disable point disables all heating.
The cooling disable point disables all cooling,
except economizer. Seasonal systems use the
heat/cool disable points to indicate to the TUCs
that they can no longer hydronic heat (based on
the season and because the boilers are not onj or
hydronic cool (because the chillers are not on).
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Fan Operation

The supply air fan operates continuously at the
appropriate speed (low, medium, or high) during
occupied mode. A list of exceptions follows:

= Warm up mode (high speed)
s Cool down mode (high speed)
= Off or shutdown mode [off)

= When the fan is configured to cycle with unit
capacity, the fan cycles between off and the
appropriate speed during the occupied mode.
In unoccupied mode, the fan cycles between
off and high. Fan coils cycle between high
and off in the unoccupied mode.

In unoccupied mode, the TUC normally controls

the unit supply fan off. If the zone temperature
drops 1.5 degrees (F) or more below the unoccupied
heating setpoint, the TUC tums on the supply fan.
The supply fan remains on at maximum heating
capacity until the zone temperature is 1.5 degrees
(P) above the unoccupied heating setpoint.

If the zone temperature rises 1.5 degrees (F) or more
above the unoccupied cooling setpoint, the TUC tums
on the supply fan. The fan remains on at maximum
cooling capacity until the zone temperature is 1.5
degrees (F) below the unoccupied cooling setpoint.

If the TUC is configured for automatic fan speed
control (auto), the unit operates the supply fan at
the lowest speed possible while maintaining zone
control conditions. Automatic fan speed control
conserves fan energy and reduces fan noise in the
conditioned space.

Note Automatic fan speed control is not supported
with discharge or cascade air control. See Table 3
on page 13 for more information. For discharge air
control, the fan operates at high speed when
running. Fan coils are the exception. They run at
medinm speed.

Note Some units only have single speed fan motors
and they are configured as auto, they will not
change fan speeds.

EMTX-IOP-1
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The TUC is configured for the appropriate number of
fan speeds based on the actual fan motor present.
Depending on the unit and zone sensor options, the
TUC may be capable of controlling the following fan
speed opiions:
= 1-speed fan (off and on)
= Z2-speed fan (off, low, high, and possibly auto)

= 3-speed fan [off, low, medium, high, and
possibly auto)

For auto fan speed selection, the TUC determines
the desired fan speed based on temperature error
and capacity/flow requirements. Tables 7 and 8
define the absolute switch points for the fan speed
based on the temperature difference between the
gone temperature and either the cooling or heating
setpoint.

When a compressor is present and the supply fan is
configured to cycle with unit capacity, the TUC tumns
off the supply fan 90 seconds after the compressor
shuts off (for occupied and unoccupied modes).

If no outdoor air damper is present, or if the outdoor
air damper is closed, the 80 second delay is present
in heating if there is no supply air temperature
Sensor.

For hydronic or electric heat applications and
compressor heating, the fan shutdown is delayed
from the heat capacity shutdown to cool the coil

or electric heat elements. The delay occurs when
the discharge air temperature falls below 85° F

or 90 seconds after capacity shutdown if no
discharge air sensor is present. There is no fan
shutdown delay for cooling applications. Whenever
the TUC shuts off the supply fan, the outdoor air
damper is closed.

Table 7 3-speed Fan Absolute Switch Points
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Table 8 2-speed Fan Absolute Switch Points

‘High to Low 125°F
Fan Control Source

The supply fan speed control is determined by
either the switch on the zone sensor (if a switch
exists) or by the Tracer. If no switch exists on the
zone sensor or a Tracer is not present, the fan
operates at high speed. Macon fan coils are the
exception. The fan runs at medium speed. Table 9
shows the fan switch source options.

Valve Operation

The TUC uses the main hydronic valve/coil
[Valve/Coil 1) for either heating or cooling. The
auxiliary valve/coil (Valve/Coil 2) only provides
heating.

Typical 2-pipe configurations allow for both cooling
{summer mode) and heating {(winter mode) from a
TUC with auto changeover enabled. However, you
can configure the TUC as either a 2-pipe cooling
only or heating only unit. If the TUC is configured to
be either a 2-pipe cooling only or heating only unit,
you must disable auto changeover and purge.

Typical 4-pipe configurations utilize the main
valve/coil as the cooling source and the auxiliary
valve/coil as the heating source (auto changeover
disabled). However, enabling auto changeover on
the 4-pipe unit allows a winter mode in which the
primary valve/coil provides heating and the
auxiliary valve/coil provides auxiliary heating.

2-pipe Operation

If the controlled space requires heating or cooling,
the TUC first verifies that heating or cooling is
possible based on the temperature of the entering
waler. To cool, the entering water temperature must
be five degrees (F) or more colder than the zone
temperature. To heat, the entering water temperature
must be five degrees (F) or more warmer than the
Zone temperature,

22
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Table 9 Fan Switch Source

No Yes

No Mo

No
No
No
No |No  |No Ocompied
Yes

No Yes

No No Yes

Yes (o  |Yes |Unoccupied

Yes |Yes Yes

Yes Yes | Yes

Yes |No YES

Yes |MNo : No

Yes Yes Ho

Yes |[No No

© Of, High [calied Anto}

@ You cannot force the fan to run during the unoccupied
mode. Aulo and off are the only valid selections.

@ High speed except Fan Coil, which is medium.

Note Table 17 on page 33 defines how the TUC
determines whether or not the unit can use the
entering water to heat and cool

If the entering water temperature is in the correct
range for heating or cooling, the TUC modulates the
valve to control the zone temperature at the heating
setpoint in heat mode or at the cooling setpoint in
cool mode. Units with economizing capability utilize
the outdoor air prior to using hydronic means to
control the space temperature.
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4-pipe Operation

4-pipe unit configurations normally provide cold
water in the primary coil and hot water in the
auxiliary coil, except when a 4-pipe unit has auto
changeover enabled. If auto changeover is enabled,
the TUC must verify the water temperature in the
primary coil before it heats or cools,

The TUC modulates the cooling vaive (Valve 1) to
control the zone temperature at the cooling setpoint
in cool mode after first modulating the economizer.
The TUC modulates the heating valve (Valve 2] to
keep the zone temperature at the heating setpoint
in heat mode.

During normal unit operation, the TUC will never
open both the heating valve and the cooling valve
at the same time.

Water Source Heat Pump Isolation Valve

In water source heat pumps that utilize a water
isolation valve, the TUC energizes the isolation valve
in conjunction with compressor operation. There is
no delay between compressor operation and valve
opening.

Valve Configurations

This section covers TUCs with hydronic (water)
valves. The following valve configuration options
are available:

= No valve present
= Solenoid on/off (2-position)
= Modulating analog
- 2to 10VDC
- 6to9VvDC
- Oto 10VDC
= 3-wire floating point

In all configurations, except 3-wire floating point,
you can configure the valve cutput to be either
normally open (N.0.) or normally closed (N.C.].

— P

Note 3-wire floating peint configurations do not use
the normally open (N.0.} or normally closed [N.C.)
options.

Table 10 summarizes the output control for the
varipus voltage combinations.
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Table 10 Valve Confiqurations

Heat/Cool Capacity and Valve/Coil
Relationship

The TUC determines the valve position (modulating
and floating point valves] in the following manner:

1. Using the current zone temperature and the
heating/cooling setpoints, the TUC determines
the heat/cool mode.

2. Using the temperature control algorithms,
the TUC determines the heat/cool capacity
{0 to 1009%) for the umit.

3. From the valve/coil configuration values, the
TUC calculates the flow necessary to yield the
desired heat/cool capacity.

4, sing the valve/coil and valve drive time
configuration values, the TUC determines the
valve position to maintain the desired flow.

2-position Valves

For unit configurations with 2-position valves, the
valves utilize PWM (pulse width modulation) logic for
their control. The control of the 2-position valves is
based on three different sequential control stages:

Stage 1 - This stage controls the Z-position valve to
off or no flow.

Stage 2 - This stage controls the valve according to
PWM logic. The TUC calculates the valve on/off times
based on heating/cooling cycles per hour values
and the heating/cooling capacities.

Example When the TUC configuration is three cycles
per hour (the Trane recommended valug), the TUC
controls the valve according to three 20-minute
periods. If the TUC capacity is 40%, the valve opens
for about eight mimutes and closes for 12 minutes.

Stage 3 - This stage conirols the valve as always on
or 100% of capacity.
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Valve Calibration

At power up, the TUC drives closed 3-wire floating
point actuators. The TUC overdrives the actuators
{110% of drive time) to make certain the device is
driven fully closed.

Note Whenever the TUC generates an ouwiput
position request of zero or 100%, the unit calibrates
modulating outputs by overdriving the vaives.

Calibration of the modulating valve is a normal and
ongoing process. The valve position for a 3-wire
floating point valve is based on the TUC's triac
output drive time. Whenever the TUC requests a
valve position of either zero or 1009, the TUC
overdrives the output by 110% of the stroke time
to make sure the valve drives to the end position.

For a modulating analog valve the TUC, determines
the position of the valve by accurately controlling
the output signal to the actuator. For a 6 to 9 vDC
actuator, the TUC overdrives the valves by producing
an output signal of 0 VDC instead of 6 VDC and

10 vDC instead of 9 VDC. By overdriving the valves,
the TUC makes sure the motor drives to each end
position.

Freeze Avoidance

The TUC provides a freeze avoidance sequence in
which the unit drives the valves full open during
the unoccupied or stop modes whenever the outdoor
air temperature is less than the freeze avoidance
setpoint. A local outdoor air sensor or the Tracer
communicates the outdoor air temperature to the
TUC. The freeze avoidance setpoint is adjustable,
but is commonly set near 40° F. For additional coil
protection, the TUC disables economizing and drives
the outdoor air damper closed during the freeze
avoidance mode.
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Compressor Operation

This section covers TUC units with DX (direct
expansion| capability, water source heat pumps,
and self-contained unit ventilators. A description
of each TUC unit follows:

DX Capability - DX units use a remote condensing
unit with the compressor. The indoor unit has a DX
coil that provides cooling capacity. The TUC
generates a call for cooling, then operates the
compressor and remote condensing unit to supply
coaling capability.

Water Source Heat Pumps - Water source heat
pumps may have one or more compressors with
individual refrigerant circuits. When multiple circuits
exist, the circuits have approximately equal heating
and cooling capacity. You can confiqure the units as
heating/cooling or only cooling.

Self-contained Unit Ventilators - Self-contained
unit ventilators include an air-cooled condenser.
You can configure the ventilator as either

heating/cooling or only cooling.

General Compressor Operation

The TUC uses minimum on/off timers to maintain
proper oil distribution in the refrigerant system.
The TUC enforces minimum on/off times in all
control operations except the following:

s Compressor refrigerant high pressure cutout

= Compressor refrigerant low pressure cutout

s All system Off commands

= Water source heat pump low condenser leaving
water temperature |or leaving water temperature
sensor fail)

Condensate overflow

EMTX-IOP-1



Single Compressor Operation

Single compressor units cycle the compressor on
and off to meet heating or cooling zone temperature
needs. If the compressor fails, compressor heating
or cooling capacity is not available for temperature
control. Single compressor units use the unit
capacity and the compressor cycles per hour value

to determine the on and off times for the compressor.

See Appendix A for more information.

The compressor cycles per hour value does not limit
the compressor to that number of cycles per hour.
The TUC uses the cycles per hour value to determine
the approximate on/off time for the compressor.

Multiple Compressor Operation

As heating or cocling capacity requirements
Increase or decrease, the TUC operates two or
three compressor units in a fixed sequence. The
TUC cycles individual compressors on and off to
provide some modulation of unit capacity. At any
one time, the TUC ¢ycles only one compressor.
See Appendix A for more information.

If the TUC senses a compressor failure, it logically
removes the compressor from the control sequence.
Control operation continues with any available
COMPIessors.

Note Multiple compressor control requires the use of
the add-on Input/Output Expansion board.

Economizer Operation

Economizing with a TUC is only possible through
the use of a modulating analog or 3-wire floating
point economizer. Economizing is not possible with
a 2-position outdoor air damper.

When the TUC enables the economizer and the unit
is in occupied mode, the outdoor air damper
modulates between its minimum position (editable)
and the full open position to maintain space
setpoint. If economizer operation is disabled or the
unit is in heating mode, the outdoor air damper
adjusts 1o its minimum position.
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The TUC controls the outdoor air damper to the full
closed position in the following instances:

= When the TUC is in unoccupied mode and not
economizing

s during warm up mode

= when the unit supply fan is off due to a latching
diagnostic or fan cycling

= When the TUC loses power (spring return
actuators return to the full closed position)

To enable economizer operation for a TUC, use one
of the following methods:

= Building Automation System
Temperature Differential

= Dry Bulb Temperature
Reference Enthalpy

A description of each economizer operation follows:

Building Automation System - The Tracer system
can send an economizer mode of auto, enable, or
disable. A description of each mode follows:

m Auto - The economizer auto mode allows the TUC
to make its own economizer enable decision.

= Enable - When the Tracer enables economizing,
the TUC economizes as necessary regardless of its
own economizing feasibility decision.

= Disable - The economizer disable mode keeps
the TUC from economizing, yet maintains
minimum position, regardless of the TUCs outdoor
Air requirements.

Temperature Differential - If the economizer
enable control is temperature differential, the

TUC enables the economizer operation when the
outdoor air temperature (either local or sent from a
Tracer| is more than 10 degrees (F} (adjustable)
below the zone temperature. The TUC disables
economizer operation when the outdoor air
temperature is five degrees [F) or more above the
enable temperature,

Example If the economizer enable control value is
10° F and the zone temperature is 72° F. economizer
operation is enabled below 62° F and disabled
above 67° F.

Temperature differential range for the economizer
enable control value is 6° to 18° F.

25



Unit Operation

Dry Bulb Temperature - If the economizer enable
control is dry bulb temperature, the TUC enables
the economizer operation when the outdoor air
temperature (either local or sent from a Tracer) is
below the economizer enable control value
(adjustable). The TUC disables economizer operation
when the outdoor air temperature is five degrees (F)
or more above the enable temperature. Dry bulb
temperature range for the economizer enable
control value is 317 to 100° F.

Reference Enthalpy - If the economizer enable
control is reference enthalpy, the TUC enables the
economizer operation when the outdoor air
enthalpy {either local or sent from Tracer) is below
the economizer enable control value [adjustable).
Reference enthalpy range for the economizer enable
control value is 19 to 30 Btu/Ibm.

Note Currently, the TUC does not suppart
reference enthalpy. If the TUC is configured with
an economizer enable control value in the range
of 18 to 30, the unif uses 18 degrees temperatire
differential.

Economizer Configurations

This section covers TUC units with outdoor air
dampers. The following outdoor air damper
confiqurations are available for the TUC:

s No economizer present
= 2-position outdoor air damper [not an economizer)
s Modulating analog
- 21t 10VDC

61to 9 VDC

Oto 10 VvDC
s 3-wire floating point
In all configurations, except 3-wire floating point,
you can configure the economizer 1o be either
normally open [N.0.) or normally closed (N.C.).

Table 11 summarizes the output control for the
various voltage combinations.

- E —
Note 3-wire floating point configurations do not use
the normally open (N.0.) or normally closed (N.C.)
options.

Table 11 Output Control for Economizer
Configurations

_Hoopen |toclese

ASHRAE Cycle I Conformance

ASHRAE Cycle | admits 100% outdoor air at all
times except during a warm up cycle. To implement
Cycle I, set the occupied outdoor air minimum
damper position to 100% open. Enabling damper
closure during warm up (occupied preheat damper
position closed) allows the TUC to achieve ASHRAE
Cycle [ conformance. If no heating capacity is
present and the zone temperature drops three
degrees (F) below the heating setpoint, the TUC
closes the outdoor air damper regardless of the
ocoupied preheat damper position.

ASHRAE Cycle II Conformance

To meet ASHRAE Cycle II, edit the occupied preheat
damper position to closed to allow the outdoor air
damper to close during the warm up mode. i
ventilation requirements supersede temperature
recovery, the TUC can open the damper during
preheat. If no heating capacity is present and the
zone temperature drops three degrees (F) below the
heating setpoint, the TUC closes the outdoor air
damper regardless of the occupied preheat damper
position.

If ASHRAE Cycle 11 is enabled (octupied preheat
damper position closed), the outdoor air damper
remains closed during the ransition from unoccupied
to occupied until the zone temperature Is within
two degrees [F] of the heating setpaint. If the zone
temperature falls three degrees (F) or more below
the heating setpoint during the occupied mode, the
TUC reinitiates ASHRAE Cycle II until the zone
temperature is within two degrees [F) of the heating
setpoint.

EMTX-IOP-1



Unit Operation

Table 12 Relationship between Outdoor Air Temperature Sensors and Damper Position

Similar to the ASHRAE Cycle Il warm up sequence,
the TUC can initiate a cool down sequence during
the transition from unoccupied to occupied. If
ASHRAE Cycle II is enabled, the outdoor air damper
remains closed during the transition from
unoccupied to occupied until the zone temperature
is within two degrees (F) of the cooling setpoint
(maximum duration of one hour). The TUC does not
reinitiate the cool down sequence during the
occupied mode.

ASHRAE Cycle Il Conformance

The TUC does not accommodate ASHRAE Cycle 111
conformance.

Outdoor Air Sensor Failure Operation

A valid outdoor air temperature is required for
normal economizer operation. If no outdoor air
temperature sensor exists and no value is
communicated from the Tracer, economizing is
not possible. Also, if no outdoor air value exists
and freeze avoidance is enabled, the TUC assumes
a cold outdoor air temperature.
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Economizer Minimum Position

Por 2-position outdoor air dampers, the damper
remains fully open during the occupied mode (when
the supply fan is on| and fully closed during the
unoccupied mode. If night purge requires outdoor
air during unoccupied operation, the TUC operates
the damper to full open position.

For modulating outdoor air dampers, the Tracer
communicates the minimum damper position or
when no Tracer is present, the TUC uses the default
minimum damper position. If the Tracer is present
and in control, the TUC uses the minimum damper
position sent from the Tracer. If a Tracer is not
present or not in control (standalone TUC), the TUC
uses the locally stored default minimum outdoor air
damper position (editable).



Unit Operation

Economizer Calibration

Calibration of the modulating outdoor air damper is
a normal and ongoing process. The economizer
position for a 3-wire floating point economizer is
based on the TUC's triac output drive time.

When the TUC requests an economizer position of
either zeto or 100%, the TUC overdrives the output

by 110% of the stroke time to make sure the damper
has reached the end position.

Whenever the TUC generates an output position
request of zero or 100%, the unit calibrates
modulating outputs by overdriving the economizer.

For a modulating analog economizer, the TUC
determines the position of the economizer by
accurately controlling the output signal to the
actuator. Por a 6 to 9 VDC actuator, the TUC
overdrives the economizer by producing an output
signal of O VDC instead of 6 VDC and 10 VDC instead
of 9 VDC. By overdriving the economizer, the TUC
makes sure the motor drives to each end position.

Face and Bypass Damper Operation
Z-pipe Heating or Cooling

Note Hot water means the entering water
temperature is five degrees {F) or more above the
zone temperature. Cold water means the entering
water lemperature is five degrees (F) or more below
the zone temperature,

If the TUC is in heating mode and there is hot water
available, the face and bypass damper modulates to
maintain the heating setpoint. If the TUC is in
cooling mode, there is cold water available, and the
economizer fails to satisfy comfort requirements, the
TUC modulates the face and bypass damper to
maintain the cooling setpoint. If the available water
is too cold to heat or too hot to cool. the TUC controls
the face and bypass damper to full bypass.

[ o——— ) - i
Example If the TUC is in heating mode and there is
cold water in the pipe, the face and bypass damper
is controlled to full bypass. If the TUC is in cooling
mode and only hot water is in the pipe, the face

and bypass damper is controlled to full bypass.

4-pipe Heating or Cooling
In heating mode, the face and bypass damper

modulates to maintain the heating setpoint and fully
closes the cooling valve.

In cooling mode, the TUC first attempts to control
the space to the zone setpoint by using the
economizer (if there is an economizer). Next, the
TUC modulates the face and bypass damper to
maintain the zone temperature cooling setpoint and
closes the heating valve.

Note For face and bypass operation, you must
configure Valve 1 and Valve 2 as Solenoid On/Off.
For all configurations utilizing the entering water
temperature sensor, if the sensor fails or is not
present, the assumed water temperature is based
on Table 17 on page 33.

Reversing Valve Operation

The TUC uses a binary output to control the reversing
valve state. The reversing valve ouiput is energized
in cooling mode. For cooling, the reversing valve is
energized at the same time the compressor is
controlled on. The reversing valve remains energized
until the TUC initiates a heating cycle.

After compressor shutdown, the TUC avoids
immediate reversing valve operation to reduce noise
due to refrigeration migration. The reversing valve
changes state only when the TUC controls the
compressor to the on state,

For cocling, the TUC energizes the compressor output
and the reversing valve output simultaneously.

For heating, the TUC energizes the compressor
output at the same time the reversing valve output

is de-energized. When a power failure occurs, the
reversing valve output defaults to the heating
(de-energized) mode.
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Electric Heat Operation

Each TUC may have up to three stages of electric
heat. See the tables below.

Table 13 Electric Heat Percentages for
Equally Sized Elements

Note: For equally sized electric heat elements, select
Sequential as the staging algorithm,

Table 14 Electric Heat Percentages for
Progressively Sized Elements

Note: For progressively sized electric heat elements, selec
Progressive as the staging algorithm.

For a summary of the electric heat operation for
zone temperature based capacity control, see
Table 15 and Appendix A.

The TUC controls PWM [pulse-width modulation)
outputs by calculating the output on or off time
based in the capacity request and the electric heat
cycles per hour value.

= —————

Example If the electric heat cycles per hour is
configured for six cycles, as Trane recommends, the
TUC bases the output on or off fime on six
10-minute periods. If the capacily request is 40%,
the TUC controls the electric heat output on for

EMTX-IOF-1

Unit Operation
The TOC uses the electric heat cycles per hour value
only to calculate the approximate on/off times for
the electric heat. The TUC does not prevent the
electric heat from cycling on and off more times
than the c¢ycles per hour value.

For a summary of electric heat control for
discharge air temperature control, see Table 16
and Appendix A.

For the TUC to correctly control its outputs for
electric heat control, configure electric heat in the
TUC as either the primary source of heat or as a
secondary source of heat. For complete information
on confiquring the electric heat cutputs, see the
Gonfiguration section of this guide.
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Table 15 Zone Temperature Control for Electric Heat

Sequeptial | 50% |otwsompwan  (off  |1Pvax [ion
= (50%%, 509 | 60 to 100% 1 and 2o 200
: ; Oto33%PWMI (00 |IPWM |10m 1084 | 1PWM |10n
b= mmm ﬂmwxﬂ PWM1 20y 208 20n |20n |20n
a : Eﬁmlﬁﬂ%z I]]d =

Sequental | 33% 0‘_:&_% pwMi (O (1PWM |lon
(33%,  |331066% | and : ott
3 335%, 33%] rwuz
6610 100% 1, 2, i
and PWM3 | =

@ Simultanecus PWM is done by inverting the logic sense to the smaller electric heater, While the 66% heater changes
from (% to 100% as demand increases, the 33% heater changes from 100% to 0%. Both cutputs are never on at the
same time.
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i

1200 |20n |20n

]

o

=

o

g
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Table 16 Discharge Air Temperature Control enabled with Electric Heat
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Exhaust Fan or Damper Operation

Coordinate exhaust fan or damper operation with the
unit fan and outdoor air damper position. When the
outdoor air damper position exceeds an adjustable
exhaust setpoint, the TUC energizes the exhaust
output. During unoccupied periods, the exhaust fan
output is only energized when the TUC is economizing.

If the outdoor air damper position is greater than the
exhaust setpoint (adjustable), the TUC energizes the
exhaust output to on. When the outdoor air damper
position is 10% or more below the exhaust setpoint
or the outdoor air damper position equals zero, the
TUC de-energizes the exhaust output to off.

For unit configurations utilizing the maximum
number of TUC outputs, exhaust operation is not
available. See the Configuration section of this guide
for more information on configuring the TUC for an
exhaust output.

Hydronic Purge Operation

The TUC uses hydronic purge in conjunction with
auto changeover units by periodically opening the
primary water valve (Valve 1) when the entering
water temperature is not appropriate for the desired
heat or cool mode.

Note Appropriate entering water temperature for
heating is five degrees (F] or more warmer than the
zone temperature. For cooling, the entering water
femperature must be at least five degrees (F) cooler
than the zone temperature.

When the valve is closed, 2-way valves do not
guarantee the correct sensing of the entering water
temperature. When the sensed water conditions
seem inappropriate for the desired heat or cool
mode, the TUC relies on a periodic hydronic purge
of the system water. Hydronic purge allows the TUC
to accurately sense the entering water temperature.
When the TUC enables hydronic purge, the unit
opens the valve for three out of every 60 minutes
allowing the unit ample time to accurately measure
the entering water temperature.

EMTX-IOP-1
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In a Tracer system, the Tracer has the capability of
communicating the system water temperature
information to the TUCs. If the Tracer commumicates

a system water temperature to the TUC, purge must
be disabled.

Por TUCs used in a non-Tracer system, the TUC uses
the hydronic purge in the following ways:

» To sample and test entering water temperature
for use in waterside economizer (cooling)
operation in an attempt to save energy. lf a
condenser valve is present, the TUC uses the valve
to eliminate water economizer operation if the
water temperature is too high.

= To make sure entering waler temperature has
been sampled before the TUC starts a compressor
to run heat (for boilerless operation in water
source heat pumps).

= To determine if the TUC should disable
compressor heating operation due to low water
temperature and allow electric heating.

s To determine if the TUC should run the
compressor to provide heating. See below:

- If the entering water temperature is less than
the compressor heating disable setpoint, the
TUC disables compressor operation

If the entering water temperature is greater
than the compressor heating disable setpoint,
minus four degrees (F), the TUC enables
compressor operation.
= To determine if the TUC should run the
compressor to provide cocling. See below:
If the entering water temperature is greater

than the compressor cooling disable setpoint,
the TUC disables the compressor.

- If the entering water temperature is less than
the compressor cooling disable setpoint, minus
four degrees (F), the TUC enables compressor
operation.

Table 17 shows coil temperatures based on unit
configurations.
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Freeze Avoidance

The [reeze avoidance function prevents unit
shutdown due to a freeze protection trip during
unoccupied or unit shutdown conditions. The TUC
compares the active outdoor air temperature to the
freeze avoidance setpoint (adjustable). The active
outdoor air temperature can come from either a
local outdoor air temperature sensor or a Tracer.
When the outdoor air temperature is less than the
freeze avoidance setpoint, the TUC disables
economizing and opens the valves to their full open
If the TUC has no active outdoor air temperature
value, the TUC assumes cold outdoor air and invokes
freeze avoidance (if the freeze avoidance setpoint is
20° F or higher}.

The TUC exits freeze avoidance mode when the
outdoor air temperature rises three degrees [F)
above the freeze avoidance setpoint.

Freeze Protection

Freeze protection is generally provided by a low
limit capillary tube present across the water coil
face. Cold spots (typically 38° F) below the
mechanical trip point of the capillary tube result

in a unit shutdown. If a discharge air temperature
sensor exists, a discharge air temperature low Limit
violation can force a unit shutdown. Either shutdown
requires a manual reset of the latching diagnostic.

Discharge Air Tempering

The TUC automatically initiates the discharge air
tempering function whenever the discharge air
temperature falls below the discharge air control
minimum, while in the Cool mode.

Discharge air tempering applies enough heat to
bring the discharge air temperature up to an
acceptable level. Typically, the TUC activates
discharge air lempering when the outdoor air
temperature is very cold and the outdoor air

damper allows enough outdoor air into the unit to
cause the discharge air temperature to drop below
the discharge air control minimum. In this instance,
the TUC supplies enough heat to bring the discharge
air temperature above the control minimum.
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Table 17 Assumed Water Temperature

Note: Columns with two options mean either choice is possible. If a configuration does not appear in this table, the configuration is
not recommended.

© Entering water temperature assumed HOT.

© Entering water temperature provided by ICS system.

© Entering water temperature provided by the local entering water (emperamre sensor.

© Entering water lemperature checked via the hydronic purge function and local water sensor.
© Entering water temperature azsumed COLD
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Power Up Sequence

The power up sequence for a TUC depends on the
TUC's configuration. At power up, the TUC may do
the following:

1. Perform internal tests.

2. Wait two minutes for ICS (Tracer)
communications [selectable).

3. Apply a random start—a three to 32 second
delay (selectable).

4. Follow a calibration sequence for the 3-wire
floating point actuators (if present| for a length
of time approximately equal to the drive time of
the 3-wire floating point actuators.

After performing all the above steps (as selected),
if properly configured, the TUC performs normal
control functions.

If the TUC requests fan operation, the unit fan
begins to operate after the random start period
expires, If ICS delay or random start delay is not
selected (in the unit configuration), the unit fan
begins to operate immediately after power up, i
commanded on,

If the random start feature is selected, the TUC
applies the random time on each transition from
unoccupied to cccupled before transitioning to
normal occupied operation.

At power up, the TUC checks all sensor inputs to
verify which inputs have a valid reading. A valid
reading means that the sensor input falls in the
expected range. See Appendix A for a table of
SEnsor ranges.

If a sensor diagnostic exists, the TUC recognizes
a normal sensor reading. When a failed sensor
returns to normal, the TUC automatically clears

the diagnostic.

After the TUC completes the input verification, the
TUC reports a diagnostic anytime one of the sensors
is out of range. At power up, the TUC checks for
sensors. If a sensor does not exist at power up, the
TUC does not report any diagnostics for that sensor.

34

Night Setback Operation

When the TUC is in unoccupied mode, the unit uses
locally stored default unoccupied heating and
cooling setpoints [editable). During night setback
{unoccupied mode), the TUC controls the unit supply
fan off. The TUC controls the unit supply fan on
whenever the zone temperature falls outside the
unoccupied heating and cooling setpoints.

Warm Up

The TUC enables warm up only when ASHRAE

Cycle 11 is enabled [occupied preheat damper is
closed). The TUC initiates warm up at a transition
from unoccupied to occupied. In the warm up mode,
the TUC disables ventilation, controls the fan to
high speed (if the unit has a multiple speed fan),
and controls the heating control valve to full open.

The unit continues to deliver its maximum heat
capacity to the space until the zone temperature
approaches the occupied heating setpoint. When
the zone temperature is within two degrees (F) of
the heating setpoint, the TUC enables ventilation
and normal occupied operation begins.

If the zone temperature falls below the heating
setpoint by more than three degrees (F) and the
ASHRAE Cycle Il is enabled, the TUC automatically
reinitiates warm up.

Cool Down

The TUC is capable of a cool down sequence during
the transition from unoccupied to occupied. This is
similar to the ASHRAE Cycle II warm up sequence.

If ASHRAE Cycle II is enabled. the TUC keeps the
outdoor air damper closed during the transition from
unoccupied to occupied until the zone temperature
is within two degrees (F) of the cooling setpoint.
The outdoor air damper remains closed a maximum
of one hour. The TUC does not reinitiate the cool
down sequence during occupied mode.
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Night Purge

Night purge occurs when the Tracer communicates
a night purge command to the TUC. The Tracer uses
an economizer mode of enable to force the TUC to
allow economizing. The supply fan operates at high
speed during night purge.

Motion Detection

You can configure a binary input on the TUC for
motion detection. When the binary input is
configured as a motion detection input, the TUC
uses altemate heating and cooling setpoints and an
alternate outdoor air minimum damper position
whenever the binary input detects no motion in
the zone.

Boilerless Operation

In boilerless operation, the water source heat pump
uses a sensor to measure the entering water
temperature. When the entering water temperature
falls below an adjustable setpoint, the unit turns off
the compressor. If the zone temperature is still
below the heating setpoint, the fan remains on and
the water source heat pump energizes a single
stage of electric heat.

Table 18 Emergency Heat Operation

Unit Dperatmn

Indoor Coil Defrost

For DX units, the binary input designated as
freezestat is used as a defrost input. Ten minutes
after tripping in the cocling mode, the input is
treated like a freezestat in hydronic units. If, during
cooling, the defrost input trips, compressor cooling
is disabled. The binary input remains a freezestat
input in the heating mode (for hydronic units only).

Emergency Heat

The purpose of emergency heat is to provide

the occupant with an override command to
respond to unit capacity limits, recovery, or low
space temperatures. Configuration of the TUC
allows control of the heating capacity that runs
under normal heating commands, plus control of
emergency heating commands. With the
emergency heat sequence, the TUC invokes the
correct combination of electric heat or compressor
operation as required by the application. Table 18
summarizes the TUC emergency heat operation.

‘ No  (CompressorBlectricHeat] |PecmcHeatl
e Yes Compressor, Electric Heat 1 c@prmmm ; -—F-m--,[' i
2 No |Compressor, Electric Heat I, |Electrio Heat 1, Elmﬂaaiz, g
| Electric Heat 2
_'*2 Yes Onmﬂhumﬂeaﬂ Compressor, WMI
Electric Heat 2 mmz B
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Manual Overrides

By using the Tracer, Everyware service software, or
the TUC auto cycle test, you can override the valves
and damper outputs on the TUC. The only time you
should override these outputs is during the
commissioning phase of the job. The overrides
should not be present during normal unit operation.

MNote During cutput override operation, a valve or
damper override will terminate normal unit
aperation foperating mode listed as Standby).
Upon release of the override control, normal TUC
operation resumes.

Tracer and Everyware provide the capability to
override Valve 1, Valve 2, and the outdoor air
damper either open or closed. Also, you can
override the exhaust fan on or off. The auto cycle
test allows for a manual test of all TUC outputs.

Auto Cycle Test

The auto cycle test allows you to use the DIP
switches and the test input on the TUC to manually
drive the TUC outputs. The only time you should use
this feature is during the commissioning phase of
the job to verify end device operation prior to
automatic TUC control. For additional information on
auto cycle test, see the Human Interface section of
this guide.

36
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Zone Sensor Options

Trane zone sensors include the following features:

Temperature Measurement - Each zone sensor
uses a 10k £ thermistor to measure the zone
temperature. For unit-mounted zone sensors, the
zone temperature thermistor is placed in a remote
location, usually near the return air on the unit.

Internal Setpoint Adjustment - Zone sensors with
internal setpoint adjustment provide the TUC with a
cooling setpoint (50° to 85° F). The setpoint
adjustment is concealed under the cover of the zone
sensor. To adjust the setpoint, first remove the zone
SENSOT COVer.

External Setpoint Adjustment - Zone sensors
with external setpoint adjustment provide the TUC
with a cooling setpoint (SO° to 85° F). The setpoint
adjustment is the thumbwheel on the face of the
Zone Sensor.

Fan Switch - The zone sensor fan speed swilch
provides the TUC with an occupied fan speed
request signal (off, low, medium, high, or auto). If
the Tracer controls the fan speed, the TUC ignores
any adjustments to the fan speed switch.

System Switch - The zone sensor system switch
provides the TUC with a system request [Cool. Off,
Auto, Heat, or Emergency Heat).

On/Cancel - During unoccupied mode, use the
timed override |on) button to place the TUC in
occupied (override] mode. To place the TUC in
occupied mode for 120 minutes {adjustable),
momentarily press the On button. The TUC returns
to unoccupied mode when 120 minutes expires.

To cancel the timed override request any time
during the override period, press the Cancel bution.
You can cancel the timed override any time after
you press the On button.

Note For more information about placing the TUC in
occupied mode, see the Unit Operation section of
this guide.
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Communication Jack - Use the communication jack
with Everyware service software to configure and
monitor all terminal unit controllers. Wire the RI-11
communication jack on the zone sensor to the ICS
(Tracer) communication terminals on the TUC. The
RIJ-1! communication jack provides easy access for
communication to the TUC and the entire Comm4
link.

Location and Mounting

Locate one zone sensor in the most critical area of
each zone, but not in direct sunlight or in the zone
supply air stream. You may need to subdivide the
zone to ensure adequate control and comfort.

Avoid mounting zone sensors in the following areas:
= near drafis or dead spots

= in corners or behind doors

= near hot or cold air ducts

= near radiant heat from appliances or the sun

s near concealed pipes or chimneys

= in air Nows from adjacent zones or other units

Connect each TUC to a single zone sensor; one
designed to be compatible with the unit. Make sure
field wiring meets the following requirements:

= Wire must be 16 to 22 AWG, copper twisted
shielded pair, not to exceed 1000 feet.

= Connect the shield to the ground terminal
provided on the TUC [TB3-5 or 6).

= If local codes require enclosed conductors, install
the zone sensor wires in conduit.

Note Do not install zone sensor wires in conduit
that contains 24 VAC or high power wires.

Refer to individual zone sensor wiring diagrams for
connection instructions. See Table 19 on page 38
for complete information on zone sensors offered
from each Trane manufacturing facility.
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Table 19 Zone Sensors from Trane Manufacturing Facilities

X13510628010 X X : b 4
Wgw 13910606010 X X x_| o
{Waco) | 113510606020 X X X X g
X13510621010 X X | l-speed X X ; 10
X13510621010 X X l-speed | X X 10
X13510622010 X X 2-speed X X 10
X13510630010 X X I-speed % 10
V;im X13510631010 X X i 2-speed | X 10
Doy, _x_lasln&néalﬂ X ; X o X g
. X13510628010 X X e X 9
%13510627010 X X L) X ¥ 9
Z13510606020 X X 8 X X 9
xisgi060100 | X X |reeal X | x | 10
PanCol | X13510816010 X e lspeed | X X 10
S %x:rgﬁp%ﬁqgaﬂzﬂ X X X X 9
nm X X = 8
SNR1 X X 1-speed X X 10
e SNR2 e X 2-speed | X X 10
m SNES X X X X 9
- | sKm4 X X X g
SHRS X 11
Building 4180 1087 X 11
m 4190 1088 X X g
BtPad) | 4190 1000 X X X 9
© Unit-mounted

@ The fan swilch is mounted at the unit ventilator.
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Figure 9 Connections for a 5-wire Terminal Block

Commd4 (-}
Commd (+)
Cooling Setpoint
Signal Common
Zone Temperature

Figure 10 Connections for a 6-wire Terminal Block

Cooling Setpoint
Signal Commaon
Zone Tomporatura

Figure 11 Connections for a 2-wire Terminal Block

—

Signal Commaon
Zone Temperature

Note Terminate the shield wire for the zone sensor
connection on the TUC. Refer to EMTX-IN-24 for
complete wiring details related to the zone sensor
for all TUCs.
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Unit Configurations

The TUC is a configurable controller you can use on
a variety of Trane and non-Trane terminal products.
The TUC consists of the following total inputs and
outputs:

= 5 analog inputs {See the note below.

= 4 binary inputs

= 9 binary (triac) cutputs (See the note below.]
= 4 modulating analog outputs

Note Water source heat pumps are the only
configurations that use all five analog inputs. All
other units only use analog inputs 1 through 4.

Note No unit configuration permits all nine binary
outputs to be used concurrently with all four analog
cutputs. Based on the TUC configuration, the unit
uses some combination of binary and analog
outputs, but never all of both.

Some of the inputs and outputs on the TUC are
configurable from a fixed list of choices. You can
attach add-on boards to the TUC for additional
inputs and outputs. Some inputs and outputs on
the add-on boards also are configurable.

Depending on the TUC and add-on board
configurations, the location of the various inputs
and outputs may vary. This section of the guide
gives a description of the possible TUC and add-on
board configurations, plus a description of how the
configuration affects the location of the inputs and
outputs.

Note For an example of wiring connections, see the
Wiring Diagrams section of this guide.

The following descriptions outline the various
configuration possibilities for the general product
classifications the TUC is capable of controlling.
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Unit Type
Configure the TUC as one of the following unit types:

s Fan Cofl A |standard fan coil or blower coil air
handler}

s Fan Coil B [not used in the United States)
= Unit Ventilator

= Water Source Heat Pump

= Blower Coil Air Handler

Unit Configuration

Set up the TUC using one of the following unit
configurations:

s 2-pipe Heating/Cooling Valve (changeover}
s 4-pipe Heat and Cool Valves

s 2-pipe Heat Valve with DX Cooling

= DX Cooling Only

= 2-pipe Face and Bypass Damper

r 4-pipe Face and Bypass Damper

s 2-pipe Cooling Only Valve

s Water Source Heat Pump [heat and cool)

= Face and Bypass with DX Cooling

= 2-pipe Heat Only Valve

= Water Source Heat Pump |cooling only)

Fan Type

Select one of the following fan types for the TUC:
= |-speed Fan

s 2-speed Fan

= 3-speed Fan

= Modulating Fan [Cumrently, Trane does not
support this function.)
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Valve 1 Type

Valve 1 is the primary valve. In 4-pipe units, Valve
1 is typically the cooling valve. If a 4-pipe unit has
auto changeover enabled, Valve 1 changes over
between cooling and heating. In 2-pipe heat/cool
units, Valve 1 is the only valve present, To change
the coil (in 2-pipe units) between heating and
cooling, enable auto changeover.

For 2-pipe cooling only units, Valve | is the cooling
valve, You must disable auto changeover. For 2-pipe
heating only units, Valve 1 is the heating valve. You

must disable auto changeover.

H&T&h&m

Sul‘amiﬂ nn.‘uﬁ
mmﬁfamuﬂ bypass lmftSZI

Hudtﬂmgmhg_‘
21t 10voC
6to9VDC
Oto 10VDC

3-sire floating point (drive open/close)

Valve 2 Type

Valve 2 is the auxliary valve. In 4-pipe

units, Valve 2 is always the heating valve. Auto
changeover does not affect the configuration of
Valve 2. If a 4-pipe unit has auto changeover
enabled, Valve 2 operates as the auxiliary heating
source. If auto changeover is disabled, Valve 2
operates as the primary heating source. Two-pipe
units do not have a Valve 2.
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No valve present
Solenoid on/off
{Uaemra—mpemmmmm.}

Modulating analog:
2t0i0vDC
6 to 9 VDC
0to 10 VDo

Economizer Type

The TUC support the following outdoor air dampers:
= 2-position

= modulating {analog or 3-wire floating point)
Two-position outdoor air dampers cannot economize.
Use 2-position outdoor air dampers to provide fresh
outdoor air to the space, typically during occupied
periods and during night purge. Modulating

outdoor air dampers, both modulating analog and
3-wire floating point, can operate as economizers.

e i ) t. _é -

Maﬂngmﬁhs: =
210 10 VDC ==
6109VDC :
 0to 10VDC st

mmmgpmumwdml
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Face and Bypass Type Electric Heat Type

Face and bypass dampers are available in both Control electric heat from the TUC in one, two, or
2-pipe and 4-pipe configurations. if a 2-pipe unit three stages. Also, you can configure electric heat
has a face and bypass damper, configure Valve 1 as the primary source of heat or as the secondary
as solenoid on/off. If a 4-pipe unit has a Face and source of heat. Select the electric heat staging
Bypass damper, configure valves 1 and 2 as algorithm {sequential or progressive) based on the
solenoid on/foff. The TUC controls the face and physical configuration of the electric heat in the unit.
bypass dampe same physical output

Valve 1. G e = Use a sequential staging algorithm for equally sized

electric heat stages {two stages, each 50% or three

s —_— stages, each 33%]. Use a progressive staging

Note Many configuration items for the face and algorithm for unequally sized electric heat stages
bypass damper are referred to as Valve 1/Face and (two stages, 33% and 66%). Both staging algorithms
Bypass damper. work the same for a single stage of electric heat.

Number of Compressors

The TUC can control up to one compressor on the
main TUC board. The unit requires an [/O expansion
board if the unit contains two or three compressors.

Return Air Damper Present?

The TUC does not support functions related to a
retum air damper.
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Wiring Diagrams

Terminal Unit Controller
Figure 12 Factory-installed Terminal Unit Controller

Analog and Binary Outputs
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Field-installed Terminal Unit Controller

Figure 13 Field-installed Terminal Unit Controller
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Input/Output Expansion Board

Figure 14 Example of the Input/Output Board
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Input/Output Expansion Board
Binary Inputs

Low Pressure Cutout 2

Low Pressure Cutout 3

High Pressure Cutout 2

High Pressure Cutout 3

Freezestat 1

Freezestat 2

Freezestat 3

Analog Inputs
Leaving Water Temperature 1 [See note below.)
Leaving Water Temperature 2
Leaving Water Temperature 3

Binary Outputs
Compressor 2
Compressor 3

Note LWT! normally is connected to the TUC
(main board). However, if you use the Input/Output
Expansion board, LWT1 is wired to the I/O board.
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Auxiliary Board

Figure 15 Example of the Auxiliary Board
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Binary Input 1
IAQ Stat {future} or Occupant Call
[Compressor disable for water source heat
pumps)

Binary Input 2
Occ/Unoce or Condensate Overflow
[Return air high limit for water source heat

pumps}

Binary Input 3
Smoke Input or Freezestat
Binary Input 4
External Interlock or Fan Status
Binary Input 5
Motion Detection Input or Dirty Filter
Binary Output
Electric Heat, Exhaust, or Slave [Controllable
through Tracer)
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The TUC consists of the following inputs and
outputs:

= 5 analog inputs

= 4 binary inputs

= 9 binary (triac) outputs

= 4 modulating analog outputs

The function of the TUC's inputs and outputs varies
depending on the configuration of the TUC. The
following tables (Tables 20 - 35) define the binary
and analog output functions for the various unit
configurations, including zone sensor and Tracer
communication information. The tables also provide
TUC terminal block wiring connection points.

Triac Outputs

When energized, the TUC provides power to the
connected device via triac ontputs. A separate 24
VAC power input to the connected device cannot be
used, unless that device requires external power.

Modulating Analog Outputs

Configure the modulating analog outputs to provide
the following output signal ranges:

s O-10VDC
s 2-10VDC
= B6-8VDC

EMTX-I0OP-1

Configuration

Table 20 2-pipe Heat or Cool Valve
(Triac and Modulating Outputs)

4 |23 T2,z | Moduating Ousoor

© Use output 4 when the valve is configured for 2-position
control

@ Triac output 7 is a latching diagnostic indication cutput
whenm_enumﬂurairdamparismﬁqmoﬁumuhg

modulating.
® Use cutput 8 when the outdoor air damper is configured
for 2-position control,
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Configuration

Table 21 4-pipe Heat and Cool Valve Table 22 2-pipe Heat Valve with DX Cooling
(Triac and Modulating Outputs) (Triac and Modulating Outputs)

41 -

© Use output 4 when the valve is configured for 2-position
control.

@ Triac output 7 is a latching disgnostic indication output

wlmth_tmdwralrdmpuismnﬁgumctumahg

: = - - i » £l
1] Umwmm:mvihnnfmemummmmnﬁgumdm ® mmnduutmg-ﬂ i & 5
® Use output 6 when the auxiliary valve is configured for 2-position control.

for 2-position control.

@ Triac output 7 is a latching diagnostic indication output
when the outdoor air damper is configured as analog

modulating. .
@ Use output 8 when the outdoor air damper is configured
for 2-position control.
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Configuration

Table 23 DX Cooling Table 24 2-pipe Face and Bypass Damper
(Triac and Modulating Outputs) [Triac and Modulating Outputs)

@ Triac output 7 is a latching diagnostic indication output
when the outdoor air damper is confiqured as analog
modulating.

@ Use output 8 when the outdoor air damper is configured
for 2-position control.

@ Use output 4 when the face and bypass damper iz
configured for 2-position control

@ Triac output 7 is a latching diagnostic indication output
when the outdoor air damper is configured as analog

modulating.
© Tze output & when the outdoor air damper i= configured
for 2-position control.
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-------------

Table 25 4-pipe Face and Bypass Damper
(Triac and Modulating Outputs)

Fam Low

1 (N7 |TBLIZ

Table 26 2-pipe Cool Valve
(Triac and Modulating Outputs)

[i-a Mz

= ;;_ . ._& : .'-=.'_ i :
= : outpit if one or two

a4 |TBIZB

Fam High {Fan on it

g [{1-12 /
i one speed fan)

TBI-1,8

g (M2 (TRIT.E

- i-1e TB1-10, 11 mﬂdhm

4 |16 TBI-IO T | Vaives

ne |56

6 |n-e 1811314

7 J1-7 T81-4.5

& =13 TB1-8.9

T82-7.8

Wmm
Bypﬂlnm

TB2-5,6

o 1-9, 10

3 |I156 (TB2.3,4 |Notused

: 4 ; _;1,-3.;:'35 Mm

| Air Damper &

TB2-1.2

@ Usze output £ when the face and bypass damper is
configured for 2-position control.

@ Triac output 7 is a Jatching diagnostic indication output
when the outdoor air damper is configured as analog
modulating.

@ Use output 8 when the outdoor air damper is configured
for 2-position control.

50

(-8 |1B1-13,14 |8
; |2 mias

5 51413 |TBI-8.0

J1-14,15 |
4 |m23

@ Use output 4 when the valve is configured for 2-position
eontrol

@ Triac cutput 7 is a latching diagnostic indication output
when the outdoor air damper is configured as analog
modulating.

@ Use output 8 when the outdoor air damper is configured
for 2-position control
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Table 27 Z-pipe Heat Valve Table 28 Face and Bypass with DX Cooling
(Triac and Modulating Outputs) (Triac and Medulating Outputs)

1 |nag TBI-11.12 |Femic
11-a TB1-2.3

11-4 TBi-Z, 3

11z |TBiL8 4 (N-12  |TBI-Z8 | FanMigh{Panonis
_ __ : =

J1-16 | TBI-10,11 | Pace and Bypass

o [its [mi1011 |vieome
e mon e

:

T

Ji-18 TB1-13, 14

-8 TBI-5.6 [mmm
n-7 TB1-4,5

6 I11-18 TBI-13, 14 | DX Cooling
7 |- 78145 | Outdoor AirDamper

g [|JF13  |mBI-89

TB1-1,2

o |13 |TBime | Oudoor ArDumpe

Ji-9,10 |TB2-5,6  ModulatingValve

| 418 (T878  |Nawes

s 7123 |TB2-1,2 | Moduating Outdoor » [11-910 |TB25,6 |ModulatingFoce and
s Demper & Bypeeas Duper:

3 |[ns6  [TB234 [Nowed

@ Use output 4 when the valve is configured for Z-position 3 |56 TB2-3. 4 Notused
control. i : Lo

@ Triac output 7 is a latching diagnostic indication output 4 (J1-23 [TB2-1.2  |Modulating Outdoor
when the outdoaor air damper is configured as analog Rir Damper &
modulating.

© Use output & when the outdoor air damper is configured ° i“[“m:é;wmhﬁnﬁmmmr“
ok PR D, & Triac output 7 is a latching diagnostic indication output
when the outdeor air damper is configured as analog
modulating.

® Use output 8 when the outdoor air damper is configured
for 2-position control.
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Configuration

Table 20 Water Source Heat Pump - Heating and Table 30 Water Source Heat Pump - Cooling Only

- =T e

@ Triac output 7 is a latching diagnostic indication output

@ Triac output 7 is a latching diagnostic indication output

when the outdoor air damper is configured as analog when the cutdoor air damper is configured as analog
modulating. ) modulating.

@ TUse output 8 when the outdoor air damper is confiqured @ Use cutput 8 when the outdoor air damper is configured
for 2-position control. for 2-position conftrol.
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Analog and Binary Inputs

The TUC only uses 10k Q thermistor inputs for
temperature detection on each of the analog nputs.
The TUC senses binary inputs open/close by
checking for the absence or presence of 24 VAC.

The factory installed TUC (pin/plug) requires an
externally supplied 24 VAC source for the binary
inputs. The field installed TUC [screw terminals)
provides the necessary power on the unit, so only
open/close contacts need to be provided.

Configuration

Table 31 shows a list of analog inputs and
Table 32 shows binary inputs. Table 33 shows
the recommended configuration for each binary
input.
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Configuration

e ewww R e - e .

Fan Status or External Interlock
(Configurable)

4-80

TB7-4.5

Dirty Filter or Motion Detection

{Configurable}

J4-50

TB7-2, 3

‘Condensate Overflow or :
Occupied/Unoccupied [Configurable)

| BIP4

4-70

TB7-1,2

Freezestat or Smoke (Configurable}

© 24 vaCis provided externally.

Normally Open

Table 33 Recommended binary configuration for commonly applied contact closure devices

Normally Closed

Normal Operation

Normally Closed

Normal Operation

Normally Open

Motion Detected

Normally Closed

Normally Closed

Normal Operation

Normally Open

Occupant Call

Normally Open

Start 14Q Function

Normally Closed

Normal Operation
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Zone Sensor and Tracer Communication

The number of terminations required for a zone
sensor depends on the selected sensor. A variety of
Zone Sensors exist, ranging from a sensor only option
to a fully-populated zone sensor with setpoint
adjustment, LEDs, and fan and system switches.

Use the ICS (Tracer) communication terminals to
conmect the TUC to either a Tracer 100i or Tracer L
Commd communication link or a Tracer Summit
Comm4 communication link.

Table 34 shows the connection information for ICS
communication to the TUC. Table 35 shows the list
of zone sensor termination details.

Table 35 Zone Sensor Terminations

Configuration

Table 34 Tracer Communication

\Commé {4 |71

|mBE-2

| Comm4 {+) J8-2

@ Tape back the shield at the Tracer end.

Heating setpoint provided by zone sensor

T tpmﬁedhym oo

Fan ’ﬂaﬂe

| Supply fan mode provided by zone sensor

Syatemﬁadﬂ

.-'ijs[erm."muﬂa provided by zore ﬁa’s&sm

Zone Sensor

zurwtemnemmmmdeﬁﬁquamrt. il

.Gaminﬂngmﬁnd'fw:a]lahwe Eemnﬁuﬂgﬂ i

Common sammﬂ for all iﬁﬁﬁwmg t&mmranﬁ;ns ﬁ

TB3-3

-System{.ED nnwimn&mfmﬂispawemdﬂ

|TB3-2

: EGDL[:ED, onin m bhnhng if Iatchmg'd!agmshﬂn’

|TB31

Heat LED, nnm%athhnhngﬁla@ngﬁmgnuﬂtwﬂ

@ Only valid for zone sensor DD]'Jﬁg‘LEmlIﬁﬂS with LEDs E!Jght emitting diodes].
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Configuration

Input/Output Configuration

You can configure many of the TUCs inputs and
outputs based on the unit capability and the desired
application. This section describes each of the input
and output configuration items for the main TUC
hoard and the appropriate add-on boards.

Fan Voltage Selection

Fan voltage selection relates to modulating analog
supply fan control. Cunrently, the TUC does not
support this feature.

Valve 1 Drive Voltage

Configuration of the primary valve (Valve 1) as
modulating analog is possible. If you configure
Valve 1 as modulating analog, the Valve | drive
voltage determines the output range for the Valve 1
output. The TUC does not use the Valve 1 drive
voltage when Valve 1 is configured as any of the
following:

= not present
® Z-position

= 3-wire floating point

See the Valve Damper Configuration Note.

56

Vaive/Damper Configuration Note Three-wire
floating point actuators are not configured as
normally open or normally closed. The TUC ignores
the Valve Output Normally field for 3-wire floating
point valves.

For modulating analog actuators, typically applied
to valves and dampers, normally open means

that at O volts, the actuator is full open or full face.
Narmally closed means that at O volts the actuator
is full closed or full bypass.

For binary solenoid (2-position) type actuators,
typically applied to valves and dampers, normally
open means when the output is off, the actuator is
open allowing flow or heating or cooling capacity.
Normaily closed means when the output is off, the
actuator is closed allowing no flow, or heating or

cooling capacity.

For relays applied to binary outputs, electric heat.
or an auxiliary binary output, normally open means
when the output is off, the relay contacts are open
(no current). Normally closed means when the
output is off, the relay contacts are closed fallowing
current flow).

Valve 2 Drive Voltage

Configuration of the auxiliary valve (Valve 2) as
modulating is possible. If you configure Valve 2 as
modulating analog. the Valve 2 drive voltage
determines the output range for the Valve 2 output.
The TUC does not use the Valve 2 drive voltage
when Valve 2 is configured as any of the following:

= not present
= 2-position

s 3-wire floating point

See the Valve/Damper Configuration Note above.
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Electric Heat Oufput 1 Normally, Electric
Heat Qutput 2 Normally, and Electric Heat
Output 3 Normally

For relays, typically applied to electric heat or an
auxiliary binary output, normally open means when
the output is off, the relay contacts are open (no
current) producing noe heat. Normally closed means
when the output is off, the relay contacts are closed
(allowing current flow) and producing heat.

Economizer Drive Voltage

It is possible to confiqure the economizer as
modulating analog. If you configure the economizer
as modulating analog, the economizer drive voltage
determines the output range for the economizer
putput. The TUC does not use the economizer drive
voltage when the economizer is configured as any
of the following:

= not present

= Z-position

m 3-wire floating point

See the Valve/Damper Configuration Note on page
56.

Water Source Heat Pump Analog Input 3

If you configure the TUC as a water source heat
pump (WSHP), select either entering water
temperature or returmn air temperature for analog
input 3. If you configure the TUC as a fan coil or a
unit ventilator, analog input 3 must be outdoor air
temperature.

EMTX-10P-1

Configuration

temperature

Water Source Heat Pump Analog Input 4

If you configure the TUC as a water source heat
pump (WEHP), select either mixed air temperature or
return air temperature for analog input 4. If you
configure the TUC as a fan coil or unit ventilator,
analog input 4 must be mixed air temperature.

Binary Input 1

If you configure the TUC as a fan coil or unit
ventilator, select either fan status or external
interlock for binary input 1. As a fan status input,
the binary input works with a differential pressure
switch acrass the fan to determine whether or not
the fan is on when the TUC commands it to operate.

As an external interlock, a Temote open/close signal
connected to the binary input determines whether
to place the unit in a un mode or a stop mode.

If you configure the TUC as a water source heat
pump, the binary input must be a high pressure
cutout (HPC) input for the first compressor circuit.

See Table 33 for more information.
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Configuration

Binary Input 2

If you configure the TUC as a fan coil or unit
ventilator, select either dirty filter or motion
detection for binary input 2. As a dinty filter input,
the TUC's binary input works with a differential
pressure switch across the filter to detect when the
filter becomes clogged for normal air flow.

As a motion detection input, the TUC"s binary input
works with a motion detector (supplied by a vendor
other than Trane] to detect when the space is
occupied or unoccupied. When an occupied space is
determined to have no motion, you can apply
alternate heating/cooling setpoints and an alternate
ventilation.

For water source heat pumps, configure binary
input 2 as either a dirty filter input or as an
pecupied/unoecupied input. If you configure binary
input 2 as an occupied/unoccupied input, an open
or close signal indicates whether or not the space is
occupied.

See Table 33 for more information.

Binary Input 3

For all TUCs, you can configure binary input 3 as
either a condensate overflow input or as an
occupied/unoccupied input. As a condensate
overflow input, the TUC's binary input works with a
condensate overflow switch to detect an
unacceptable level of condensation in the unit drain
pan. When an unacceptable level of condensation

ocours, the unit shuts down on a latching diagnostic.

As an occupied/unoccupied input, an open or close
signal sent to the input device detects whether or
not the space is occupied.

See Table 33 for more information.

Binary Input 4

I you configure the TUC as a fan coil or unit
venftilator, select either freezestat or smoke
detection for binary input 4. As a freezestat input,
the binary input works with a mechanical freezestat
{low temperature detection device] to detect low
temperature conditions. When a low temperature
occurs, the unit shuts down on a latching diagnostic,

As a smoke detection input, the binary input works
with a smoke detector {supplied by a vendor other
than Trane) to detect the presence of smoke. The
smoke detection input signal does not affect unit
operation. Normally, the unit communicates this
information to the Tracer system so the system can
issue a system-wide shut down command. You can
confiqure the smoke input to shut down the unit on
a latching diagnostic when smoke is detected.

If the TUC is a water source heat pump, binary input
4 only can be a low pressure cutout (LPC) input for
the first compressor circuit. Pick up LPC for cirouits 2
and 3 on the water source heat pump with the
Input/Output Expansion board.

L m ": .' _"‘.'_--::: i
WSHP

See Table 33 for more information.
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Auxiliary Board Options

The installation of the auxiliary board allows you to
select from an extended list of binary inputs, plus
one binary output. If all binary inputs on the main
TUC board are in use, the auxiliary board allows for
up to five additional binary inputs. Use the binary
output when all main TUC beard outputs are in use
and you need an additional binary output. such as
electric heat, exhaust, or slave binary output.

Auxiliary Binary Input 1

Configure auxiliary binary input 1 as either an
occupant call input or an IAQ stat input. As an
occupant call input, the binary input signal

does not affect the TUC control sequence. Instead.,
the TUC communicates the binary input signal to
the Tracer system to indicate that the occupant
requests assistance (possibly a momentary
pushbutton). Currently, the TUC does not support
the IAQ stat iInput.

For units configured as water source heat pumps,
configure auxiliary binary input 1 as a compressor
disable input.

See Table 33 for more information.

Auxiliary Binary Input 2

Configure auxiliary binary input 2 as either an
occupied/unoccupied input or as a condensate
overflow input. As an occupied/unoccupied input,
an open or close signal to the input detects whether
or not the space is to be occupied.

As a condensate overflow input, the auxiliary binary
input works with a condensate overflow switch to
detect an unacceptable level of condensation in the
unit drain pan. When an unacceptable level of
condensation occurs, the unit shuts downon a
latching diagnostic.

EMTX-IOP-1
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For units configured as water source heat pumps,
configure auxiliary binary input 2 as a high return
air temperature input.

See Table 33 for more information.

Auxiliary Binary Input 3

Configure auxiliary binary input 3 as either a smoke
detector input or as a freezestat input. As a smoke
detection input, the binary input works with a smoke
detector {supplied by a vendor other than Trane] to
detect the presence of smoke. The smoke detection
input signal does not affect unit operation. Normally,
the unit communicates this information to the Tracer
system so the system can issue a system-wide shut
down command. You can configure the smoke input
to shut down the unit on a latching diagnostic when
smoke is detected.

As a freezestat input, the binary input works with a
mechanical freezestat (low temperature detection
device) to detect low temperature conditions. When
a low temperature occurs, the unit shuts down on a
latching diagnostic.

See Table 33 for more information.
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Auxiliary Binary Input 4

Configure awxiliaty binary input 4 as either an
external interlock input or a supply fan status input.
As an external interlock, an open or close signal to
the binary input determines whether the unit goes
into run mode or stop mode.

As a fan status input, a differential pressure switch
across the fan communicates to the binary input
whether or not the fan is on when the TUC
commands the fan to operate.

See Tahle 33 for more information.

Auxiliary Binary Input 5

Confiqure auxiliary binary input 5 as either a motion
detection input or as a dirfy filter input. As a motion
detection input, the binary input works with a
motion detector (supplied by a vendor other than
Trane) to detect when the space is occupied or
unoccupied. When an occupied space is determined
to have no motion, you can apply alternate
heating/cooling setpoints and an alternate
ventilation.

As a dirty filter input, a differential pressure switch
across the fan communicates to the binary input to
determine when the filter becomes clogged
preventing normal air flow.

See Table 33 for more information.

80

Auxiliary (Binary) Output Type

Configure the binary output on the auxiliary board
as one of the following:

a a Tracer-controlled generic auxiliary output

= an exhaust fan or damper auxiliary cutput
s an alarm guxiliary cutput

If the TUC configuration requires an additional
oufput to control all available electric heat stages,
the unit uses the auxiliary binary output for electric
heat regardless of the configuration.

Note The TUC may use the auxiliary (binary] oum:]r_
for electric heat, if required, regardless of the output
configuration.
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Auxiliary Board Drive Voltage
Currently, the TUC does not use this entry.

The TUC uses the EQ board [formerly known as the
Economizer Quality board and now referred to as the
VEM - Ventilation Effectiveness Module] for some
extended ventilation control sequences. Currently,
the TUC does not support functions related to this

EQ Output Type
Currently, the TUC does not use this entry.

EQ Output Normally
Currently, the TUC does not use this enfry.

Fan Speed Modulation Function
Currently, the TUC does not use this entry.

Motion Detection?

Configure the binary input as motion detection, on
either the main TUC board or the auxiliary board,
and use the input to enable an alternative setpoint
or ventilation sequence when the motion detector
no longer detects motion in the space.

If motion detection is selected as yes, the TUC
enables the alternate sequence whenever no motion
is detected in the zone [while occupied). The
alternate sequence {based on no motion in the zone)
allows the TUC to apply the value of the unoccupied
zone setpoint offset to the active occupied heating
and cooling setpoints. Also, the altemate sequence
utilizes the alternate minimum damper position for
the outdoor air damper. If motion detection is
selected as no, the TUC uses the motion detection
input only as information (communicated to the
Tracer system).

Configuration

R EEE R e e

DX Condensing Unit Alarm?
Currently, the TUC does not use this entry.

Smoke Status Alarm?

Configure the binary input as a smoke detector on
either the main TUC board or the auxiliary board,
and use the input as either a non-latching
diagnostic or a latching diagnostic. If you use the
input as a latching diagnostic, whenever the smoke
input detects smoke, the unit shuts down and
requires a manual reset.

If smoke status alarm is configured as no, the binary
input results in a non-latching diagnostic whenever
the binary input detects the smoke signal.

Fan Status Alarm?

Configure the binary input as a fan status alarm on
either the main TUC board or on the auxiliary board,
and use the input to shut down the uniton a
latching diagnostic. If you use the input as a latching
diagnostic, whenever the fan input detects a fan
failure, the unit shuts down and requires a manual
resel.

If fan status is configured as no, the binary input
results in a diagnostic whenever the binary input
detects a fan failure. This diagnostic remains
latched in the TUC until a manual reset ocours.
However, the unit operates normally while the

diagmostic is present.

If fan status is configured as yes. the binary input
results in a latching diagnostic (unit shutdown)
when the unit detects a fan [ailure.

EMTX-IOP-1
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Main Board Exhaust?

An exhaust fan or damper output is possible in
one of the following two places on the TUC and its
add-on boards:

s the main TUC board on output 2
= the auxiliary board on output 1

Based on available configurations of these outputs,
the TUC makes its own determination on which
oufput to control for exhaust. To comrectly display

the exhaust status on Tracer 100i or L status screens,
you must make a selection for main board exhaust.

Normal Auto Fan Speed Control?
Currently, the TUC does not use this entry.

B2

Configuration of Operating
Functions

The TUC contains several independent control
functions that require configuration—based on both
the unit capabiliies and the desired application.
Functions such as random start and auto changeover
can be configured based on the unit type and
intended operation.

Random Start

Random start is a feature that affects the power up
sequence of the TUC. When random start is enabled,
the unit delays three to 32 seconds (time randomly
chosen) after power before continuing the power up
sequence. The random start leature evenly
distributes the power requirements for the building
at the time when multiple units power up
simultaneously.

Supply Air Temperature Control

Supply air temperature control, together with zone
air temperature control and cascade zone/discharge
air temperature control make up the three control
sequence options in the TUC.

Note Supply air temperature confrol is also referred_
to as discharge air temperature control.

If supply air temperature control is enabled and both
a discharge air and zone air temperature sensor
exist, the TUC operates according to the cascade
zong/discharge air temperature control sequence. If
supply air temperature control is enabled and only
the discharge air sensor fails or is not present, the
TUC operates according 1o the zone air temperature
control sequence.
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Configuration
If only the zone air sensor fails or is not present, the
TUC operates according to the discharge air
temperature control sequence. If supply or discharge
air temperature control is disabled, the TUC operates
according to the zone air temperature control

Whether the occupied preheat damper position is
open or closed. the TUC doses the outdoor air damper
any time the zone temperature is three degrees [F)
or more below the heating setpoint when no heating
capacity is available. The outdoor air damper retumns

sequence.

to its minimum position when the Zone lemperature
is within two degrees {F} of the heating setpoint.

Supply Air Temperature High Alarm

The supply air temperature high alarm is a
diagnostic for the TUC. Configure the alarm as
information only (to pass to a Tracer system) or as a
latching diagnostic to shut down the unit. If the
high alarm shuts down the unit, you must perform a
manual reset. When the measured discharge air
temperature exceeds the supply air high limit
|adjustable), the TUC generates a supply air
temperature high alarm.

Occupied Preheat Damper Position

The position of the outdoor air damper during

the transition from unoccupied mode to occupied
mode (known as preheat) may be configured based
on ASHRAE Cycle | and Cycle II conformance
requirements.

If the TUC sets the occupied preheat damper
position to open, the unit immediately opens the
outdoor air damper to ifs minimum position when
the TUC transitions from unoccupied mode to
occupied mode.

If the occupied preheat damper position is configured
to clogsed, the unit keeps the outdoor air damper

closed during the transition from unoccupied mode
to occupied mode—until the zone temperature is
within two degrees [F) of the heating setpoint.

EMTX-I0OP-1

Purge Mode Control

Hydronic purge works with auto changeover by
periodically opening the primary water valve
(Valve 1) when the entering water temperatire is
not appropriate for the desired heat or cool mode.

With 2-way valves, correct sensing of the entering
water temperature is not always guaranteed due to
the lack of water flowing near the entering water
temperature sensor. When the sensed water
conditions are inappropriate for the desired heat or
cool mode, the TUC relies on a periodic hydronic
purge of the system water to more accurately sense
the entering water temperature.

When enabled, the hydronic purge mode causes
the TUC to open the valve for three out of every
60 minutes or until a satisfactory entering water
temperature is sensed.

If a Tracer system is present and the distributed
water temperature is available, Trane recommends
using the communicated water temperature in
place of the hydronic purge mode and disabling
purge.

ﬁu-t; Appropriate entering water temperature for
heating is five degrees (F} or more warmer than the
zone temperafure. For cooling, the enfering water
temperature must be at least five degrees (F) cooler
than the zone temperature.




Configuration

Auto Changeover

Use auto changeover to configure the function of the
primary valve/coil (Valve 1). If the TUC uses the
primary valve (Valve 1) for heating and cooling.
enable auto changeover. If the unit is a 4-pipe unit,
where the TUC uses the primary coil for cooling and
the auxiliary coil for heating, disable auto
changeover. For a 2-pipe heating only or cooling
only unit, disable auto changeover.

Humidity Control

Currently, the TUC does not support humidity control
|dehumidification).

Occupied Fan Cycle

You can configure the TUC to control the unit supply
fan in the occupied mode in one of two different

control schemes:

n Continuous fan operation
s Cycling fan operation based on unit capacity

If you configure the occupied fan cycle as continuous,
the unit supply fan operates continuously during the
ocoupied mode. In the unoccupied mode, the TUC
cycles the supply fan to maintain the unoccupied

setpoints.

If you configure the occupied fan cycle as capacity,
the TUC controls the unit supply fan on whenever
the TUC control algorithm requests any heating or
cooling capacity. Regardless of the occupied fan
cycle configuration, the unit supply fan cycles with
unit capacity during the unoccupied mode.

@ The Capacity selection is not recommend with modulating
control, such as 3-wire floating point or modulating
analog heating and cooling vaives. Only use the Capacity
selection with binary valves, eleciric heal, or compressors,
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Power Up Control Wait (Two Minutes)?

At power up, the TUC uses the power up control wait
feature to wait up fo two minutes for Tracer control
information before starting the unit supply fan. This
feature allows the TUC to avoid unnecessary fan
starts prior to receiving Tracer control requests.

Number of Electric Heat Stages in Normal
Heating

Based on the electrical design of the umit, the
number of electric heat stages the TUC may operate
under normal heating conditions may be less than

the actual number of electric heat stages present in
the unit.

Based on the unit design and the emergency heat
sequence, the unit compressor may or may not be
able to run when the TUC requests emergency heat.
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Setpoint Configuration
Occupied Heating/Cooling Setpoint Source

The TUC attempts to use the configured setpoint
source for its heating and cooling setpoints. After
the unit determines the setpoints, the TUC applies
the setpoint limits to determine the active heating
and cooling setpoints,

Note See the Setpoint Opemrmn section on
page 15 of this guide for complete information
about occupied heating/cooling setpoint source.

Occupied Cooling Setpoint

The TUC stores its own default occupied cooling
setpoint. If either a Tracer or a local zone sensor
does not determine an occupied cooling setpoint,
the TUC uses its locally stored occupied setpoints
{adjustable). The cooling setpoint must always be
equal to or greater than the heating setpoint.

Range: 40°to 110°F
(limited by Cooling Setpoint Low/High Limit)

Occupied Heating Setpoint

The TUC stores its own default occupied heating
setpeoint. If either the Tracer or a local zone sensor
setpoint does not determine an occupied heating
setpoint, the TUC uses its locally stored occupied
setpoints |adjustable). The cooling setpoint must
always be equal to or greater than the heating
setpoint.

Range: 40°to 110°F

{limited by Heating Setpoint
Low/High Limit)
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Unoccupied Cooling Setpoint and Unoccupied
Heating Setpoint

Regardless of the setpoint source, when the TUC is
in unoccupied mode, it uses its locally stored
unoccupied setpoints as the active heating and
cooling setpoints. The cooling setpoint must always
be equal to or greater than the heating setpoint.

Range: 40°10 110°F
Cooling Setpoint Low Limit
The cooling setpoint low limit defines the lowest

cooling setpoint the TUC allows during occupied
conditions.

Range: 40°t0 110°F
Cooling Setpoint High Limit
The cooling setpoint high limit defines the highest

cooling setpoint the TUC allows during occupied
conditions.

Range: 40°to 110°F

Heating Setpoint Low Limit

The heating setpoint low limit defines the lowest
heating setpoint the TUC allows during occupied
conditions.

Range: 40°to 110°F

The heating setpoint high limit defines the highest
heating setpoint the TUC allows during occupied
conditions.

Range: 40°to 110°F

Zone Sensor Heating Setpoint Offset

When the local zone sensor supplies the TUC with a
cooling setpoint, the unit subtracts the zone sensor
heating setpoint offset from the cooling setpoint to
determine the heating setpoint.

If the zone sensor supplies both a cooling and
heating setpoint, the TUC does not use the zone
sensor heating setpoint offset value.

Range: 0°to20°F
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Unoccupied Zone Sensor Offset

When a binary input on the TUC is configured as a
motion input and the TUC is occupied, the TUC adds
the value of the unoccupied zone sensor offset to
the occupied cooling setpoint and subtracts that
value from the occupied heating setpoint when no
motion is detected in the zone.

Zone Temperature/Calibration Offset

To calibrate the zone temperature measured either
from the thermistor on the zone sensor or the
unit-mounted zone temperature sensor, apply a
calibration offset value to the measured zone
temperature,

Range: -10.0° 1o 10.0° F {0.1 degree increments)

Cooling Setpoint/Calibration Offset

To calibrate the local cocling setpoint measured
either from a unit- or wall-mounted potentiometer,
apply a calibration offset value to the cooling
setpoint,

Range: -10.0° to 10.0° F (0.1 degree increments)

Heating Setpoint/Calibration Offset

To calibrate the local heating setpoint measured
either from a unit- or wall-mounted potentiometer,
apply a calibration offset value to the heating
setpoint. Zone sensors with both a heating and
cooling setpoint are not common.

Range: -10.0°to 10.0° F (0.1 degree increments)
Return Air Relative Humidity/Calibration
Offset

Currently, the TUC does not use this value.

Qutdoor Air Damper Minimum Position

The TUC determines the outdoor air damper
minimum position for occupied operation of
modulating analog and 3-wire floating point
economizers in one of the following ways:

s by the Tracer communicating a value to the TUC

= by the locally stored default outdoor air damper
minimum position (editable]
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The TUC uses this entry only if the Tracer is not
communicating a value to the unit,

Range: 0O to 100°%

Alternate Minimum Damper Position

When a binary input on the TUC is configured as
motion input and no motion is detected in the zone
|oceupied only), the TUC uses the alternate minimum
damper position.

Range: Oto 1008

Economizer Enable Control

The TUC enables economizer control when one of
the following occurs;

s the Tracer communicates the enable command

s a local economizer enables control decisions
based on temperature differential between the
outdoor and zone air temperatures

= by the value of the dry bulb outdoor air
temperature

Note Currently, the TUC does not support the option
for economizer enable based on reference enthalpy.

If temperature differential is configured for the
economizer conirol and the outdoor air temperature
is less than the zone temperature minus the
economizer enable control value, the TUC enables
economizing.

If dry bulb outdoor air temperature is configured for
the economizer control, the TUC enables
economizing whenever the outdoor air dry bulb

temperature is less than the economizer enable
control value.

In both cases, the TUC may disable economizing if
the outdoor air temperature gets too cold [freeze
avoidance setpoint].
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Economizer Enable Control Value

The economizer enable control value works with
the economizer enable control selection to determine
when the TUC should enable economizing.

Ranges: 0 to 3 (economizing disabled)
4 to 18 (degrees (F), temperature differential)
19 to 30 (btu/Ibm, reference enthalpy)
31 to 100 (degrees (F), dry bulb outdoor
air temperature)

Hnta_f;'mmnﬂ}r, the TUC does not support the apﬂa?
for economizer enable based on reference enthalpy.

Exhaust Setpoint

When the outdoor air damper position is greater
than the exhaust setpoint, the TUC controls on the
exhaust fan or damper output. When the outdoor air
damper position is 10% or more below the exhaust
setpoint, the TUC controls off the exhaust fan or
damper. The TUC also controls off the exhaust
putput whenever the outdoor air damper position is

Zero percent.
Range: O to 100%

Humidity Control Start Setpoint
Currently, the TUC does not use this value.

Humidity Control Stop Setpoint
Currently, the TUC does not use this value.

Supply (Discharge) Air Control Minimum

If the TUC is operating under either the discharge
air temperature control sequence or the cascade
zone/discharge air control sequence, the control
algorithm generates a setpoint no lower than the
supply (discharge] air control minimum.

Range: 38°to 150°F
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Supply (Discharge) Air Control Maximum

If the TUC operates under either the discharge air
temperature control sequence or the cascade
zone/discharge air control sequence, the control
algorithm generates a setpoint no higher than the
supply (discharge) air control maximum.

Range: 38°to 150°F

Supply (Discharge) Air Low Limit

If the TUC has a discharge air temperature sensor,
the unit shuts down on a latching diagnostic
whenever the measured discharge air temperature
is less than the supply |discharge) air low limit for
at least three minutes.

Range: 30°to 50°F

Supply (Discharge) Air High Limit

If the TUC has a discharge air temperature Sensor,
the TUC generates either a non-latching or a
latching diagnostic {confiqurable) whenever the
discharge air temperature is greater than the supply
(discharge) air high limit for at least three minutes.

Range: 70°to 200°F
Supply (Discharge)} Air Temperature Control
Band

The TUC uses the supply (discharge) air temperature
control band as an input to the specified control
sequence. Trane recommends the following values:

= Discharge air temperature control (6° F)

» Cascade zone/discharge air temperature control
(2° F)

Note The TUC does not use this value when using
Zone temperature control.
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Supply Fan System Control

The TUC can receive a supply fan mode request and
system mode switch request from either a local zone
sensor fif the necessary switches are present and
enabled as the source) or from a Tracer.

If you select the Tracer option and a Tracer does not
exist, the TUC attempts to use its local switch
settings. I no local switch exists, the TUC operates
in a default condition {fan high, auto heat/cool, fan
medium for fan coils).

If you select the local [zone sensor) option and no local
switch exists, the TUC operates in a default condition
|fan high, auto heat/cool). There is one exception. I

a Tracer exists, the TUC uses the Tracer request.

DX Cooling Outdoor Air Low Limit

The function of this setpoint is based on the unit
configuration. If the unit is configured as a fan coil
or unit ventilator, the TUC disables compressor
cooling (and heat pump cooling for self-contained
units) when the outdoor air temperature falls below
this setpoint. The TUC enables compressor cooling
{and heat pump cooling for self-contained units)
when the outdoor air temperature rises at least four
degrees (F) above the DX cooling outdoor air low
limit setpoint.

For water source heat pumps, the TUC disables
compressor cooling whenever the entering water
temperature rises above the DX cooling outdoor air
low limit setpoint. The TUC enables compressor
cooling whenever the entering water temperature is
at least four degrees (F) below this setpoint.

Range: 30°to 140°F
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Compressor Heat Disable Setpoint

The function of this setpoint is based on the unit
confiquration. If the unit is configured as a fan coil,
unit ventilator or blower coil, the TUC disables
compressor heating when the outdoor air temperature
falls below the compressor heat disable setpoint.
The TUC enables compressor heating when the
outdoor air temperature rises at least four degrees
[F} above this setpoint.

For water source heat pumps, the TUC disables
compressor heating whenever the entering water
temperature falls below the compressor heat disable
setpaint. The TUC enables compressor heating
when the entering water temperature rises at least
four degrees (F) above this setpoint.

Range: 0°to 70°F

Freeze Avoidance Setpoint

Freeze avoidance is a unit protection sequence in
the TUC—based on the outdoor air temperature,
(either sensed locally or communicated from a
Tracet} during the unoccupied or stop modes.

If the outdoor air temperature falls below the freeze
avoidance setpoint during the unoccupied or stop
modes, the TUC disables economizing and opens all
control valves.

If the outdoor air sensor fails, the TUC assumes low
outdoor air temperature and invokes freeze avoidance
during the unoccupied or stop modes. If no outdoor
air sensor ever existed, the TUC disables freeze
avoidance.

Ranges: 0" to 18” {The TUC disables freeze avoidance.)
20° to 60° [The TUC invokes freeze
avoidance when the outdoor air
temperature falls below the freeze
avoidance setpoint during the unoccupied
or stop modes.)
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Freezestat Temperature Setpoint

For TUCs configured as water source heat pumps, the
unit locks out compressor operation whenever the
leaving water temperature falls below the freezestat
temperature setpoint. The lock out requires a manual
reset.

Range: 15°to60°F

Water Loop Economizer Enable
Currently, the TUC does not support this feature.

Standalone Unoccupied Override Time

Standalone TUCs utilize the unoccupied override
time whenever they are unoccupied and you
momentarily press their timed override buttons.
This action places the TUC in occupied mode for
the duration of the override time (adjustable)

or until you press the cancel button.

Range: O to 255 minutes
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Configuration of Gains and
Control Values

In addition to the various unit, function, and
input/output configurations, the TUC can support
several control gains—based on the application.
Many of the gains are control sequence dependent.
Trane recommended values appear in Tables 37
and 38, whether the selected control sequence is
zone air temperature control, discharge air
temperature control or cascade zone/discharge air
temperature control

Currently, the TUC does not use the following values:
= Face and Bypass Configuration

= Bconomizer Confiquration

= Zone Setpoint Reset Control Algorithm

= Modulating Fan High Speed Definition

= Modulating Fan Medium Speed Definition

= Zone Setpoint Reset Outdoor Air Cool Reference

= Zone Setpoint Reset Cool Factor

= Zone Setpoint Reset Outdoor Air Heat Reference

= Zone Setpoint Reset Heat Factor

Valve/Coil 1 {Cooling) Configuration

Use the actual valve/coil configuration of the unit to
edit the valve/coil configuration vatue. Typically, the
factory loads this value for factory-installed TUC
units. See Table 36 for a list of components and
valve types.

Valve/Coil 2 (Heating) Configuration

Use the actual valve/coil configuration of the unit to
edit the valve/coil configuration value. Typically, the
factory loads this value for factory-installed TUC
units. See Table 36 for a list of components and
valve types.
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Generic Equal Percentage @ | Equal Percentage 75 139

Erie M 1.4 Cv Linear 1 106 170

e M26Cy | tinear 1 109 178
ErieM4.0Cv Linear 2 17 181

Johnson Controls, Inc. Equal Percentage 78 139
ErieT 0.1 Cv Equal Percentage 68 132

Erie T 1.5 Cv Equal Percentage 64 128 ._
Erie T 2.6 Cv Equal Percentage 75 139
Brie T 4.0 Cv Quick Open. 81 145

@ Use Generic Equal Percentage for any field-installed valve/damper actuators that do not appear in this table.

Linear 1 valves provide a linear increase of Cv with opening position.
Linear 2 valves provide a linear increase of Cv with opening position [slightly more complex flow/capacity curve shape than Linear 1.

Erqual Percentage valves are characterized by a low rate of Cv increase upon initial opening and a rapid increase in Cv as position
increases. This characlenstic offsets the flow/capacity characteristic in cofls.

Quick Open valves provide a rapid increase in Cv upon initial opening followed by a slower rate of increase,

Face and Bypass dampers (generic equal percentage) utilize gains of 75 and 139,

Table 37 Gain and Control Values for Supply (Discharge) Air Temperature Control

Supply Air Temperature Ausiliary Heat Proportional Gain | 12 (modulating auxiliary heat),
6 {staged auxliary heat]
Supply Air Temperature Auxiliary Reset Time 27 (modulating auxiiary heat),
4] {staged auxiliary heat}
_S:upnhr Afr Tm:m;an;re Electric Heat Proportional Gain ]
: ature Flectric Heat Reset Time 41
: smmﬂwm
Supply Air Temperature Cooling Control Reset Time 27 {modulating suwdliary heat].
4] (staged auxiliary heat)
Supply Alr Temperature Heating Proportional Gain 12 modulating awliary),
ﬁmmmmhmﬁ :

: ; - : 41 fstaged mndlrarfhwaﬂ
Supply Alr Temperature Economizer Proportional Gain 12
Supply Air Temperature Econorizer Reset Time 27
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Table 38 Gain and Control Values

Configuration

Electric Heat Cycles Per 6 2 to 17 cycles per hour

Hour @

Fan K Factor 0 O {maximum economy
cperation) to 15 (maximum
comfort operation) |

Cooling Cycles Per Hour @ | 3 for compressors 2 to 17 cycles per hour

6 for valves s &l
Heating Cycles Per Hour @ 3 for compressors 2 to 17 cycles per hour
' B for valves

Compressor Minimum On | 3 minutes 1 to 15 minutes

Compressor Minimum Off 3 minutes 1 1o 15 minutes

Time

Valve 1 or Face and Bypass | Value must match physical value associated with ' 1 to 255 seconds

Damper Stroke Time the actaator installed in the unit.

Valve 2 Stroke Time Value must match physical value associated with | 1 to 255 seconds

the aﬂhmtﬂrmm?.ueﬁ in Lha_ unit. :

Economizer Stroke Time Value must match physical value associated with | 1 to 255 seconds

the actuator installed in the unit. _

Cooling Proportional Gain |60 {supply air temperature control disabled),

24 {supply air temperature control enabled) =
Heating Proportional Gain |40 [supply air temperature control disabled),
= 20 {supply air temperature control enabled]
. Economizer Proportional 80 {supply air temperature control disabled,
| Gain 30 {supply air temperature control enabled) |
Electric Heat Proportional |40 {supply air temperature contro! disabled),
' | Bain 20 {supply air bamparan_:irffunn'ol enabled) Not applicable

Cooling Reset Time 44 {supply air temperature control disabled),

; — 66 ismppi? a:tr temperature control enabled)

Heating Reset Time B-¥ imppiy air temperature control disabled or

: enabled) i LEei niEE

Economizer Reset Time 66 (supply air temperature m:-nunl disabled or

enabled}
66 {supply air tempemme control disabled),

Electric Heat Reset Time

52 {supply air temperature control enabled)

@ The TUC does not use this valne during discharge and cascade control.
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Tracer Interface

Tracer Control Information

This section contains descriptions of the control
items the Tracer system (either Tracer 1004, Tracer L,
or Tracer Summit) can communicate to the TUC.

Valid selections and valid ranges (for numerical
entries) appear for each control item. Because the
Tracer 100i, Tracer L, and Tracer Summit screens
differ, the location of each of these items varias
between each interface. The Tracer 100i or L
items are located on the Input/Cutput Editor for
the TUC (point type 39, version 14.0 or higher|.
The Tracer Summit items are located throughotut
the TUC editor in the Tracer Summit software
{version 3.0 or higher).

ICS |Tracer) Control
Selections: No, Yes

Select No if you do not want the Tracer to send
control information to the TUC.

Select Yes to make the Tracer send control
information to the TUC. Examples of control
information include:

m heating and cooling setpoints
m outdoor air temperature

s occupied/unoccupied mode requests

Heat/Cool Control
Selections: Auto, Manual

Select Auto to have the TUC make its own heat/cool
mode decision. If you select auto, the TUC selects
the heat/cool mode based on the comparison
between the space temperature {measured by the
zone temperature sensor) and the active heating
and cooling setpoints. The TUC algorithms use the
measured zone temperature and the heating and
cooling setpoints to determine the heat/cool mode
and other values.

Select Manual to have the Tracer send the results of
the heat/cool mode to the TUC.

Note For Tracer 100i or L, heat/cool mode is called
manual heat/cool point.
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Heat/Cool Mode
Selections: Heai Cool

If the entry for heat/cool control is Manual, the
Tracer sends the heat/cool mode selection to the
TUC as its control mode.

If the entry for heat/cool control is Auto, the Tracer
ignores the heat/cool mode selection.

When the TUC control mode is Cool, the TUC only
cools, either by mechanical cooling or economizer.
When the control mode is Heat, the TUC only heats,
either by mechanical heat or electric heat:

P —r——

Important When the TUC is in the manual heat
mode, the unit does not allow economizer operation.
Manual! heat mode means heat/cool control is
Manual and heat/cool mode is Heat In the manual
heat mode, the conirol mode remains in heat. To
economizer cool, the heat/cool mode must be Cool.

Exhaust Conirol
Selections: Disable, Auto

Select Auto if you want the TUC to energize the unit
exhaust output (typically controlling an exhaust fan
or damper), as required by the normal exhaust
control sequence.

Select Disable and the TUC disables or locks out the
unit exhaust operation.

Heat Type
Selections: Normal, Emergency
Currently, the TUC does not use this field.
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Reset Latching Diagnostics
Selections: No, Yes

If the TUC is latched off due to a unit diagnostic,
or a compressor is locked out due to a compressor
diagnostic, you must initiate a manual reset to
restore normal unit operation. The Tracer 100i or L
interface provides two ways to reset latching
diagnostics. See below:

1. Use the Reset Failure Point in the TUC editor
(point type 38). If a Reset Failure Point is
defined, the TUC resets the latching diagnostics
when the point is toggled from on to off. A
calculated binary point may be defined and
manually toggled to perform the reset.

2. On the TUC Service Summary [Tracer version
14.4 or higher), use "+ enter” to reset manual
diagnostics.

The Tracer Summit interface offers one method to
reset latching diagnostics. The Diagnostics page of
the TUC editor displays all current latching and
non-latching diagnostics. If diagnostics are present,
use the Reset radio button/referencer to initiate a
reset command.

Occupancy
Selections: Unoccupied, Occupied

Whenever the ICS [Tracer) Control selection is Yes,
the Tracer system sends the TUC an occupancy
control request. By default, the Tracer sends an
occupied request for the control mode. Typically,
editing a time-of-day schedule in the Tracer results
in the desired TUC operation.

For Tracer 1001 or L applications, the time-of-day
schedule controls a Tracer zone that has one or
more TUCs as a member. Tracer zone control
communicates the occupancy request to the TUC
based on the zone time-of-day schedule (typically
either occupied or unoccupied).

For Tracer Summit applications, you can program
the TUC to be a member of an area. Make sure the
area is a member of a time-oi-day schedule. Or, you
can directly control the TUC occupancy by assigning
the TUC directly to the time-of-day schedule. If the
TUC is not a member of an area, optimal start/stop
functions are not possible for the TUC.
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Override Commands Note If simultaneous
override commands exist for valves or the outdoor
air damper, an open command takes priority over a
closed command. For the exhaust output, if
simultaneous on and off commands exist, an on
command takes priority over an off command.

Outdoor Air Damper Override Open Control
Selections: Auto, Open

Select Open to control the outdoor air damper to its
full open position [100%).

Select Auto to operate the outdoor air damper
normally according to the control sequence in the
TUC.

See the Override Commmands note above.

Important If any override is present in the TUC, the
unit terminates normal unit operation during the
override. Unit status/present value appears as
Standby.

Outdoor Air Damper Override Closed Control
Selections: Auto, Closed

Select Closed to control the outdoor air damper to
its full closed position (0%).

Select Auto to operate the outdoor air damper
normally according to the confrol sequence in the
TUC.

See the Override Commands note above,

EE———— T E—
Important If any override is present in the TUC, the
unit terminates normal unit operation during the
override. Unif status/present value appears as
Standby.
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Valve 1 Override Open Control
Selections: Auto, Open

Select Open to control Valve 1 to its full open
position [ 100%).

Select Auto to operate Valve 1 normally according
to the control sequence in the TUC.

See the Override Commands note on page 74.

CEs—e——,

Important If any override is present in the TUC, the
Unit terminates normal unit operation during the
override. Unit status/present value appears as
Standby.

Valve 1 Override Closed Conirol
Selections: Auto, Closed

Select Closed to control Valve 1 to its full closed
position (09%).

Select Auto to operate Valve 1 normally according
to the control sequence in the TUC.

See the Override Commands note on page 74.

o r—y

Important If any override is present in the TUC, the
unit terminates normal unit gperation during the
override. Unit status/present value appears as
Standby.

Tracer Interface
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Valve 2 Override Closed Control
Selections: Auto, Closed

Select Closed to control Valve 2 to its full closed
position {0%).

Select Auto to operate Valve 2 normally according
to the control sequence in the TUC.

See the Override Commands note on page T4.

_—_—

Important If any override is present in the TUC, the
unit terminates normal unit operation during the
override. Unit status/present value appears as
Standby.

Exhaust Override On Control
Selections: Auto, On
Select On to control on the exhaust output.

Select Auto to operate the exhaust output normally
according to the control sequence in the TUC.

See the Override Commands note on page 74.

e

Important If any override is present in the TUC, the
unit terminates normal unit operation during the
override. Unit status/present value appears as
Standby.

Valve 2 Override Open Control
Selections: Auto, Open

Select Open to control Valve 2 to its full open
position (100%).

Select Auto to operate Valve 2 normally according
to the control sequence in the TUC.

See the Override Commands note on page 74.

esms=—————}

Important If any override is present in the TUC, the
unit terminates normal unit operation during the
override. Unit status/present value appears as
Standby.
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Exhaust Override Off Control
Selections: Auto, Off
Select Off to control off the exhaust output,

Select Auto to operate the exhaust output normally
according to the control sequence in the TUC.

See the Override Commands note on page 74.

Important If any override is present in the TUC, the
unit terminates normal unit operation during the
override, Unit status/present value appears as

Standby.
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Compressor Disable
Selections: Disable, Auto

Select Disable to disable or lock out all compressor
operation for the TUC.

Select Auto to permit normal compressor operation
according to the control sequence in the TUC.

Unit Disable
Selections: No, Yes

To communicate a TUC unit disable command
from the Tracer system to the TUC, select Yes by
controlling the mode of the TUC to shutdowm.
Normally, the unit disable request from the Tracer
is No. For more details on controlling a TUC to the
shutdown mode, refer to the literature for the
Tracer 100i, Tracer L, and Tracer Summit systems.

Supply Fan Control
Selections: On, Auto, High, Medium, Low, Off

You can edit the occupied supply fan control mode
at the Tracer. Depending on the actual unit
capabilities, some selections may not apply.

Select On for units with single speed supply fans.
Select Low or High for 2-speed supply fans.

Select Low, Medium, or High for 3-speed supply
fans.

Select Auto for 2-speed and 3-speed applications.
Auto allows the unit fan speed to vary depending
on the heat/cool capacity request of the TUC.

Select Off to control off the unit supply fan during
occupied operation.

Economizer Control
Selections: Auto, Enable, Disable

Select Disable to disable all outdoor damper
operation for the TUC. When you disable the
outdoor damper operation, the damper remains at
the minimum position during the occupied mode.
During the unoccupied mode, the damper Temains
closed.
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Select Auto to allow the TUC to enable economizing
based on the outdoor air temperature. If you allow
economizing, the outdoor air damper operates
between minimum position and 100% [based on
economizing requirements) in the occupied mode.
In the unoccupied mode, the TUC closed the outdoor
air damper—unless the Tracer system requests night
purge {night economizer}.

Select Enable to allow the TUC to economize
regardless of the local economizer enable decision.
Generic Auxiliary Binary Output

Selections: Off, On

If the configurable binary output on the auxiliary
module is generic. you can control the binary output
from the Tracer system.

Select Off to control the auxiliary binary output off.
Select On to control the auxiliary binary output on.

Electric Heat Control
Selections: Auto, Disabled

Select Disable to disable all electric heat operation
for the TUC.,

Select Auto to permit normal electric heat operation
according to the control sequence in the TUC.

Tracer Occupied Cooling Setpoint
Selections: 40°to 110°F

The Tracer system always sends an occupied
cooling setpoint to the TUC. If the TUC is edited to
use Tracer setpoints, the TUC uses the Tracer value
for its occupied cooling setpoint. If the TUC is edited
to use local setpoints, the TUC ignores the Tracer
value and instead uses the local value. The TUC
determines the local value from the setpoint
adjustment on the zone sensor.
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Tracer Occupied Heating Setpoint
Selections: 40°to 110°F

The Tracer system always sends an occupied
heating setpoint to the TUC. If the TUC is edited to
use Tracer setpoints, the TUC uses the Tracer value
for its occupied heating setpoint. If the TUC is edited
to use local setpoints, the TUC ignores the Tracer
value and instead uses the local value. The TUC
determines the local value from the setpoint
adjustment on the Zone sensor and the setpoint
offset.

Cooling Control Offset Value
Selections: 0°to 20°F

The Tracer system always sends a cooling control
offset value (typically zero degrees) to the TUC. The
TUC adds this value to the occupied cooling setpoint
which results in a higher occupied cooling setpoint.
This setpoint adjustment decreases the demand for
unit operation.

Heating Control Offset Value
Selections: 0°to 20°F

The Tracer system always sends a heating control
offset value (typically zero degrees) to the TUC. The
TUC subtracts this value from the occupied heating
setpoint which results in a lower occupied heating
setpoint. This setpoint adjustment decreases the
demand for unit operation.

Economizer Minimum Position
Selections: O to 10009

The Tracer system always sends an economizer
minimum position to the TUC, The TUC uses this
value as the minimum pogition for the economizer
during the occupied mode. During the unoccupied
mode, the economizer minimum position is zero. If
no Tracer is present, the TUC uses its locally stored
default economizer minimum position.

Maximum Mechanical Cooling Limit
Selections: 0 to 100%

The Tracer system always sends a maxdmum
mechanical cooling limit to the TUC, typically 100%.
This value iz the maximum cooling capacity the TUC
allows during unit operation.

EMTX-IOP-1
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Maximum Mechanical Heating Limit
Selections: O to 100%

The Tracer system always sends a maximum
mechanical heating limit to the TUC, typically
100%. This value is the maximum heating capacity
the TUC allows during unit operation.

Tracer Outdoor Air Temperature

Each TUC can receive an outdoor air temperatire
value from either a local outdoor air temperature
sensor or from the Tracer. If a local sensor exists
and the Tracer sends an outdoor air temperature,
the TUC uses the Tracer value as its active outdoor
air temperature.

Supply Air Temperature Setpoint
Currently, the TUC does not support this setpoint.

Entering Water Temperature

Each TUC can receive an entering water temperature
value from either a local entering water temperature
sensor (auto changsover sensor) or from the Tracer.
If a local sensor exists and a Tracer sends the
entering water temperature, the TUC uses the Tracer
value as its active entering water temperature.
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Human Interface

This section explains how to use the human
interface of the TUC. The human interface is a
combination of DIP switches and LEDs. Instructions
for the following procedures appear in this section:

= Setting the ICS address

= Reading the ICS address

= Testing the unit using auto cycle test
= Reading diagnostics

= Reading the machine state

= Reading the control mode

Figure 16 shows an example of the TUC DIP
switches.

Note When the DIP switches are up (pressed toward
the numbers) they are on. When the DIP switches
are pressed toward the Open position they are off.
Figure 16 shows all DIP switches off. For slide DIP
switches, the switch is on when it is pressed toward
the On designation.

Figure 16 TUC DIF Switches

Figure 17 shows the DIP switches and their
corresponding binary value.

Figure 17 DIP Switch and Binary Input Numbers

Binary
Valie —p-128 64 32 16 8 4 2 1
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Setting the ICS Address

TUCs connected to a Comm4 communication link must
be assigned a unique address number. Use the TUC's
eight DIP switches to set the ICS address. The ICS
address must be in the valid range of 33 to 96. See
Figure 16 for an example of the DIP switches. Valid
address settings appear in Table 39 on page 80.

To set the ICS address, follow the steps below:

1. Set the DIP switches to the correct address. For
example, to set the address as 33, use a pencil
or pen to flip DIP switch 3 and 8 on, Figure 18
shows an example of how the DIP switches
look when set for address 33,

Figure 18 TUC DIP Switches set for Address 33
1 234 5 8 B4 —0n

o LY

—— OPEN -
Binary
Value—p128 64 32 16 B8 4 2 1

Number

2. Short and hold the test input until all LEDs are
on. Then, remove the test input signal. Figure
19 shows an example of the test input. Use a
coin or other object to short the test input. Or,
set the DIP switches with power off to the TUC,
then apply power. The TUC will read the DIP
switches at power up (Rev 12 TUC or higher].

Note Cycling power to the TUC forces the TUC to
read the DIP switch settings (Rev 12 TUC or higher).

Note You can view the TUC firmware version from
both Tracer and Everyware or check the last two
digits of the part number on the TUC microprocessar.
Example: 6200-0028-12.

Figure 19 Example of Test [nput

T
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On | off
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72 {off |Oniof |off |Onl|of ofF |off

73 (ot |On|of [Of {On|OE |of {On|
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Table 39 Valid ICS Addresses
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49 |off [off |On|OnioF [of |off On

50 |off (off |On|On

51 |oF

52 |off |Off |On{On 0% |On of Dﬁ‘
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Reading the ICS Address

To read the ICS address of the TUC, follow the steps
below:

1. Set the DIP switches to address 1 [DIP swiich 8
on). Figure 20 shows an example of how the
DIP switches look when set for address 1.

Figure 20 TUC DIP Switches set for Address 1

Value—P128 64 32 16 8 4

2. Short and hold the test input. Figure 19 shows
an example of the test input. Use a coin or
other object to short the test input.

3. Continue holding the test input and watch for
the LEDS to blink in the following sequence:

1 2 3
128 64 32 16 8 & 2 71
ol 6B - R @00
b ® OB B BB b

Sequence 1 shows all LEDs off. When you short
and hold the test input, all LEDs go off for one
second.

In Sequence 2, LEDs 1 through 4 display what
the state of DIP switches 1 through 4 was when
the address was set. For this example |address
33), DiP switch 3 was on when the address was
set and LED 3 was on in sequence 2. LED S is on
to indicate you are in sequence 2.

In Sequence 3, LEDs | through 4 display what
the state of DIP switches 5 through 8 was when
the address was set. For this example (address
33), DIP switch 8 was on when the address was
set and LED 4 was on in sequence 3. LED 6 is on
to indicate you are in sequence 3.

To read the TUC address, add the binary input
value of sequence 2 and sequence 3:

32+1=33
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Using Auto Cycle Test

The auto cycle test allows you to manually exercise

each TUC output by sequentially stepping through
the 16 stages of the auto cycle test.

To place the TUC in auto cycle test mode, follow the
steps below:

1. Set the DIP switches to address 2 [DIP switch 7
on). Figure 21 shows an example of how the
DIF switches look when set for address 2,

Figure 21 TUC DIP Switches set for Address 2

Ve —piaes 226 8 S

2. To have the TUC automatically go through the
test cycles, short and hold the test input.
Continue holding the test input and the unit
cycles to the next stage every 30 seconds.

[f you want to manually step through the test
cycles, momentarily short the test input each
time you want to advance to the next test stage.

LEDs 1 through 4 display the current step of the
auto cycle test (in binary form - LED#1 = 8,
LED#2 = 4, LED#3 = 2, and LED#4 = 1). For
example, if the auto cycle test is in step 5, LEDs
2 and 4 appear on. See Figure 22.

Figure 22 LEDs for Auto Cycle Test #5

1. 2 ... 4
O - RON -
T

B 8- =,
© © @

3. When you complete the auto cycle test, return
the DIP switches to their correct address.

Table 40 shows a list of the 16 auto cycle tests.

Note During the auto cycle test, the TUC ignores all
unit safety dingnostics.
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Human Interrace

Note If you leave the TUC in auto cycle test mode, it
automatically returns to normal unit operation after
one hour.

Table 40 Auto Cycle Tests

Value—hli‘.B 64 32 16 8 4 2 1

rE T =y
1 |Paniow B | Fan Low

2 |FanMedium B |Condenser Water
3 |PanHigh B |FanHigh

4 Ewnmzmkﬂmm B  Economizer/Exhaust
7 |HeatStagel B

8 |HeatStage2 B |

11 |Notused

15 |Notused

ForB For units with a face and bypass damper, this is the
position of the damper during the auto cycle test.
(F = Face and B = Bypass|

Reading Diagnostics

Use the human interface to read the current unit
diagnostic. If no diagnostics are present, the last
diagnostic appears. Follow the steps below:

1. Set the DIP switches to address 8 (DIP switch 5
on). Figure 23 shows an example of how the
DIP switches look when set for address B.
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Figure 23 TUC DIP Switches set for Address 8

2. Short and hold the test input. Figure 19 shows
an example of the test input. Use a coin or
other object to shart the test input.

3. The LEDs blink to define a diagnostic code. See
Table 41 for a translation of the diagnostic
codes. The information appears in three
sequences. See the example below:

2
Oc

o'o:vu o
'Q =

4 8
0BH ©
A ® [}
, = 3

Sequence 1 shows all LEDs off. When you
short and hold the test input, all LEDs go off for
one second.

In Sequence 2, the illuminated LEDs represent
the first part of the diagnostic code. In the
example above, LEDs 3 and 4 are off.

In Sequence 3, the illuminated LEDs represent
the second part of the diagnostic code. In the
example, LEDs 1, Z, 3, and 4 are on.

Together, sequence 2 and 3 make up the eight
bits which define the diagnostic code. To read
the diagnostic code, combine sequence 2 and 3:

On On Of Off On On On Omn
When you compare the LEDs in the example
above to the LEDs in Table 41 on page 82,

the diagnostic code is low coil entering air
temperature (freeze).
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Table 41 Diagnostic LED Sequences and Codes

ool bl bbEO|
oo ©® ®® ©® bO B
obb® o000 0LOOO|
o ©® © © be b
pobl o000 ©000H |
o © B © ©bO ©®f
o D000 ©000|
e & Bl © bO b
el ebble 00O |
o © Bl B BB b |
el ebbe 0000 |
P © B ©® bO b
ool ee® bbBOG|
e © B ©® be b
ol ob0e bbbO|
e © Bl © bO b
obblo @00 OO
e ©® Bl © BO B
sl @@l Vbbb |
o ©® Bl ® b b
oo 0006 00O |
o © Bl ©® bHeO b
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Human Interface

Reading the Operating Machine
State

Use the human interface to read the operating
machine state. Follow the steps below:

1. Set the DIP switches to address 9 (DIP switches

5 and 8 on). Figure 24 shows an example of
how the DIP switches look when set for
atdress 8.

Figure 24 TUC DIP Switches set for Address 9

Valne—p128 64 32 16 8 4 2 1

2. Short and hold the test input. Use a coin or
other object to short the test input.

3. 1EDs 1, 2, 3, and 4 define a two digit machine
state code. See Table 42 for a translation of the
machine state codes. The information appears

in three sequences. See the example below:

1 2 3
8 4 2 1 8 4 2 l
| |1 |: ] i H z r-l'l : -._\_._Z g :' ‘ .":
e B OB B be o

Sequence 1 shows all LEDs off. When you

short and hold the test input, all LEDs go off for

one second.

In Sequence 2, the illuminated LEDs represent
the first part of the machine state code. In the

example above, LEDs 1, 2, 3, and 4 are off.

In Sequence 3, the illuminated LEDs represent

the second part of the machine state code. In
the example, LED 2 is on.

86

Together, sequence 2 and 3 make up the eight
bits which define the machine state code. To
read the machine state, combine sequence 2
and 3:

Off Off Off Off Off On Off Off

When you compare the LEDs in the example
above to the LEDs in Table 42 on page 87, the
machine state is auto cycle test.
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Table 42 Operating Machine State LED Sequences and Codes

Human Interface
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Reading the Operating Control fogethet, sequence 2 ani 4 make up the eight
Mode bits which define all control modes. To read
the control mode, combine sequence 2 and 3:
Use the human interface to read the operating control
e Ptar 1 ot o Off Off Off On Off Off On Off
1. Set the DIP switches to address 10 (DIP When you compare the LEDs in the example
switches 5 and 7 on). Pigure 25 shows an above to the LEDs in Table 43 on page 89, the
example of how the DIP switches look when operating control mode is cool foccupied
set for address 10. cooling with water or compressor).

Figure 25 TUC DIP Switches set for Address 10

vahm]—HZEl 64 32 16 B8 4 2

1

2. Short and hold the test input. Use a coin or
other object to short the test input.

3. LEDs 1, 2, 3, and 4 define a control mode. The
information appears in three sequences. See
the example below:

1 2 3

1
e W o b b e R 1 -
{'t'-"} © 8 9 CRNSRON - & O e
® B '

Y
B ©® ©E

Sequence 1 shows all LEDs off. When you
short and hold the test input, all LEDs go off for
one second.

In Sequence 2, the illuminated LEDs represent

the higher order binary bits for the control
mode. In the example above, LED 4 {5 on.

In Sequence 3, the illuminated LEDs represent
the lower order binary bits for the control
mode. In the example, LEDs 1, 2, and 4 are off.
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Table 43 Operating Control Mode LED Sequences and Codes
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D00 84 |Bedtc 'Tm Occupied heating:
b O e w%whﬂemm

Table 44 Normal Status of TUC LEDs

5 System LED mm?um
2 |HeatlED On when in the Heat mode. nﬂnung:: diagnostic is present. @
3 |CoollED' | on when in the ool mode. nmﬁamwmpmﬂ
4 Dirty Filter LED mmamﬂmrdiagmmmpmma :
5 | High Pressure Cutoutor | On'when a high pressure cutout (Water Source Heat Pump) or freezestat
Freezestat LED ' {Pan Coil or Unit Ventilator} dmgnwﬂclspmm: 5
Low Pressure Cutout or mmﬂhwmmmmsuEmHumplﬂ""“
Condensate Overflow LED | overflow (Fan Coil or Unit Ventlator] diagnostic is present. ©
7 Communication LED Steady off - There is no ICS connection or no communication link activity.
| Steady on - There is incormect wiring to the ICS link Check for shorted.
wires or incorrect polarity.
Slow blink - The TUC recognizes ICS communication link activity, @
'H&iﬁﬂhkuﬂhmhmmmmnmmhaﬁwaa:mtamm
Everyware. @ T e .

@ The heat or cool LED blinks to show the last state in which the diagnostic ocourred.

@ The dirty filter diagnostic does not affect unit operation, but requires a manual reset.

© The high pressure cutout, freezestat, low pressure cutout, and the condensate overflow diagnostics require a manual reset.
@ Slow blink equals 0.9 seconds on and 1.5 seconds off. Rapid blink equals 0.2 seconds on and 0.2 seconds off,

Abnormal LED Operation

Abnormal LED operation is any not described in the
previous sections. Consult the appropriate Trane
factory for additional information about specific LED
operation. See Table | on page ! for details on the
appropriate Trane factory based on equipment type.

80

EMTX-IOP-1



Troubleshooting

Resetting Unit Latching Diagnostics
(Unit/Compressor Shutdown)

The TUC diagnostics in Table 45 cause unit latching
diagnostics. Perform a manual reset to resume
normal unit operation.

There are several ways to reset latching diagmostics.
See the list below:

s If the zone sensor has a fan speed or system
mode switch and the switch is enabled, to reset
the TUC latching diagnostics, slide the switch to
the off position (momentarily) and then refurn the
switch to a position other than off.

= Use Everyware service software. Log on and reset
diagnostics from the diagnostic page of the TUC
screens. To view the diagnostics, press the ENTER
key from the status section of service summary
screens whenever Diagnostics flashes on the
SCTEEn.

a Cycle power to the TUC.

m For a Tracer 100i or L TUC system, the Reset
Failure point on the TUC editor, allows you to
reset the diagnostics. Also, Tracer Versions 14.4
and higher provide a "+ enter” option from the
TUC Service Summary screens which allows you
1o reset latching diagnostics.

= In Tracer Summit, reset the unit diagnostics using
the button on the diagnostics page of the editor.

Unit Mode Listed as Standby

The following conditions place the TUC in standby
mode:

= Tracer override present.

s During the power-up sequence or any time the
TUC is calibrating its end devices.

= In the occupied mode when the desired capacity
{heat or cool) is not available. For example, if the
TUC requests a 2-pipe unit to heat, yet no hot
water or electric heat is present, the TUC lists
Standby as the unit mode. Auto changeover
should only be edited as Enabled when the main
coil has the capability of heating and cooling
|like many 2-pipe units).

= In the unoccupied mode while the TUC is not
running any capacity.

EMTX-IOP-1

Table 45 TUC Latching Diagnostics

Troubleshooting

&mmmre avarﬂaw Unit

Leaving wa!:e:r :
t&MFHm’{EEE SEnsor
fail (WSHPs)

‘Low p;emre cutott
(WSHPs}

Low leaiing water
temperatire

Supply fean failure {if |
configured as alorm
=yes

Supply fan failure

temperatime

Low coil ‘entering air |

Lﬁw d.lse-:;harg'e air
temperattrre

Smoke alarm (it

mmaianﬁhyes}

Unit shutdown, inchiding fan
configured assmoke |

Hj.gn. discharge air
temperatoe

_lwkmtmmmmapmm
mrma"l fan”a}m"aﬂan._ =

Bmeion

Unit shutdown u"auamgm

9




Troubleshooting




-:;'anuwarluthﬂmc

Troubleshooting

| The TUC mmmmvm for the unit

control to operate nommally.

 Auto cycle test

Theatﬂ‘u@tlﬂt&ﬁﬂmmgﬂﬂtomannﬂﬂytestm

the unit fan tostop apemnng Por more information.
about auto cycle test, see the Human Interface
secnun of th:s gmﬂn

TUC output. Some stages of the auto cycle test cause |

Wiring

Mﬂkﬂmmeianmmtsmomcﬂymnmm
 the fan relays. See the Unit Configuration section of
| this guide for more fan output information.

Valves closed

Normal operation

The valves open and close 1o meet unit mpaﬁw
requirements.

Unit disabled

Either a Tracer system Ivm the shutdown mode} or
binary input 1 [when configured as external
interlock) may disable the TUC. During the stop
modes, the valves remain closed unless freeze
avoidance is enabled and the outdoor air
temperature falls below the freeze avoidance
setpoint. If the outdoor air temperature falls below
the freeze avoidance seipoint, the valves open. The

‘avoidance setpoint is not zero.

Override present

TUC enables freeze avoidance whenever the freeze |

| Tracer system or by Everyware software, Whensver
| any override is active, the TUC drives the valves
{ closed, unless they are concurrently overridden open.

The valves may be overridden closed by either the

Latching diagnostic
present

The valves may be closed due to a unit latching
diagnostic—~which requires a manual reset. Refer to
Tahmomrmmmmmsamngm

Auto cycle test

The auto cycle test allows you to manually test aash
TUC output. Some st&g&smf the auto cycle test cause
the valves to close. For more information about autc
cycle test, see the Human Interface section of this

quide.

Maximum heating/cooling
capacity of zero

Theﬁanermayhmnmemannmheaﬂng'mﬂg
capacity of the TUC from 0% to 100%. When the
mmmmmo]mguapm&tgmm,ﬂmmohng?ﬂ#e
remains closed. When the maximum heating

| capacity is zero, the h&atmg mmmaim dﬂs&&

Unit configuration

'The TUC cannmmmlanyvme omputaifthaumt._
is configured for no valves. Also, if the valve type is
incorrectly configured {on/off, modulating analog, or
3-wire floating point), mbvam:naynntupma{b
properly.

EMTX-IOP-1
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Troubleshooting

Valveacciaesd oH power to othe TUG.
(Continued)

The TUC must have power |24 VAC] for the unit
control to operate nonnally.

Wiring

Makemthe valve outputs are comectly connected
to the valves. See the Unit Gm:ﬁgma:aon section of
| this guide for more valve output information.

Valves open ‘Normal operation

1 —

gThemhﬁapanandz&mm mest unit capacity
mqmremems.

Qverride grasent

The valves may be overridden open by either the
Tracer system or by Everyware software. Wham
any override is active, the TUC drives the valves
:ﬂmmmmmm@mamm

Auto cycle test

The auto cycle test allows you to manually lest each
TUC output. Some stages of the aute cycle test da;me
the valves to open. For more information about auto
cycle test, see the Human Interface section of this

quide.

Unit configuration

The TUC cannot control any valve outputs if the unit
is confiqured for no valves. Also, if the valve type is
| incorrectly configured {on/off. modulating analog, or |
3-wire floating point), the valve may not operate
properly.

Freeze avoidance

When frecze a?m.danne 15 enabled tunlj’pmﬂ:l&
during stop modes), the TUC controls the valves open
whenever the outdoor air temperatime is less than
the freeze avoidance setpoint. If the freeze avmdahm
setpoint is zero, this feature is disabled.

Wiring

to the vaives. See the Unit Configuration section of
this guide for more valve output information.

Outdoor air damper | Normal operation
| closed

The two-position cutdoor air d.a.mpm' opens mui&:
normal unit operation during occupied mode. The
two-position outdoor air damper normally closes
during unoccupied mode. Mudulamg analog and
three-point floating point eCoONOmizers open to
mhﬁmumpnsinnn {when occupied) and modulate to
| mee! unit capacity requirements.

If the minimum damper position is zero, the damper:
may close for extended periods. During the
unoccupied mode, the normal eutdoor air damper
position is closed.

Unit disabled

Either a Traver system (via the shutdown mode} or
binary input 1 [when configured as external
intertock} may disable the TUC. During the stop

' modes, the outdoor air damper remains closed.

o4
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{Gmﬁnuedj

' Override present

Troubleshooting

The outdoor an‘ﬂamparmajr De. w&mﬂﬁmméﬁb?
either the Tracer system or by Eﬁémﬂa;g«ﬁs}tmm
Whenever any override is active, the TUC drives the
outdoor air damper closed, unless the ﬂamparas i
f:unmenﬂjr wemdﬁ.en open.

| Latching diagnostic

present

The outdoor air damper may be ﬂiasa*d due to a unit
latnh:ng dlagﬂnsﬁc—wbjnh Tequites 8 manual reset.
Refer to 'f‘a.ble O for mslm[:ur:ms o reset lamhmg

| Auto cycle test

| The auto t:?ﬁcle test Hllﬂw.‘.’r}'ﬂlitﬂ manuaﬂgrtest eaﬁl'r

TUC output. Some stages of the auto cycle test cause.
the outside air damper to close. For more information
ahﬂuf.t auto cycle test, see the Hum.an‘ nterface
section of this guide.

Umt canﬁguratmn

]

‘The TUC cannot control outdoor air damper outputs
if the enitis configured for no outdoor air tiamp&r
Alsp, i the cudoor alr damper type is incareetly
configured. {onjoff, mndu!&ting analog, or 3-wire
floating: point}, the outdeor air damper may not
operate properly.

Warm up mode

When the occupied preheat damper pﬂsmouls
closed, the unit closes the outdoor air damper
whenever the zone temperature is three or more
degrees (F) below the active heating setpomt. The
outdoor air damper Temains closed until the zone
temperature is within two degrees (F} of the active

heating setpoint.

and off

Local fan switch enabled

damper
| The T'E.TG must hav& power (24 VAC) for the unit

Whﬁn the Zone Sensor fan swritch (Local) determsnﬂs
the unit supply fan operation, the O position
controls the unit fan off and closes the outdoor air

control to ﬂperate normally.

| actuator. See the Unit E:onﬁgurannn section of this
| quide for more outdoor air damper ﬂuipﬁt

Make sure the outdoor air damper autputs are
correctly connected to the outdoor air damper

mfnrmauon

Motion detection feature J The TUC may have the motion detection f&amxe:
1 | enabled. If motion detection is enabled and no.

| mﬂmm is detected in the Spaca {detected by a

b l motion sensor and a binary input), the TUC can

1 apply an alternate outdoor air mmimum damper

: | position. o
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Troubleshooting

Emidan air damper
open

 Normal operation

' ;The mmumaﬂmmww

k normal unit operation dumbg o
| Wmmﬂan cutdmr air l‘lampef mmeaﬁfbmgee

three-point ﬂcrabng pmnt eaummuem f:-pen i.e :
minimum position {when occupied) and mudtﬂate’tﬁ
meet unit eapacity requirements.

|
| 1f the minirum damper pumummmem the damper
- may close for extended periads. Duringthe
unoccupied mode, the normal outdoor air dampm
position is. Clﬂﬁeﬂ_

Qverride present

The outdoor air damper may be nvemddenmny- :
either the Tracer system or by Everyware software.
Whenever any override is active, the TUC drives the
outdoor air damper closed, unless the damper is
concurrently overridden open,

Auto cycle test

The auto cycle test aliows you to mannally test each -
TUC output. Some stages of the auto cycle test cause.
the outside air damper {0 open. For more information
ai:ﬂ:mt auto cycle test, see the Human Iaiterfaae
section of this quide.

Unit configuration

{Wiring

The TUC cannot control nmdaur A dampar outputs if
the unit is configured forno outdoor air dampet. H}su,
if the outdoor air damper type is. mmxrectly'
configured {on/off. modulating analog, or 3-wire
floating point), the outdoor air damper may not
operate prﬂpeﬂzr

Makeme?:heﬂmﬂmorairdamperwmms are {:bmenﬂjr
connected to the ontdoor air dampar actuator. See the
Unit Configuration section of this quide. for more
outdoor air damper output information.

Face and bypass
damper closed
(full bypass)

Mormal operation

Thetaceandhy’nass damwnﬁensmmm
meet 113t ﬂa]:ia{!li'?’ reqamemants

Thidobic

Either a Tracer system {via the ahutdﬂwn mode} or
binary mprut 1 {when ccmﬂgmed as external
interlock] may disable the TUG. During the stop
modes, the face and bypass damper remains in the
full bypass position.

§'0varr1’de préseni

The face and bypass dampar may be ﬂ?ﬂmddeu
closed {full bypass) by either the Tracer system or by
Everyware software. To override the face and bypass
damper, use the valve 1 override points. Whenever
any override is active, the TUC drives the face and
bypass damper closed, unless the damper is
concurrently overridden open {full face).

96
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Face and bypass
damper closed
(full bypass)
{Continued)

| Latching diagnostic

| present

Troubleshooting

----------------

The face and hy}:rass da:mpermﬂy b& einsed l[flﬂi
bypass) due to a unit latching diagnostic—which:
Tequires a manual reset. Refer to Table O for
mmehnnﬁ 1o reset latcinng diagnrasm:s

The auto cycle test allows you to mammlly test emﬁ
T'EIE output. Some stages of the auto cycle test cause:
the face and bypass damper 1o close {full bypass).
For more information ahemt aito cycle test, see thﬂ
Human Interface section m‘ this guide.

Maxlmum heating/cooling
{:ﬂpaﬂ:ty of zero

The Tracer may Limiit the maximim heaﬂngfaowmg
capacity of the TUC from 09% to 100%. When both
the maximum cooling eapacity and maximum
heating capacity are zero, the face and bypass
damper remains closed (full bypass).

U nit configuration

The TUC canmot conitrol face and. BPPﬂSSdampex
outputs if the unit iy configured for no face and
bypass damper. Also, for the face and bypass damper
to operate properly, valve 1 type must 33& mn.ﬁgured
asonfoff.

No power 1o the TUC

Wiring

The TUG must have power [24 VAC) for the unit
ﬁﬁl‘ﬁlﬂl to operate nammally. -

Make sure the face and bypass damper outputs are
correctly connected to the face and bypass damper
actuator. See the Unit Can.ﬁguratmu section of this
gmﬁe for mare face and bypass damper information.

damper open
(full face)

Face and bypass

- Normal operation

‘meet unit capacity requirements.

The face and bypass darper QP&HS and c‘losesm

Override present

open {full face} by either the Tracer system or by

any override is active, the TUC drives the face m:d

The face and bypass damper may he avemﬂﬂen

Everyware software. To override the face and bypass
damper, use the valve 1 override points. Whenever

bypass damper closed, unless the damper is
concurrently overridden open {full face}.

Autcr cycie te%l

The auto cycle test allows you to manually test each
TUC output. Some stages of the auto esﬁe test cause
the face and bypass damper 1o open [fl,lﬂ faw} For
more information about auto cyx:le test, EEE’ﬂlé
Human hrte;riace section of this gﬁtlﬂa '

Unit configuration

The TUC cannot control face andbj.rpass dam;par
outputs if the umit is mnﬁg‘ured o1 1o face and.
bypass damper. Also, for the face mdhmass dm
to operate propetly, valve 1 type must be uonﬁgured
as on/off.

EMTX-IOP-1
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Troubleshooting

Face and bypass
damper open
(full face)
{Continued)

' Make sure the face and bypass damper outputs are

mm?mnmdmmemmmdm
actuator. Seathﬂﬂmmnﬁgmunms&cﬁanaﬂbm

Compressor(s) not
running

Normal Operation

guide for more face and bypass damper information.

Normal compressor operation means that the unit
compressor cycles on and off every couple minutes,
depending on the unit capacity requirements. Refer
to the Compressor Operation section of this manual
for a description of the compressor operation.

i Gﬁmpm&:nr
| Lockout/Disable

The compressor will be locked out if any of the
following conditions exist:

- High pressure cutout

~Low pressure cutout

- Freezestat

- Leaving water temperature sensor lailure
- Compressor disable {from Tracer)

For each of the above conditions, except compressar

disable, the compressor diagnostic must be manually
resel to resume normal unit operation.

| DX {Compressor) Cooling
Disable

For water source heat pumps, compressor cooling is
disabled whenever the entering water temperature.
rises above the DX Cooling Outdoor Air Low Limit.
Compressor operation is enabled when the entering
water temperature falls at least four degrees {F}
below this setpoint.

Compressor Heat Disable

For water source heat pumps, compressor heating is
disabled whenever the entering water temperature
fﬂhbﬂuwthuﬂmmrmﬂeaﬁﬂgﬂmtﬂam
Compressor operation is enabled when the entering
water temperature rises four degrees (F) or more
ahove this setpoint.

I Zone temperature
too warm

Active heating/cooling
setpoints

Makamemaamneanng!mﬁngsatpumtsm
reasonable. Either the zone sensor or the Tracer may
send heating and cocling setpoints 1o the TUC.

Wiring

Verify the wiring of all end devices, such as vaives
and dampers. Use the manual overrides or the auto
cycle test to veriiy the npemﬁunu!thm-andde?ﬁm

'Manuat heat mode
{from Tracer)

If the Trauarplams the TUC in mariual heat mmie,
the TUC cannot switch to cool mode. Therefore, the
TUC cannot cool while in manual heat mode.
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Appendix A

=m0 T T Te e s ————
Appendix A: Miscellaneous Information

TUC Index Values for UCM

Note Range and offset entries for all TUC UCM
analog inputs are 0.

Note The timed override (TOV) building control
program input can be any UCM analog input from
the TUC. This UCM analog input carries the timed
override on and cancel status.




Appendix A

TUC Index Values for UCM Binary Inputs
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Sssmsssmsemmm

Thermistor Values
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Appendix A

---------- -

TUC Connections with Tracer 100i or L

'Bhieiril

L. #2
[~ =18
LinkB| +4

Link A ' 9%
Cut and tape back
the shield wire at
the Tracer.

Shield
15
16

Note: On the TUC without screw terminals, J8-1 is *-" and J8-2 is "+,

Cut and tape
back the
shield wire.

TUC Connections with Tracer Summit BCU

Cut and tape back the
shield wire at the
Tracer Summit BCU.

A

Link 1

!
M+
WO~ NE W=

A
+ 1
T
-

Link 2
. S12
_ 13

-14
Link3| +1s5

back the

Note: On the TUC without screw terminals, J8-1 is "~ and JB-2 i5 “+".
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Staged Capacity

Compressors, DX, 2-position Valves,
Electric Heat with Cascade or Supply Air
Temperature Control

Each stage of capacity has two possible states:

s Off continuously

Appendix A

= On continuously

The figures on this page show staged capacity
details for cascade or supply air temperature control.

One Stage State
+ + On
oft
5 95
Capacity (%)
Two Stage (Sequential) State

N
A R

g2

95
Capacity (35}
Two Stage (Progressive) State
1 2
On On
h 4 A
Off On
b N
On Off
v F s
off Off
5 35 65 o5
Caparity (%)
EMTX-IOP-1

35 65 95
Capacity (%)

On
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Staged Capacity with Zone Temperature
Control

Each stage of capacity has three possible states:
= Off continuously.

= Pulse width modulating (PWM), where the
on/off state is determined from the configured
cycles per hour value and the desired capacity.

= On continuously.

The following figures show staged capacity with
zone temperature control. The figures include
information about No On and No Off.

A description of No On and No Off follows:

No On - This is a transitional area between off
continnously and PWM. Il the stage is on during a
transition into the area, it stays on. If the stage is off
when it enters the area, it stays off until the capacity
moves out of the area.

No Off - This is a transitional area between on
continuously and PWM. If the stage is off during a
transition into the area, it stays off. If the stage is on
when it enters the area, it stays on until the capacity
moves out of the area,

One Stage State
1

On
+Hn Off &
PWM
e onj
Off
05 5 a5 100  Electric Heat, Binary Values

05 30 0 100 Compressor, DX
Capacity (%) Switch Points

A6
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Appendix A

Two Stage State

S
=

On Ofi
¥No Offia
PWM OH
WiHo Onla
Oft O
0.5 4 46 50 50 54 96 100 Electric Heat
0.5 15 a5 50 50 65 as 100 Compressor, DX
Capacity (%) Switch Points
Three Stage State
1 2 3
On On On
+Nublﬂn
On On PWM
+Hoﬂn:&+
on on OH
1rug¢n=+
On PWM OH
Who On2a
+ on Ooft ot
No
o'"‘T PWM  Of of
roomf
Oft Oft Oft
05 3 30 3 36 &4 67 70 o7 100 Eectric Heat
05 10 23 a3 43 57 67 77 50 100 Compressor, DX

EMTX-10P-1 AT



Index

0-9
Z-pipe cool valve

Triac and modulating output configuration......
2-pipe cooling.... e e

Z2-pipe face and b}rpass damper
Triac and modulating output configuration.
Z-pipe heat or cool valve

Triac and modulating output configuration......4

2-pipe heat valve

Triac and modulating output configuration......

2-pipe heat valve with DX cooling

Triac and modulating output configuration....
Z=prpe-Tiealing] .o sl B

2-pipe operation

Face and hypass (611 11)07=) (OO,
P—

2
A2

Valve 1..
Valve 2.

2-position autdmr air damper
Table of damper POSHEOIS <. oo roemsn
DO VAIVES & e i b i
v e e R SRS S
o T e e B ey e oy
S A e e e
P AT B o b1 7 1= () S St e oo e e M
Wire type andlength........ooooe

J-wire floating puint actuator
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Valve [:ajjbratmn
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Configuration .... -
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4-pipe cooling....

4-pipe face and hjrpass damper
Triac and medulating output configuration......
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Triac and mudIHaﬁng output configuration......
.
e

4-pipe heating ...
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Valve 1
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Altemate minimum damper position ...

Temperature control...

Analog input #3
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Configuring for water source heat pump..........
Selection chart for water source heat pump..

Analog input #4

Confiquring for fan coil or unit ventilator.........
Configuring for water source heat pump..........
Selection chart for water source heat pump....

Analog inputs
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Table with location information.........umms
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Analog outputs
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Architecture
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Auto changeover ... i o e i 64
Dalinftiomy oo 1B
Hydronic purge ... SRR, 1
Selection chart... B
Using with z—plpe mnﬂgmaﬂuns ik e
Using with 4-pipe configurations..........c.cee.. 23
Valve 1 with 4-pipe configurations .................. 42

Auto cycle test
Definition of..............c.c..e.. 36
Note about ... e |
Note abuutfane and bﬂ_,q:hass ::lamper s V.
Table with description of 16 tests... I b

Automatic fan speed COmtIol ... ... eermcimssssssassins 21

Auxiliary (Dinary} OUtPUL.......couureveermerasasmsssssssssssasseres 60

Auxiliary binary input #1 ... 59

Auxiliary binary input #2.....oceessiecsmssensessnes 58

Auxiliary binary mput #3....ccseesisssssinscssises 59

Auxiliary binary input #4..........cooececsminiisin

60

Auxiliary binary input #5.......ccoevnrevresmrerssssmmecsissans. 80
Auxiliary board
{(Binary) output normally selection chart...........60
Binary mput options ... iiinns 59
Binary output Options ........comesececs i isiinsenn 60
Cunﬁg:.:ring for motion detection............ B1
Example w1th dimﬂnsmns B
FAD SEAtS AIAID . o iimessemmsssasassrsisesemssasarsasaims 61
B
BASD
List of TUCs available from BASD... Hadl
List of zone sensors available fmm BASD ......... 38
Binary configuration, For contact closure devices..54
Binary input #1... o 57
List for aam‘.lzarjr hoa.rd 46
Salmetion ehiapt s e e L 57
List for auxiliary board.......cwi i 46
SeleCiion Eharti. cuimaia s TR o
Binary Inpnb 8. s i 58
Controlling the TUC's occupancy .........coeeeen. 15
List for awxliary board.........coo o, 46
Selection chart........ccc... 58
LT e L A S O S A P A 58
List for auxiliary board.......cwcsecsssssensscsnnee 4B
Selection chart........... B
Binary input #5
List for auxiliary board A6
-2

Binary inputs

24 VAC source 53

Auxiliary board... i e

Configured for munun detectinn S

Freezestat... o <38

List for mpunr‘ourput buam s s

“ﬂﬂemmh]omﬂmnlnmmmaﬂﬁn 54

Wire type and length 7
Binary outputs

List of outputs for auxiliary board ........cccccccon. 46

List of outputs for input/output board ..............46

Note about using all nine binary outputs.......... 41

Wire type and Iengtll..... iy 7
Binary solenoid actuator

Note about normmally open and closed .............. 56
Blower coil air handier

Manufacturing facility . ... 1
Cc
Calibrating the ecOnOmEZET ... sisssm s .28
Calibrating the local zone sensor seipomt_ ........ 17
Caﬁbnnumihevahes B 24
Cascade cﬂntml s wsasenne 14

Note about autumanc fan speed cuﬂtml i ]

Using discharge air temperature mmml .......... 14
Cascade zone/discharge air temp. control........18, 62
Cold spots 32
Comm#4

Communications card for use with Tracer......... 2

ICS communication link requirements ............... 8
List of devices which connect to Everyware......5

Location table. . ... ... cvmrmrssmmssrmme e iss s 85
Using Everyware with the Comm#4 link .............. 2
Commissioning TUC JODS ......vvucmrerrmssmsesemsiansicnscscecsnns 5
Using auto cycle test. ... w36
Using manual overmides.......c.cocerceemmsssssssssnens 36
Communication jack.......... T
Communications, Wire tjl'pE a.m:l Iangth ..................... 1
Compressor
DX cooling outdoor air low Hmit ........oereeeene .68
Enabled in emergency heat. 64
Number of compressors on TUC board............... 43
Providing cooling or heating ... 31
Selection chart ... o3
What to do when mmpressnr daas nut rn...58
Compressor heat disable setpoint... __EB
Compressor 10ckout/disable ............owueeecoceersunas a8
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Compressor minimum off ime.........corecevereensssrann 11 Example of switches set for address 8.............82
Compressor minimum on HI0E........cecvmsemmsmsses 11 Example of switches set for address 9.............B6
Compressor operation Example with binary values ... ieicmiecicien 19
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Example of... SR Economizer operation
Example of mtches sr::t fcur adﬂ:ess 1 V. . 1 | Dry bulh temperatiile. ... .c.coweeiummmammmnims sssssans 26
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Displaying the correct exhaust status.............. 62
Heating and cooling setpoinis..........coccimsacmivrs 17
Hydronic purge operation i 31
Manual heat MOde ... s 98
Manual overrides............ 36
Maximum number of TUCs you can connect...... 2
Resetting a latching diagnostic..........c.oeeee. 14
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Maximum number of TUCs you can connect......2
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Note about viewing the firmware version........79
Use of locally stored default setpoints...............15
What to do when the TUC doesn't
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Unit vent, Table of sensor ranges 3
Unit ventilator

Manufacturing facility ... P FE DR T

Selacnunchartfm'bmanrmputﬂ L )

Selection chart for binary input #4 ..................58
Unit/compressor shutdown ..........co...... 91
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AUtO CRATIGBOVEY ........ o mssenrsnsmssrsmsanssssrssssnsssenses G
DeBRHEN OF:.....con i i b
Db OHREE . i i i 56
Drive voltage selection Chart.............sresmes 56
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Selection chart for binary input #4 ... 58
Table of sensor ranges ... —d
Triac and modulating nuiput mnﬂg'uraunn 52
Water temperature
Table of assumed water temperatures.......__ 33
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