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TCM

Thermostat Control
Module

Note
This manual applies to the TCM hardware with board assemblies numbered 50100825 or 50100826. Al TCMs
with board assembly numbers lower than these, should refer to previous versions of this Installation/Operation/
Maintenance Guide.

Part Numbers:

4950-0372 -- Standard Ambient Enclosure (NEMA 1)
4950-0373 -~ Extended Ambient Enclosure (NEMA1)
4950-0374 -- Weatherproof Enclosure (NEMA4)

KBA-4950-0372 -- Standard Ambient Enclosure (NEMA 1)
KBA-4950-0373 -- Extended Ambient Enclosure (NEMA1)
KBA-4950-0374 -- Weatherproof Enclosure (NEMA4)

Since The Trane Company has a policy of continuous product improvement, it reserves the
right to change specifications and design without notice. The installation and senvicing of
equipment referred to in this booklet should be done by qualified, experienced technicians.
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@ Specifications

Power Requirements

20-30 VAC, 60 Hz, 1 Ph

30 VA Minimum

Dedicated Transformer Required

Operating Environment

30°to 120° F ( -1°to 49° C) for Standard Ambient TCM

I -40° to 158° F (-40°to 70° C) for Extended Ambient
and Weatherproof TCM
5 to 95% relative humidity, non-condensing

Storage Environment
1 -50°to 200° F (-46°to 93° C)
5 to 95% relative humidity, non-condensing

Cabinet
NEMA 1 Enclosure for Standard Ambient TCM

NEMA 1 Enclosure for Extended Ambient TCM
NEMA 4 Enclosure for Weatherproof TCM

Mounting

Standard Ambient NEMA 1 enclosure: Mounted on
flat surface with # 8 (M4) hardware

Extended Ambient NEMA 1enclosure: Mounted on
flat surface with # 8 (M4) hardware

Weatherproof NEMA 4 enclosure: Mounted on flat

surface with 1/4" (M6) hardware

Dimensions
Standard Ambient NEMA 1 enclosure:

I 12" (305 mm) high x 9-13/16" (249 mm) wide x
2-13/16" (71 mm) deep
Extended Ambient NEMA 1enclosure: 9" (229 mm)
high x 8-1/4" (210 mm) wide x 2-1/4" (57 mm) deep

Weatherproof NEMA 4 enclosure: 8" (203 mm) high x

10" (254 mm) wide x 4" (102 mm) deep

Weight
I Standard Ambient NEMA 1 enclosure: 4 Ibs (1.8 kg)
1 Extended Ambient NEMA 1 enclosure: 3 lbs (1.4 kg)
I Weatherproof NEMA 4 enclosure: 9 Ibs (4.1 kg)

Communication Link Wiring

Communication Link wiring must be 18 AWG
twisted, shielded pair wire. Each conductor must be
stranded tinned copper. Maximum total wire length
is 5,000 feet (1524 m). Refer to chart below.

Maximum Communication Link Wiring
Length for TCM

1,000 feet {305 m)
2,000 feet (610 m)

Up to 80 PF/FT (197 PF/m)
Up to 50 PF/FT (164 PF/m)

Up to 40 PF/FT (131 PF/m)
Up to 30 PF/FT (98 PF/m)

3,000 feet (914 m)
4,000 feet (1219 m)

5,000 feet (1524 m) Up to 25 PF/FT (82 PF/m)

Analog Temperature Inputs

I -30°to 220° F (-34° to 104° C)

Binary Inputs
Voltage Provided: 24 VAC
Current Provided: 8to 12 mA

Relay Contact Rating
Maximum 30 VAC/VDC, 1 Amp, 24 VA Pilot Duty
Minimum 200 microamp, 5 VDC

Agency Approvals

Underwriters Laboratories, Inc. - listed for UL916
(PAZX) Enclosed Energy Management Equipment.
The Standard Ambient NEMA 1 TCM is suitable for
mounting in an air plenum.

FCC - Part 15, Subpart J, Computing Devices: Com-
plies with FCC Class A electomagnetic emission re-
quirements for a computing device.

CISPR Publication 11:1990 and EN5011:1991 with
Group 1, Class A limits defined in the European norm
for radio disturbance characteristics of industrial, sci-
entific, and medical (ISM) equipment.




General Information

Unit Description

The TCM (Thermostat Control Module) is a control
module designed for communication with a Trane
Building Management System (BMS), which includes
Tracer Summit, Tracer 100 Series panels, Tracer
1000, Tracker, or ComforTrac. The TCM can either
provide "slave" input/output points for the Trane BMS
or function as a "thermostat" for air conditioning
units and heat pumps.

In the "slave" mode, the Trane BMS monitors the
TCM input points and directly controls the TCM out-
put points.

In the "thermostat” mode, the TCM monitors its own
sensors, and controls its outputs like a wall thermo-
stat. The TCM can be configured as either an air con-
ditioning thermostat or a heat pump thermostat. This
control is self-contained within the TCM, and the
TCM can operate standalone (without the Trane
BMS) during system startup or in the event of a com-
munications loss.

Use of the TCM allows the Trane BMS to perform
functions such as scheduling, night setback, de-
mand limiting, and so on.

Important: Refer to the appropriate literature for
each Trane BMS to determine the available features
for that product.

Figure 1 shows a typical TCM application. Figure 2 il-
lustrates the component layout of the TCM.

Binary Outputs

The TCM has six binary (relay) outputs. Each output
has a set of normally open/normally closed (form C)
contacts. When the TCM is used in the "slave” mode,
the Trane BMS directly controls the TCM output
points. When the TCM is used in the "thermostat”
mode, outputs # 1 through # 5 are controlled by the
TCM, and output # 6 (spare) is controlled directly by
the Trane BMS.

Analog Inputs

The TCM has three analog temperature inputs. When
the TCM is used in the "slave" mode, these analog in-
put points are user defined (Trane thermistor tem-
perature sensors only). When the TCM is used in the
"thermostat" mode, analog input # 1 must be used for
the zone temperature sensor, analog input # 2 can be
used for the optional zone setpoint adjustment or be
user defined, and analog input # 3 is user defined.

Binary Inputs

The TCM has three binary inputs. These binary input
points are user defined. Each input can monitor a set
of isolated, ungrounded contacts, such as a differen-
tial pressure airflow switch.

Configuration and Address DIP Switches

The TCM has eight DIP switches (S1-1 through

S1-8) for setting the communication link address and
configuring the TCM for one of four program op-
tions: slave, air conditioning thermostat, heat pump
thermostat, and test mode.

Communication Link

The TCM has a serial communication link to aflow it
to communicate with a Trane BMS panel over a
twisted, shielded pair of wires. TCMs can be directly
connected to a Tracer 100 Series panel, Tracer Sum-
mit Building Control Unit (BCU), Tracker, or Comfor-
Trac, and are connected to a Tracer 1000 through a
Unit Control interface (UCI). Up to 48 TCMs can be
connected on a single communication link, depend-
ing on the type of Trane BMS panel. Refer to the ap-
plicable Trane BMS installation manual for details on
the Trane BMS capabilities.




General Information

Shipment

The TCM and service literature are shipped in the
same package. When unpacking, make sure that the
literature is not lost or discarded with the packing
material.

Visually inspect the TCM for obvious defects or dam-
age. All components are thoroughly inspected be-
fore leaving the factory. Any claims for damage
incurred in shipping should be filed with the carrier.

Storage

If the unit is to be stored for a period of time, the stor-
age temperature should be -50° to 200° F (-46° to

93° C). The relative humidity of the storage location
should be 5 to 95 percent, non-condensing. A con-
trolled indoor environment is recommended for stor-

age.

Figure 1
Typical TCM Application
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General information

Figure 2
TCM Component Layout
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Installation

Unit Mounting

Location Within Building

The TCM should be mounted near the controlled
equipment to reduce wiring costs. The location
should also be based on the type of enclosure se-
lected (see Table 1). The TCM should be accessible
for service personnel.

Operating Environment

There are three options of the TCM available for use
in different mounting locations and environments:

1) standard, 2) extended ambient, and 3) weather-
proof. The standard and extended ambient TCMs
should be located in a dust-free and corrosive-free in-
door (or weather protected) environment. The envi-
ronmental ratings for these three options are listed in
Table 1.

Clearances

The standard TCM should be wall-mounted vertically.
It is approximately 12" (305 mm) high, 9-13/16"

(249 mm) wide, and 2-13/16" (71 mm) deep (see Fig-
ure 3).

The extended ambient and weatherproof TCMs can
be mounted on any flat surface either horizontal or
vertical.

Table 1
TCM Environmental Ratings

i

L
NEMA 1

The extended ambient panel is approximately 9"
(229 mm) high, 8-1/4" (210 mm) wide, and 2-1/4"

(57 mm) deep (see Figure 4). With the cover re-
moved, the installer has access to the front, left, and
right sides, while the top and bottom of the panel are
stationary.

The weatherproof panel is approximately 8"

(203 mm) high, 10" (254 mm) wide, and 4" (102 mm)
deep (see Figure 5). With the cover removed, the in-
staller has access through the front only.

When mounted, the TCM should be easily accessible
for making wire connections and for servicing. Pro-
vide 2" (51 mm) of clearance on the left and right
sides, and sufficient clearance above and below the
unit to make conduit connections. At least 24"

(610 mm) should be available in front of the unit for
making wire connections and performing mainte-
nance.

Mounting

On the standard enclosure TCM, three 3/16" (5 mm)
holes are provided for mounting; use # 8 (M4) mount-
ing screws. Figure 3 shows the standard TCM dimen-
sions. The unit weighs approximately 4 Ibs (1 8 kg).

Standard Ambient Enclosure

{Indoor Wall Mount) (Resin) {-1°to 49° C) Non-condensing
Extended Ambient Enclosure NEMA 1 -40°to 158°F 510 95 %
(Indoor or Control Panel Mount) (Steel) (-40°to 70° C) Non-condensing
Weatherproof Enclosure NEMA 4 -40°to 158°F Rain, Splashing, and
{Qutdoor Mount) (Steel) (-40°to 70° C) Hose-directed water

Note: Extended ambient ratings are typically required for mounting inside HVAC equipment control panels. For example, the control
panel temperature on rooftop air conditioners can exceed 140° F (60°C).



Installation

On the NEMA 1 extended ambient enciosure TCM,
four 3/16" (5 mm) holes are provided for mounting;
use # 8 (M4) mounting hardware. Figure 4 on page 9
shows the NEMA 1 unit mounting dimensions. The
unit weighs approximately 3 Ibs (1.4 kg).

On the NEMA 4 weatherproof enclosure TCM, four
5/16" (8 mm) holes are provided for mounting; use
1/4" (M6) mounting hardware. Figure 5 on page 9
shows the NEMA 4 unit mounting dimensions. The
unit weighs approximately 9 Ibs (4.1 kg).

Figure 3
Dimensions for Standard TCM
Enclosure
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Figure 4

Dimensions for TCM Extended Ambient (NEMA 1) Enclosure
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Installation

AC Power Wiring

Power Supply

A dedicated 24 VAC, 30 VA minimum transformer is
required to power the TCM. Muitiple TCMs can be
powered from a single, large 24 VAC transformer.
Transformers should be sized for 30 VA per TCM.
The TCM circuits are low voltage and recognized by
UL as NEC Class |I.

CAUTION: The TCM 24 VAC power supply must
not be used to power any devices other than the
TCM(s). This could result in malfunction of the
TCM due to electrical noise.

The TCM requires 3-wire service with a nominal volt-
age of 24 VAC and a utilization range of 20 to 30
VAC. It is recommended that 16 AWG wire and met-
al conduit be used. AC power wiring must not be run
in the same conduit with low voltage wiring. All wir-
ing must comply with the National Electric Code and
local codes.

WARNING: Disconnect power external to the unit
before making power connections to prevent in-
jury or death from electrical shock.

Note: 24 VAC power wiring must be rated for 194°F
(90° C) for extended ambient and weatherproof
TCMs.

AC Power Connections

On the standard and extended ambient TCM, the 24
VAC line must enter the cabinet on the iop left. On
the weatherproof TCM, the 24 VAC line must enter
the cabinet on the bottom left. Figures 3, 4, and 5
show the 24 VAC conduit entry holes. Connect the
24 VAC line to the unit at TB1, located in the upper
left corner of the circuit board, as shown in Figure 6.
Be sure to observe the polarity. Connect the 24 VAC
hot wire to TB1-1, connect the common wire to TB1-
2 (TB1-2 and TB1-3 are internally grounded), and
connect the ground wire to TB1-3. Use copper con-
ductors only.

WARNING: Be sure to observe the polarity of the
24 VAC connections to prevent equipment dam-
age and/or electrical shock hazard.

10

AC Power Checkout

1. After the 24 VAC connections have been made at
TB1, apply AC power by closing the circuit
breaker for the transformer.

2. Measure the voltages at TB1. The voltage be-
tween TB1-1 and TB1-2 should be 20 to 30 VAC,
between TB1-1 and TB1-3 (ground) should be 20
to 30 VAC, and between TB1-2 to TB1-3 (ground)
should be 0 VAC.

WARNING: Use care when measurements must
be made with the power on to prevent injury or
death from electrical shock.

Communication Link Wiring

The communication link is for communication with a
Trane BMS panel. Field wiring for the communica-
tion link must meet the following requirements.

1. All wiring must be in accordance with the National
Electrical Code and local codes.

2. Recommended communication link wiring is
Trane part number 40020-28F. This wire is plenum
rated, 392° F (200° C), 18 gauge, shielded, twisted
pair. Each conductor is stranded tinned copper.

3. The shield on the communication link wiring
should be connected to the designated shield ter-
minal at the Trane BMS panel. At the TCM, the
shield should be spliced with the shield from the
next section of communication link wiring and
taped to prevent any connection between the
shield and ground. At the last TCM on the link,
the shield should be cut and taped back.

. The maximum total wire length is 5,000 feet
(1524 m) for the communication link. Refer to the
chart on page 3.

5. The communication link wiring cannot pass be-
tween buildings.
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6. At the TCM, the communication link wires must 8. Verify that the TCM address is properly set on DIP
be connected to Terminals TB2-1 and TB2-2. Re- Switch SWA1. Refer to the "DIP Switch Settings"
fer to Figure 6. There is no polarity requirement section of this manual.

for this connection.
9. Refer to the appropriate Trane BMS Installa-

7. TCMs on the communication link can be con- tion/Operation/Programming Manual for the com-
nected in a "daisy chain” configuration. munication link terminator connections.
Figure 6

TCM Field Wiring Connections

24 VAC Transformer TB1 T?S | Typical Binary Input
(oDﬁe‘dicafed)g S R o PO BIP1 T T OO0 IE N0 Contact
tne JJE— — — | —7com 8Pz =4~ T | 7 Z 3 Binary Input 2
Ground - T T T Chassis N
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TBS
—f 1l —--——"
BOP1 }—< 7 — — |- — — }load 1
—A A - - =
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T — 0000 - |- o
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Tengperoiure Analog Input 2 1 _ — _|” inP? i—]g I :
enser
) N S o BOPE F—1 17— —|— ~}Load6
Analog Input 3 {W |- I8 ‘_AIPS s E_ = —- =

Customer Notes

1. Components and wiring shown dashed are furnished and installed by customer.

2. Al customer wiring must be in accordance with national electric codes and local codes.

3. Voltage input required at TB1 is 20-30 VAC 60 Hz, 30 VA from a dedicated transformer (customer
supplied). TB1-2 and TB1-3 are internally connected to chassis ground. Polarity must be observed when multiple
TCMs are powered from the same transformer. 24 VAC from equipment control curcuits cannot be used.

4. Refer to Note 10 for wire specifications. Shield must be cut back and taped to prevent any connection between the
shield and either the TCM input terminals or ground. Shield wire must be connected to even numbered terminal of
respective unit. Maximum binary input wiring distance is 1000 feet (305 m).

5. Binary inputs must be isolated, ungrounded contacts.

6. Referto Note 10 for wire specifications. At the sensor, the shield must be cut back and taped. At the TCM input
terminals, the shield must be connected to the even numbered terminal of the respective input. The maximum
analog input wiring distance is 300 feet (91 m).

7. Binary output (BOP) relay contacts are rated at 30 VAC/VDC, 1 amp, 24 VA pilot duty.

8. The communication link is for communication with a Trane BMS. Refer to Note 10 for wire specifications. At the
TCM, the shield should be spliced with the shield from the next section of communication link wiring and taped to
prevent any connection between the shield and ground. The maximum total wire length is 5000 feet (1524 m)
between buildings. Refer to the chart on page 3.

9. Al customer connections on the TCM are cage clamp style terminals, suitable for bare wire terminations.

10. Recommended wire for binary inputs, analog inputs, and ICS link wiring is Trane part number 40020-28F. This wire
is plenum rated, 392° F (200° C), 18 gauge, shielded, twisted pair. Each conductor is stranded tinned copper.
Capacitance between conductors is 23 + or - 2 picotarads per foot (75.5 + or - 7 picofarads per meter).

11
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DIP Switch Settings

Table 3
DIP Switch S1 contains six switches for setting the DIP Switch (S1) Settings on TCM
TCM address and two switches for selecting the de- for Addressing a Version 7.0 through 11.0
sired TCM program option. Refer to Figure 2 on Tracer 100 Series System

page 6 for the location of Switch S1.

. 5y ‘
nn on a communica-

Up to 48 TCMs can be co eCtedf Trane BMS. T 2501 | OFF | ON | ON | ON | OFF | ON
tion link, depending on the type o rane . The 25.02 ON | OFF | ON | ON | OFF | ON
specific address of each TCM on the link must be set 25-03 OFF | OFF | ON | ON | OFF | ON
with S1 switches 1 through 6. No two TCMs can have 25-04 ON | ON | OFF | ON | OFF ON
h ddress. Table 3 lists the DIP switch set- 2505 OF - ON 1 OFF | ON | _OFF . ON
the same a : : _ 25-06 ON | OFF | OFF | ON_| OFF | ON
tings for each TCM address in a Version 7.0 through 25-07 QFF | OFF | OFF | ON | OFF | ON
11.0 Tracer 100 Series system, Table 4 lists the DIP gggg gFNF 8m 8“ 8EE 8'; 8z-
switch settings for each T(_.‘,M address in Vgrsion 12.0 25-10 ON | OFF | ON | OFF | OFF | ON
and higher Tracer 100 Series systems and in Tracer 25-11 OFF | OFF | ON | OFF | OFF | ON
Summit Systems, Table 5 lists the DIP switch settings Sg:g gg: 8“ 8?; SE; 8?; 8“
for each TCM address_m Tracker and. ComforTrac o514 ON | OFF | OFF | OFF | OFF | ON
systems, and Table 6 lists the DIP switch settings for 2515 OFF | OFF | OFF | OFF | OFF | ON
each TCM address in a Tracer 1000 system. 25-16 ON | ON | ON | ON | ON | OFF
25-17 OFF | ON | ON | ON | ON | OFF

) . 25-18 ON | OFF | ON | ON | ON | OFF

Note: Tracer 100 Series panels (Version 12 and 25-19 OFF | OFF | ON | ON | ON | OFF
higher) allow TCM addresses from 01 through 64, 25-20 (()DN 8N OFF | ON | ON | OFF
25.21 FF N | OFF | ON | ON | OFF

even though only 48 TCMs can be connected to a 050 ON | OFF | OFF | ON | ON | OFF
single Tracer. 25-23 OFF | OFF | OFF | ON ON | OFF
25.24 ON | ON | ON | OFF | ON | OFF

Table 2 lists the DIP switch settings for program se- 25-25 OFF _ON | ON | OFF | ON | OFF
) : 25-26 ON | OFF | ON | OFF | ON | OFF
lection. Each TCM has three program options and a 25.07 OFF | OFF | ON | OFF | ON | OFF
special test mode. The test mode can be used for 25-28 ON | ON | OFF | OFF | ON | OFF
startup and checkout. S1 switches 7 and 8 must be 2529 OFF . _ON | OFF | OFF | ON | OFF
. . . 25-30 ON | OFF | OFF | OFF | ON | OFF

set for the desired option prior to normal system op- 25.31 OFF_| OFF | OFF | OFF | ON | OFF
eration. The Slave program operation allows generic 25-32 ON | ON | ON | ON | OFF | OFF
control of the individual binary outputs by a Trane 25-33 OFF L ON _ON | ON | OFF | OFF
BMS. The two thermostat modes allow the TCM to 2534 Off —OFF _ON __ON | OFF OFF
- 1ne _ V' 25-35 OFF | OFF | ON | ON | OFF_| OFF

be used as a standalone thermostat while receiving 25-36 ON ON | OFF | ON | OFF | OFF
higher-level commands (such as OCCUPY/UNOC- 25-37 OFF | ON | OFF | ON | OFF | OFF
CUPY) from a Trane BMS 25-38 ON | OFF | OFF | ON | OFF | OFF
. 25-39 OFF | OFF | OFF | ON | OFF | OFF

25-40 ON | ON | ON | OFF | OFF | OFF

25-41 OFF | ON | ON | OFF | OFF | OFF

25-42 ON | OFF | ON_| OFF | OFF | OFF

Table 2 25.43 OFF | OFF | ON | OFF | OFF | OFF
; ; 25-44 ON | ON | OFF | QFF | OFF | OFF

TCM DIP Switch (5.1) Settings 25-45 OFF | ON | OFF | OFF | OFF | OFF
for Program Selection 25-46 ON | OFF | OFF | OFF | OFF | OFF
25-47 QFF | OFF |-OFF | OFF | OFF | OFF
25-48 ON | ON | ON | ON | ON | ON

Slave OFF OFF Note: (Version 7.0 through 11.0 only) 48 TCMs can be connected
Air Conditioning Thermostat OFF ON to a single Tracer 100 Series panel only if no other equipment is

connected on that link. If any other equipment (such as VAV
Heat Pump Thermostat ON OFF Command Units) is connected on the link, the number of TCMs
Test Mode ON ON is Ilirfnit%d to I32. Refer to the appropriate Tracer Installation Man-
ual for details.
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Installation

gﬁ?lg ¥ h (S1) S TCM f Table 5

witc ettings on or Addressinga  p|p Switch (S1 i

Version 12.0 and Higher Tracer 100 Series System witch (S1) Settings on TCM for
or a Tracer Summit System

Addressing a Tracker or ComforTrac System

04 ON ON OFF ON ON ON 04 ON ON OFF ON QFF ON
05 OFF ON OFF ON ON ON 05 QOFF ON QFF ON OFF ON
06 ON OFF OFF ON ON ON 06 ON OFF OFF ON OFF ON
07 OFF OFF OFF ON ON ON o7 QFF OFF OFF ON OFF ON
08 ON ON ON QFF ON ON 08 ON ON ON OFF | OFFE ON
039 OFF ON ON OFF ON ON 09 OFF ON ON OFF OFF ON
10 ON QFF ON OFF ON ON 10 ON QFF ON OFF | OFF ON
11 OFF OFF ON OFF ON ON 11 OFF QFF ON OFE OFF ON
12 ON ON OFF | OFF ON ON 12 ON ON OFF | OFF | OFF ON
13 OFF ON OFF | OFF ON ON Slave ON ON ON ON QOFF QFF
14 ON OFF OFF OFF ON ON I Slave OFF ON ON ON QFF OFF
15 OFF OFF OFF OFF ON ON
16 ON ON ON ON OFF ON
17 OFF ON ON ON OFF ON
18 ON OFF ON ON OFF ON
19 OFF OFF ON ON OFF ON
20 ON ON OFF ON OFF ON
21 OFF ON OFF ON OFF ON
22 ON OFF OFF ON OFF ON
23 OFF OFF OFF ON QOFF ON
24 ON ON ON CFFE OFF ON
25 OFF ON ON OFF | OFF ON
26 ON OFF ON OFF OFF ON
27 OFF CFE ON OFF OFF ON
28 ON ON OFF | OFF | OFF ON
29 OFF ON OFF OFF OFF ON
30 ON OFF OFF OFF OFF ON
31 OFF | OFF | OFF | OFF | OFF ON
32 ON ON CN ON ON OFF
33 OFF ON ON ON ON OFF
34 ON OFF ON ON ON QFF
35 OFF OFF ON ON ON OFF
36 ON ON OFF ON ON OFF
37 OFF | ON | OFF | ON | ON | OFF
38 ON OFF OFF ON ON OFF
39 OFE | OFF | OFF ON ON OFF
40 ON ON ON OFF ON OFF
41 OFF ON ON OFFE ON OFF
42 ON OFF ON OFF ON OFF
43 OFF OFF ON OFF ON OFF
44 ON ON OFF OFF ON OFF
45 OFF ON OFF OFF ON OFFE
46 ON OFF OFF OFF ON OFF
47 OFF OFF CFF OFF ON OFF
48 ON ON ON ON OFF_| OFF
49 OFF ON ON ON OFF OFF
50 ON OFF ON ON OFF OFF
51 OFF OFF ON ON OFF OFF
52 ON ON OFF ON OFF OFF
53 OFF ON OFF ON OFF OFF
54 ON OFF | OFF ON OFF | OFF
55 OFF OFF OFF ON OFF OFF
56 ON ON ON OFF OFF OFF
57 OFF ON ON OFF OFF OFF
58 ON OFF ON OFF OFE OFF
59 OFF | OFF ON OFF | OFF | OFF
60 ON ON OFE OFF OFF OFF
61 QFF ON OFE OFF OFF OFF
62 ON OFF | OFF | OFF | OFF | OFF
63 OFF OFF QFFE OFF OFF QOFF
64 ON ON ON ON ON ON

13



Installation

Table 6 Input/Output Wiring
DIP Switch (S1) Settings on TCM
for Addressing a Tracer 1000 System

I/0 Wiring Requirements

“ON Note: All input/output wiring must comply with appli-

; OFF oN | ON cable electrical codes. Metal conduit may be re-

3 OFF | OFF ON | ON quired by local codes when running wires for

4 ON | ON | QFF | ON | ON i ; ; ;

. o T on Torf T on T on analog inputs, binary inputs, or binary outputs.

6 ON | OFF | OFF | ON | ON i )

7 OFF | OFF | OFF | ON | ON Use only stranded, tinned copper conductors for in-
8 ON | ON | ON | OFF | ON | ON put/output wiring. Input/output terminals will accept
9 OFF ON | ON | OFF | ON_| ON one wire of 12 to 22 AWG or two wires of 18 to 22

10 ON  OFF | ON _OFF  ON | ON AWG. Do not run input/output wires in the same con-
11 OFF | OFF | ON | OFF | ON | ON . . . .

12 ON | ON | OFF TOFF | ON | ON duit or wire bundle with any AC power wires other

13 OFF | ON | OFF | OFF | ON | ON than TCM 24 VAC power.

14 ON | OFF | OFF | OFF | ON | ON

15 OFF | OFF | OFF | OFF | ON | ON CAUTION: Running input/output wires in the

16 8,?; 8“ gz 8“ 8EE 8z same conduit or wire bundle with any AC power
18 ON | OFF | ON | ON | OFF | ON wires other than TCM 24 VAC power could cause
19 OFF | OFF | ON | ON | OFF | ON the TCM to malfunction due to electrical noise.
20 ON | ON | OFF | ON | OFF | ON

21 OFF | ON | OFF | ON | OFF | ON For the standard enclosure, the input/output wires
gg g;‘l': 8EE SEE 82 SEE g: can enter the cabinet through the conduit entry

24 ON | ON | ON | OFF | OFF | ON holes shown in Figure 3. .
25 OFF | ON | ON | OFF | OFF | ON

26 ON | OFF | ON_| OFF | QFF | ON For the extended ambient enclosure, the input/output
27 OFF | OFF | ON | OFF | OFF | ON wires should enter the cabinet through the 7/8"

Sg g;‘:: 8: 8EE 8;'2 SEE 83 (22 mm) conduit entry holes shown in Figure 4.

30 ON | OFF | OFF | OFF | OFF | ON

21 OFF | OFF | OFF | OFF | OFF | ON For the weatherproof NEMA 4 enclosure, the 24 VAC
32 ON | ON | ON | ON | ON | OFF wiring, analog input wiring, and communication wir-
33 OFF | ON | ON | ON | ON | OFF ing should enter the cabinet through the 7/8"

gg g:‘r__ 8EE 8: 8“ 8: 8::['; (22 mm) conduit entry hole on the lower left. Binary
26 ON | ON | OFF | ON | ON | OFF input/output wiring should enter through the 7/8"

37 OFF | ON | oFr | oN | oN | OFF (22 mm) conduit entry hole on the lower right. Refer
38 ON | OFF | OFF | ON | ON | OFF to Figure 5.

39 OFF | OFF | OFF | ON | ON | OFF

:? g:;': Em 8: 8£E gm 8i£ Note: Weatherproof conduit (such as "seal-tite")

42 ON | OFF | ON | OFF | ON | OFF should be used to run wiring to the weatherproof

43 OFF | OFF | ON | OFF | ON | OFF NEMA 4 TCM.

44 ON | ON | OFF | OFF | ON | OFF

45 OFF | ON_| OFF | OFF | ON | OFF " ;

e ON | OFf | OFF |oFF | oN | OFF !nput/ogtpt..lt wiring connections at the TCM are

47 OFF | OFF | OFF | OFF | ON | OFF shown in Figure 6.

48 ON | ON | ON | ON | OFF | OFF

14



Table 8

Thermistor Temperature Sensor
Electrical Characteristics
: T e

Analog Input (Temperature Sensor)
Wiring

Make all connections according to job wiring dia-
grams and in compliance with national and local
codes.

ant

S

Twisted, shielded pair wire is required for all sensor 28 23 ?;:)888
wiring, and it is recommended that 18 AWG wire be :
used. Use only stranded, tinned copper conductors. -10 23 121,000
Do not run sensor wires in the same conduit or wire 0 -18 88,000
bundle with any AC power wires other than TCM 24 10 -12 64,000
VAC power. 20 -7 47,000
, 30 -1 35,000
CAUTION: Running sensor wires in the same 40 A 4 26,000
conduit or wire bundle with any AC power wires 50 10 20,000
other than TCM 24 VAC power could cause a 60 18 15,300
malfunction due to electrical noise. 70 o4 11,900
Note: The TCM is compatible with Trane thermistor 80 27 9,300
temperature sensors only, with a range of -30° to 90 32 7,300
220° F (-34°to 104° C). 100 38 5,800
110 43 4,700
120 49 3,800
130 54 3,000
140 60 2,500
150 66 2,000
175 79 1,300
200 93 837
220 104 600

Table 7
Temperature Sensor Specifications

Room Sensor

E N

4190-1087 Screw Terminals

4 1/2" (114 mm) high,
2 3/4" (70 mm) wide,
1" (256 mm) deep

4190-1089

Room Sensor with
Override “ON” Switch

Wali

4 1/2" (114 mm) high,
2 3/4" (70 mm) wide,
1" (25 mm) deep

Screw Terminals

4190-1086

Room Sensor with
Override “ON” Switch and
Setpoint Adjustment Knob

Wall

4 1/2" (114 mm) high,
2 3/4" (70 mm) wide,
1" (25 mm) deep

Screw Terminals

4190-1088

Room Sensor with Over-
ride “ON” and “CANCEL”
Switches

Wall

4 1/2" (114 mm) high,
2 3/4" (70 mm) wide,
1" (25 mm) deep

Screw Terminals

4190-1090

Room Sensor with Over-
ride “ON" and “CANCEL”"
Switches & Setpoint Adjust-
ment

Wali

41/2" (114 mm) high,
2 3/4" (70 mm) wide,
1" (25 mm) deep

Screw Terminals

4190-1063

Outside Air Sensor

North Wall of
Building

3/4" (19 mm)
Diameter, 5"
(127 mm) Long

Two 18" (457 mm)
Black Pigtail Leads

Note: The range of all thermistor temperature sensors listed in this table is -30° to 220° F (-34° to 104° C) when used with a TCM.
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Installation

Figure 7

Room Sensor with Override “ON” Button, “CANCEL.” Button, and Adjustment Knob

The lengths of wire runs should be limited to 300 feet

I (91 m) or less because of possible electrical noise
problems with longer runs. Figure 12 shows the
proper methods of making wiring connections at the
TCM and at the sensor. The bare shield wire and the
negative input lead should be connected at the nega-
tive terminal on the TCM. At the sensor, the bare
shield wire and the shield should be cut back and
taped to prevent any connection between the shield
and ground.

CAUTION: The shieid must be taped at the sen-
sor because any connection beiween the shield
and ground will cause a malfunction.

Note: Be sure to observe polarity when connecting
zone temperature sensors which have setpoint ad-
justment knobs. Refer to Figure 10.

The temperature sensors listed in Table 7 have vari-
ous mounting configurations and/or options. All of
the sensors have the same electrical characteristics
within the specified range. Table 7 lists the sensor
specifications, while temperature sensor resistances
are listed in Table 8.

The TCM will support new Trane sensors with the Timed
Override “ON” and “CANCEL” buttons (AIP1 only).

Note: The override “CANCEL” feature may not be
available on all Trane BMS controllers. Refer to the
appropriate Trane BMS literature for compatibility de-
tails.

s
Nopiny
Swon

Pressing the “ON” override button on the zone tem-
perature sensor during unoccupied periods will place
the 2Heat/2Cool or Heat Pump TCM into the occu-
pied mode for a period of time as edited at the asso-
ciciated BMS controller. The “CANCEL” button will
revert the TCM to the unoccupied mode.

Room Sensor Mounting

Figure 7 shows the dimensions of a room tempera-
ture sensor, a room temperature sensor with over-
ride switch, a room temperature sensor with an
adjustment knob, and a room temperature sensor
with override switch and adjustment knob. Figures
8 through 10 are schematic diagrams showing the
wiring connections for these sensors.

The room sensor can be mounted on a standard ver-
tical outlet box. Mount the sensor on the wall in an
area with good air circulation at an average tempera-
ture. Avoid mounting room sensors in areas subject
to the following:

--drafts or "dead" spots behind doors or in corners;

--hot or cold air from ducts;

--radiant heat from the sun, or from appliances;

--concealed pipes and chimneys;

--unheated or uncooled surfaces behind the
sensor, such as outside walls;

--airflows from adjacent zones or other units.

16
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Figure 8 Figure 9
Schematic Diagram of Room Sensor Schematic Diagram of Room Sensor with Override “ON”
Switch
CM
ToM Sensor Terminals Terminals
Sensor Terminals Terminal y P — — — —— — —2 0
- A —2 l 1 T82-3
1 TB2-3
/ |
Analog Input N.C. ! Analog Input
Terminals Terminals
Thermistor on TCM Thermistor i on TCM
2 182-4 TB2-4
"""" ® > — — — — — —2
2

Figure 10
Schematic Diagram of Room Sensor with Override “ON” and “CANCEL”

Switches and Adjustment Knob

NIGHT SETBACK
OVERRIDE/CANCEL OPTION

NIGHT SETBACK
OVERRIDE OPTION SENSOR B1

1
J TEMPERATURE
PB1 t /T

PB2
7 R a 1 1@ 280

+0.2°C
5%
@2
: COMMON
________________ WARMER ()
cw.
VR3 C.W.
ADJUSTABLE 1.0ke vﬂv\r 3
SETPOINT OPTION o oon SETPOINT
COOLER (**)
comm 175 hy
1 >—D COMMUNICATIONS
+ (HIGH)

] S5

COMMUNICATIONS
- (LOY

Figure 11
Duct/Immersion Temperature Sensor Dimensions

1/4* (6.4 mm)

75 E 3-1/2"
(88.9 mm)
Adjustable - 8 * Max (203.2 mm) ———————>|
U
Adjustable -8 —>
(57.2 mm)
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Installation

Duct/Immersion Sensor Mounting

The sensing probe of the duct temperature sensor
(P/N 4190-1062) should be mounted in the duct
where the airstream is typical of the air temperature.
The sensing element is located within 1" (25 mm) of

the end of the sensing probe. Use the sensor mount-
ing plate as a template. Mounting screws are not pro-

vided. It is recommended that flexible conduit be
used to connect the sensor enclosure to rigid con-
duit.

Figure 11 shows duct sensor dimensions. The sche-
matic diagram in Figure 12 shows duct/immersion
sensor wiring connections.

Figure 11
Schematic Diagram of an Outdoor Air
Temperature Sensor

Splice

J\
-

i Analog Input
Terminals

. on TCM
Thermistor

— ————2
e

Splice

Figure 12

The duct temperature sensor can also serve as an
immersion temperature sensor when used with an
immersion well.

Sealed Sensor Mounting

Sealed temperature sensors (P/N 4190-1061) can be
used for a variety of applications, such as strapped
to a pipe, inserted in a well, etc. When strapped to a
pipe, the pipe should be cleaned, heat transfer com-
pound should be applied, and the sensor should be
insulated from the ambient air. When inserted in a
well, heat transfer compound should be applied.

The schematic diagram in Figure 12 shows sealed
sensor wiring connections. The sealed sensor is 1/4"
(6 mm) in diameter and 2-1/4" (57 mm) long.

Binary Input Wiring

Figure 6 illustrates typical binary input wiring connec-
tions and Figures 3, 4, and 5 show the conduit entry
locations on the TCM. Binary inputs must be isolated
and ungrounded contacts. The TCM provides 24
VAC, 12 mA for each binary input circuit. Twisted

pair wire is required for binary inputs, and it is recom-
mended that 18 AWG wire be used. If shielded wire

is used, the shield should be cut back and taped at
both ends to prevent any connection between the
shield and either the TCM input terminals or ground.
CAUTION: Any connection between the shieid
and the TCM input terminals or ground could re-
sult in an equipment malfunction.

Wire Connections at the TCM TB2 Terminals and at the Sensor

Connect Positive Input
Lead to Odd Numbered

Terminal “\
(+) /

insulated Leads

Foil Outer

Shield /_ Insulation
14

oS olateietetete!
poteletetetetee%e %

AAAAAAAAAA

Co
! Wi: (
/V(‘ ‘—— Bare Shield Wire

Connect Negative Inpuf Lead and Bare Connec‘hon C”‘ TCM
Shigtd Wire to Even Numbered Termino!

Tape Exposed Foil Shield

and Bare Shield Wire

/- Tape Cut Bare
I Shield Wire
7 f

\

W%\(ﬂ

Connection at Sensor

Connect Leads
to Sensor
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Instaliation

The lengths of wire runs should be limited to 1,000
feet (305 m) or less. This 1,000 foot (305 m) maxi-
mum should not be exceeded because of possible
electrical noise problems with longer wire runs.

Binary inputs are connected to terminals on TB3. For
example, binary input # 2 is connected to TB3-3 and
TB3-4.

Binary Output Wiring

Note: Binary output wiring must be rated for 194°F
(90° C) for extended ambient and weatherproof
TCMs.

Figure 6 illustrates typical binary output wiring con-
nections for TCMs in the “slave” mode, Figure 14
shows typical wiring connections for TCMs in the "air
conditioning thermostat" mode, and Figure 15 illus-
trates typical wiring connections for TCMs in the
"heat pump thermostat" mode. Figures 3, 4, and 5
show the conduit entry locations on the TCM.

Each binary output on the TCM has a set of Form C
(NO/NC) isolated, ungrounded contacts, rated for 24

Figure 14
Example of Binary Output Wire Connections
at TCMs used for Air Conditioning Thermostat

24 VAC from Control Circuit

of Air Conditioning Unit (R}
TBS
— A Fan (@)
BOP1 { (2}
3
A Cool 1 (Y1)
BOP2 i 5
6
(2 R Cool 2 (Y2)
BOP3 45 8 1
19
10 Heat 1 (W1)
BOP4 /rI: A1
12
T_E ---------------- Heat 2 (W2)
BOP5 %: 14
15
16 }
BOP6 %: 7)o Spare
18] -

VAC/VDC, 1 amp, 24 VA pilot duty. If the binary out-
puts are to interface with control circuits with higher
voltage or amperage requirements, external 24 VAC
coil pilot relays must be used to obtain the desired
contact ratings.

Note: A separate 24 VAC source should be used to
power these relays. Do not use the TCM 24 VAC sup-
ply to power external relays.

CAUTION: Use of the TCM 24 VAC supply to
power external relays could result in equipment
malfunction.

The binary output can be wired to either the normally
open or the normally closed contacts. In the slave
mode of Tracer 100 Series panels or Tracer 1000,
the output relay operation can be configured for
either NO or NC connections. In the thermostat
modes, the output relay is energized when that par-
ticular output is to be turned on.

Figure 15
Example of Binary Output Wire Connections
at TCMs used for Heat Pump Thermostat

24 VAC from Control
Circuit of Heat Pump (R}

|8

BOP1

e

Compressor 1 (Y1)
BOP2

o=

Compressor 2 (Y2)
BOP3

e

|

BOP4

|

BOPS

1LY

BOP6
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Installation

o j‘;‘» - B e P
901 Whit
Black 24 VAC L] Dan Status 19-07
Wi IZI com 901 Blk | : |
902 Whi | 3 | Bail
QW l : I Ground 902 Bk | : l M e
903 Whi EI , ,
9038 | |6 | Dl Hillr 7o

TB2 Communication/
Analog Iinput

E Comm. Link — , 1al b
[2:| BOP # 1: (N.O.) } g
- C) 2 — R
507 Don (
+ AIP #1:
Z‘: EN e 15.03 (Nc) [3 ]
one Temp 7]
Bl EI_ BOP #2: (N.O.) 4 Y1
£02 (C) l : K
Wit I5—_—|+ AIP #2: Cool 1 NGy [5]
§02 Jone Setpoint I:
Bt _ BOP # 3: (N.O.) 7 Y2
503 (C) [8 Kk
7 |+ AIP #3: Cosl 2 -
Zj , 7 18-04 (Nc) [o ]
W W
s B BOP #4: (No) [10] w1
SRR s
S1 DIP Switch Settings: (NC.) | 12
Enter ON or OFF BOP #5: (No) [13]} Wa
— C I
dostz | ©
(Nc) [15]
BOP #6: {N.O.)
NOTE: Si-1thru S1-6 = TCM Address 23-03 gﬂe A (€) [ 17 | %kt 301
$1-7 and S1-8 = Program Selection aniper (N.C)) 18 l—— Bl 301

TCMIOSHT.CHP
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Installation

Ground

TB2 Communication/
Analog Input

Comm. Link

E"‘ AlIP #1:

E"‘ AlP #2:

+ AP #3:

S1 DIP Switch Settings:
Enter ON or OFF

'NOTE: S1-1 thru S1-6 = TCM Address
$1-7 and S1-8 = Program Selection

BOP # 1: E]
© [2]
(Nc) [3 ]
BOP #2: (N.O,) III
© [5]
(Nc) [6 ]
BOP #3: (N.O.)
(©)
(Nc) [o ]
BOP #4: (N.0)
© [
(Nec) [12]
BOP #5: (N.O.)
(C)
(N.C.) | i5 I
BOP #6: (N.O.)
(©)
(N.C.)
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Installation Checklist

Complete this checklist as the unit is installed to verify that all recommended installation procedures are ac-

complished before the unit is started. This checklist does not replace the detailed instructions provided in the
manual. Read the entire manual carefully to become familiar with the installation procedures before installing
the unit.

" Shipment

[l

TCM inspected for shipping damage and claim
filed, if necessary.

Unit Location

]

n

AC

TCM installed in environment that meets tem-
perature and humidity requirements.

TCM securely mounted on wall or other mount-
ing location.

Proper clearances around TCM.

Power Wiring

Field installed AC power wiring complies with all
applicable codes.

24 VAC line from dedicated transformer con-
nected to TCM at TB1 with the proper polarity.

Voltage measured at TB1-1 to TB1-2 is 20 to
30 VAC, TB1-1 to TB1-3 is 20 to 30 VAC, and
TB1-2 to TB1-3is 0 VAC.

Input/Output Wiring

0

0

O

Field installed input/output wiring complies with
all applicable codes.

Sensors are installed with twisted, shielded pair
wiring.

Binary inputs are installed with twisted pair wir-
ing; shield taped, if used.

Binary outputs are properly wired, and a sepa-
rate 24 VAC power supply is provided for exter-
nal relays, if used.

Binary outputs can be manually controlled using
Test Mode.

TCM Input/Output Assignment Sheet filled out.

Communication Wiring

]

0

22

Field installed communications wiring complies
with all applicable codes.

Trane BMS communication link wiring con-
nected to TCM at TB2-1 and TB2-2.

Communication link wire shields spliced at
TCM and taped.

Trane BMS communication link wiring con-
nected to proper terminals at Trane BMS panel.

TCM DIP Switch S1 properly set for TCM ad-
dress and program option.




Operation

Important: Refer to the appropriate manuals for the
various Trane BMS products for details of system op-
eration in each type of system.

TCM Output Control

The TCM has six binary outputs which can either be
controlied by a Trane BMS (slave mode) or by the
TCM (thermostat modes). These program modes are
selected by setting DIP switches S1-7 and S1-8 on
the TCM. Refer to Figure 2 for switch S1 location and
to Table 2 for switch settings.

Slave Mode

When the "slave" program option on the TCM is se-
lected, the Trane BMS directly controls the TCM out-
put points. In the slave mode, if the TCM loses
communication with the Trane BMS for more than 15
minutes, it will return all outputs to their de-energized
states.

Table 9
TCM Operation in the Air Conditioning
Thermostat Mode

Thermostat Modes

When one of the "thermostat" program options on
the TCM is selected, the TCM monitors its zone tem-
perature sensor and controls its outputs similar fo a
conventional wall thermostat. Through a Trane BMS,
the operator can select thermostat control based
either on 1) zone setpoints downloaded to its mem-
ory from the Trane BMS, cr 2) a single setpoint from
a space sensor-mounted setpoint adjustment knob.

Note: In either thermostat mode, the TCM can be
used to provide thermostat control prior to Trane
BMS installation. The TCM will operate in the occu-
pied mode (with continuous fan) using either factory
programmed setpoints (Heat = 71°F (22°C), Cool
= 74°F (23°C)) or a selpoint knob (if installed) until
the Trane BMS is installed. If the setpoint knob is
used, the factory default Heating High Limit= 95°F
(35°C) and Cooling Low Limit = 40°F (4°C).

On powerup, the TCM will wait 2 minutes or until a
Trane BMS downloads control commands before
controlling its outputs.

Note 3
Cool 1 X
Cool 2
Heat 1 X X
Heat 2 X

X= Relay Energized, Blank = Relay De-energized

Note 1: "ldle Cool" is the operating condition when the zone gTCM) is in the cooling mode but not actively cooling.

Note 2: "Idle Heat" is the operating condition when the zone

TCM) is in the heating mode but not actively heating.

Note 3: OFF if the fan mode is AUTO; ON if the fan mode is ON..In the Unoccupied Mode, the fan mode is AUTO.
Note 4: ON if fan operation is selected; OFF if fan control is by external thermostat.

Table 10
TCM Operation in the Heat Pump
Thermostat Mode

Fan Note 3 X X Note:3 X X X
Compressor 1 X X X X
Compressor 2 X X X

Auxiliary Heat X X
Reversing Valve X X X

X= Relay Energized, Blank = Relay De-energized

Note 1: “Idle Cool" is the operating condition when the zone (TCM) is in the cooling mode but not actively cooling.
Note 2: “Idle Heat" is the operating condition when the zone (TCM) is in the heating mode but not actively heating.
Note 3: OFF if the fan mode is AUTO; ON if the fan mode is ON. In the Unoccupied Mode, the fan mode is AUTO.
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Operation

If the TCM is designated as an "air conditioning
thermostat", binary outputs 1 through 5 provide
standalone control of:

1. Fan

2. Cooling stage 1
3. Cooling stage 2
4. Heating stage 1
5. Heating stage 2

During heating operation in the air conditioning
thermostat mode, the fan can either be controlled by
the TCM or by an external plenum thermostat. This
option is selected through the Trane BMS.

If the TCM is designated as a "heat pump thermo-
stat", binary outputs 1 through 5 provide standalone
control of:

1. Fan

2. Compressor 1
3. Compressor 2
4. Auxiliary heat
5. Reversing valve

In both the "air conditioning thermostat” and "heat
pump thermostat" modes, the TCM provides mini-
mum ON and OFF timer protection for each of

the five binary outputs controlied by the thermostat
programs. The thermostat control alsc provides time
delays to improve the control performance.

IMPORTANT: Because of the software timers for
control and equipment protection, the TCM may not
respond instantly to setpoint changes.

In both thermostat modes, binary output # 6 is a
spare which is available for "slave" control by the
Trane BMS.

In both thermostat modes, if the TCM loses commu-
nication with the Trane BMS for more than 15 min-
utes, it will default to occupied operation, and binary
output # 6 will return to the de-energized state.

Table 9 on page 23 describes the operation of TCM
binary outputs in the air conditioning thermostat
mode. Table 10 on page 23 describes the operation
of TCM binary outputs in the heat pump thermostat
mode.

TCM Input Monitoring
Temperature Inputs

The TCM has three thermistor-type analog tempera-
ture inputs, each compatible with a timed override
switch mounted on the sensor. The analog inputs
may be individually calibrated through a Trane BMS.
The inputs have a range of -30° F to 220° F (-34° to
104° C). Optional temperature sensors include:

- Room sensor

- Room sensor with override switch

- Room sensor with override switch and zone
setpoint adjustment and TOV cancel switch (AIP1
only)

If the TCM is used as a thermostat, the first analog in-
put must be used for the zone temperature sensor.
The second analog input can be used for the op-
tional setpoint adjustment knob or for a spare tem-
perature sensor. The third analog input is used for a
spare temperature sensor.

Note: /n the slave mode, all 3 inputs must be ther-
mistor type temperature sensors.

In the thermostat modes, the TCM uses the zone sen-
sor and setpoint inputs to perform the thermostatic
control. The values of these inputs, as well as the
spare input, are transmitted to the Trane BMS. In the
slave mode, the TCM does not utilize the tempera-
ture inputs for control, but merely transmits the val-
ues to the Trane BMS.

Binary Inputs

The TCM has three binary inputs, each providing a 24
VAC, 12 mA signal to monitor isolated ungrounded
contacts. In either the slave or thermostat modes, the
status of any binary input is not utilized by the TCM
for control, but merely transmitted to the Trane BMS.

Two values for each binary input are sent to the
Trane BMS: the current ON/OFF status and a mo-
mentary closure indicator which is stored by the TCM
until read by the Trane BMS. The current ON/OFF
status will only change if the input changes for 2 con-
tinuous seconds. The momentary ON status will de-
tect a 1 second closure.
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Operation

Setpoint Adjustment
(Thermostat Mode Only)

The occupied and unoccupied heating/cooling set-
points are stored in the TCM memory and are main-
tained through power interruptions of any duration.
These setpoints are adjustable from a Trane BMS,
and the occupied setpoints are also adjustable at the
zone sensor using the optional setpoint adjustment
knob.

When adjusted from the Trane BMS, the Occupied
Heating Setpoint and Occupied Cooling Setpoint can
be set anywhere between 40° F (4° C) and 95°F

(85° C). The heating setpoint can be set less than,
greater than, or equal to the cooling setpoint.

When a zone sensor setpoint adjustment knob is
used, the selected value is used for both the heating
and cooling setpoints.

A "high heating" setpoint adjustment limit (default
95° F (35° C)) and a "low cooling" setpoint adjustment
limit (default 40° F (4° C)) can be set from the Trane
BMS. These limits apply to both the setpoint adjust-
ment knob and to a Trane BMS.

If setpoint adjustment is enabled (factory default =
Enable) and the setpoint source fails (i.e., setpoint
knob fail or Comm loss to Trane BMS), the TCM will
use factory-programmed setpoints of Cool = 74°F
(23°C), and Heat = 71°F (22°C).

25

LED Operation

During normal operation, the nine LED’s will perform
as follows.

Status - The STATUS LED will come on solid during
self-diagnostics checks at startup (power-up). If the
diagnostics are successful, the LED will flash at regu-
lar intervals. If this LED fails to light or stays lit con-
tinuously after startup, service is required.

TX - The transmit (TX) LED will flash when the TCM
is transmitting data on the communications link.

RX - The receive (RX) LED will flash when the TCM is
receiving data on the communications link.

K1 through K6 - The binary output status LED’s will
be ON when the associated binary output is ener-
gized.



Maintenance

Test Mode

CAUTION: Lock out equipment controlled by the
TCM before entering the Test Mode to prevent in-
advertant control of the equipment during test
procedures.

Important: Be sure fo record the normal operating
settings of the S1 DIP switches and return the
switches to these settings when the tests are com-
pleted.

The Test Mode allows the serviceman to check the
operation of the TCM by 1) manually turning binary
outputs on and off and 2) observing the status of
analog and binary inputs.

Note: The TCM will not communicate with a Trane
BMS while in the Test Mode.

To put the TCM in the Test Mode:

1. Lock out equipment controlled by the TCM before
entering the Test Mode to prevent inadvertant
control of the equipment during test procedures.

2. Record the normal operating settings of the S1
DIP switches. The switches should be returned to
these settings when the tests are completed.

3. Move S1 switches 7 and 8 to the ON position. Re-
fer to Figure 2 and Table 2.

Binary Output Checks

The Test Mode changes the functions of the six ad-
dress DIP switches (S1-1 through S1-6). While these
switches determine the TCM address during normal
operation, in the Test Mode they directly control the
six TCM binary outputs.

If switch S1-1 is turned ON, the binary output # 1 re-
lay will be energized and the K1 LED will turn on
within approximately five seconds. When the switch
is turned OFF, the relay will be de-energized and the
K1 LED will turn off. Switches $1-2 through $1-6 con-
trol binary output relays 2 through 6 (and LED’s K2
through K6) in the same manner.

This enables the operator to verify that both the
switch and the relay are operating properly. It can
also be used to test equipment connected to the re-
lay. For example, to verify that the TCM is properly
controlling a fan, the corresponding DIP switch can
be used to start and stop the fan.
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Maintenance

Analog and Binary Input Checks

in the Test Mode, the STATUS LED can be used to
monitor the status of TCM analog inputs and binary
inputs. Refer to Figure 2 for the location of this LED.

The flash sequence of the STATUS LED will show in
order the status of Analog Inputs 1, 2, and 3, fol-
fowed by the status of Binary Inputs 1, 2, and 3.
These flashes will occur at approximately one sec-
ond intervals. There will be a short pause between
each complete test sequence to indicate the start of
a new flash sequence.

A binary input will produce a short flash if the input
contacts are open and a longer flash if the contacts
are closed.

An analog input will produce one of the following
STATUS LED flashes:
1. A short flash if the sensor is open or has a resis-
- tance of greater than 18,600 ohms. (18,600 ohms
corresponds to about 52° F (11° C)).

Along flash if the sensor is shorted or has a resis-
sponds to about 110° F (43° C)).
3. A double flash if the resistance is between 18,600

and 4,700 ohms. (The resistance of the sensor at
room temperature is about 10,000 ohms.)

tance of less than 4,700 ohms. (4,700 ohms corre-
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Known resistances can be connected in place of the
sensor(s) to verify TCM analog input operation. An
ohmmeter can be used to verify that each sensor is
wired correctly. Refer to Table 8 for temperature sen-
sor electrical characteristics.

Important: Be sure to set the S1 DIP switches for
normal operation when the Test Mode checks have
been completed.

Communications Link Check

The transmit (TX) and receive (RX) LEDs can be
viewed while the TCM is communicating over the
communications link, to verify that the TCM is trans-
mitting and receiving data.

The RX LED will flash whenever there is communica-
tion activity on the link, such as between the Trane
BMS and other devices on the link.

The TX LED will flash only when the TCM is respond-
ing to a request for its specific address.

If neither LED flashes, it is likely that a wiring prob-
lem exists, or the Trane BMS could be turned OFF or
disconnected.

If the RX LED flashes, but the TX LED does not light
(after a 2 minute interval), the TCM could be improp-
erly addressed or the Trane BMS may not be pro-
grammed properly.



	C:\TRANE #24\0133.tif
	image 1 of 27
	image 2 of 27
	image 3 of 27
	image 4 of 27
	image 5 of 27
	image 6 of 27
	image 7 of 27
	image 8 of 27
	image 9 of 27
	image 10 of 27
	image 11 of 27
	image 12 of 27
	image 13 of 27
	image 14 of 27
	image 15 of 27
	image 16 of 27
	image 17 of 27
	image 18 of 27
	image 19 of 27
	image 20 of 27
	image 21 of 27
	image 22 of 27
	image 23 of 27
	image 24 of 27
	image 25 of 27
	image 26 of 27
	image 27 of 27


