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A SAFETY WARNING

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

4T-VO-SF-1A @ Ingersoll Rand

September 2013
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SAFETY SECTION — OUTDOOR

Important — This document contains a wiring diagram
and service information. This is customer property and
is to remain with this unit. Please return to service
information pack upon completion of work.

A WARNING

HAZARDOUS VOLTAGE!

Failure to follow this Warning could resultin
property damage, severe personal injury, or
death.

Disconnect all electric power, including remote
disconnects before servicing. Follow proper
lockout/tagout procedures to ensure the power
cannot be inadvertently energized.

A WARNING

REFRIGERANT OIL!

Any attempt to repair a central air conditioning
product may result in property damage, severe
personal injury, or death.

These units use R-410A refrigerant which
operates at 50 to 70% higher pressures than R-22.
Use only R-410A approved service equipment.
Refrigerant cylinders are painted a “Rose” color
to indicate the type of refrigerant and may
contain a “dip” tube to allow for charging of
liquid refrigerant into the system. All R-410A
systems with variable speed compressors use a
PVE oil that readily absorbs moisture from the
atmosphere. To limit this “hygroscopic” action,
the system should remain sealed whenever
possible. If a system has been open to the
atmosphere for more than 4 hours, the
compressor oil must be replaced. Never break a
vacuum with air and always change the driers
when opening the system for component
replacement.

A CAUTION
CONTAINS REFRIGERANT!

Failure to follow proper procedures can resultin
personal illness or injury or severe equipment
damage.

System contains oil and refrigerant under high
pressure. Recover refrigerant to relieve pressure

before opening system.

A CAUTION
GROUNDING REQUIRED!

Failure to inspect or use proper service tools may
result in equipment damage or personal injury.
Reconnect all grounding devices. All parts of this
product that are capable of conducting electrical
current are grounded. If grounding wires, screws,
straps, clips, nuts, or washers used to complete a
path to ground are removed for service, they
must be returned to their original position and
properly fastened.

A WARNING
SERVICE VALVES!

Failure to follow this warning will result in abrupt
release of system charge and may resultin
personal injury and/or property damage.
Extreme caution should be exercised when
opening the Liquid Line Service Valve. Turn valve
stem counterclockwise only until the stem
contacts the rolled edge. No torque is required.

HOT SURFACE!

May cause minor to severe burning. Failure to
follow this Caution could result in property
damage or personal injury.

Do not touch top of compressor.

A CAUTION

©2013 Trane

A WARNING
BRAZING REQUIRED!

Failure to inspect lines or use proper service tools
may result in equipment damage or personal
injury.

if using existing refrigerant lines make certain
that all joints are brazed, not soldered.

A WARNING
HIGH LEAKAGE CURRENT!

Failure to follow this Warning could result in
property damage, severe personal injury, or
death.

Earth connection essential before connecting
electrical supply.

4T-VO-SF-1A
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SAFETY SECTION — OUTDOOR
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WAIT TWO (2) MINUTES
after disconnecting power
prior to touching electrical B
components as they may o
hold a dangerous charge of
400VDC, then verify DC
Voltage is less than 42VDC at
inverter test points labeled
+VDC and -VDC before
servicing board.
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and
-VDC

Approved Combinations for Variable Speed Units

e TZONE 950 Confort Control — Sofware Version 3.0 or Higher
TAMBS8C or later models

XC80 Furnace

XC95m Furnace

Approved System Accessories

% Scan to see an
g overview video

Note: See AHRI directory for approved indoor and outdoor
model combinations. Only Trane coils and air handlers are
approved for use with variable speed outdoor units.

Table 1. Operating Range

Cooling 55°Fto 120°F

Heating -10°Fto 66° F

4T-VO-SF-1A 3
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PRODUCT SPECIFICATIONS

Heat Pump Models

OUTDOOR UNIT () (b) 4TWV0024A1000A 4TWVO0036A1000A 4TWVO0048A1000A 4TWV0060A1000A
POWER CONNS. — V/PH/HZ () 208/230/1/60 208/230/1/60 208/230/1/60 208/230/1/60
MIN. BRCH. CIR. AMPACITY 17.0 26.0 29.0 37.0
BR. CIR. PROT. RTG. — MAX. (AMPS) 25 40 45 50
COMPRESSOR SCROLL SCROLL SCROLL SCROLL
NO. USED — NO. SPEEDS 1-VARIABLE 1-VARIABLE 1-VARIABLE 1-VARIABLE
R.L. AMPS (&) — L.R. AMPS 11.5—10.2 18.4 —10.2 21.1—12.0 27.5—12.0
FACTORY INSTALLED
START COMPONENTS (e) NA NA NA NA
INSULATION/SOUND BLANKET YES YES YES YES
COMPRESSOR HEAT YES YES YES YES
OUTDOOR FAN
DIA. (IN.) — NO. USED 23—1 27.5—1 27.5—1 27.5—1
TYPE DRIVE — NO. SPEEDS DIRECT — VARIABLE DIRECT — VARIABLE DIRECT — VARIABLE DIRECT — VARIABLE
CFM @ 0.0 IN. W.G. () 2680 3670 4517 4757
NO. MOTORS — HP 1—1/3 1—1/3 1—1/3 1—1/3
MOTOR SPEED R.P.M. 200 — 1200 200 — 1200 200 — 1200 200 — 1200
VOLTS/PH/HZ 208/230/1/60 208/230/1/60 208/230/1/60 208/230/1/60
F.L. AMPS 2.8 2.8 2.8 2.8
OUTDOOR COIL — TYPE SPINE FIN™ SPINE FIN™ SPINE FIN™ SPINE FIN™
ROWS — F.P.I. 1—24 1—24 1—24 1—24
FACE AREA (SQ. FT.) 19.77 27.87 27.87 30.80
TUBE SIZE (IN.) 3/8 3/8 3/8 3/8
REFRIGERANT R410-A R410-A R410-A R410-A
LBS. — R-410A (O.D. UNIT) @ 71b—60z 9lb—8oz 10lb— 120z 11lb— 140z
FACTORY SUPPLIED YES YES YES YES
LINE SIZE — IN. 0.D. GAS 5/8 (h) 3/4 () 7/8 1-1/8 M
LINE SIZE — IN. 0.D. LIQ. (W 3/8 3/8 3/8 3/8
CHARGING SPECIFICATIONS
SUBCOOLING 10° 9° 10° 10°
DIMENSIONS HXWXD HXWXD HXWXD HXWXD
CRATED (IN.) 51.6 X30.1X33 53.4X35.1X38.7 53.4X35.1X38.7 57.4X35.1X38.7
WEIGHT
SHIPPING (LBS.) 227 269 281 291
NET (LBS.) 206 243 255 265

(a

(b) Rated in accordance with AHRI standard 270.
(©) Calculated in accordance with Natl. Elec. Codes. Use only HACR circuit breakers or fuses.

(d

(A Standard Air — Dry Coil — Outdoor
(9

This value approximate. For more precise value see unit nameplate.

() Max. linear length 150 ft.; Max. lift — Suction 50 ft.; Max. lift — Liquid 50 ft.
( Max length of refrigerant lines from outdoor to indoor unit MUST NOT exceed 80 feet. The max vertical change MUST NOT exceed 10 feet. See footnote (h)

if 7/8" suction line is used.

Certified in accordance with the Air-Source Unitary Air-conditioner Equipment certification program, which is based on AHRI standard 210/240.

This value shown for compressor RLA on the unit nameplate and on this specification sheet is used to compute minimum branch circuit ampacity and max.
fuse size. The value shown is the branch circuit selection current.
() NA means no start components. Yes means quick start kit components. PTC means positive temperature coefficient starter.

4T-VO-SF-1A




% TRANE

PRODUCT SPECIFICATIONS

Air Conditioner Models
OUTDOOR UNIT () (b) 4TTV0024A1000A 4TTV0036A1000A 4TTV0048A1000A 4TTV0060A1000A
POWER CONNS. — V/PH/HZ (©) 208/230/1/60 208/230/1/60 208/230/1/60 208/230/1/60
MIN. BRCH. CIR. AMPACITY 17.0 18.0 23.0 27.0
BR. CIR. PROT. RTG. — MAX. (AMPS) 25 25 35 40
COMPRESSOR SCROLL SCROLL SCROLL SCROLL
NO. USED — NO. SPEEDS 1-VARIABLE 1-VARIABLE 1-VARIABLE 1-VARIABLE
R.L. AMPS (&) — L.R. AMPS 11.5—10.2 12.4—10.2 16.0 — 12.0 19.3—12.0
FACTORY INSTALLED
START COMPONENTS (e) NA NA NA NA
INSULATION/SOUND BLANKET YES YES YES YES
COMPRESSOR HEAT YES YES YES YES
OUTDOOR FAN
DIA. (IN.) — NO. USED 23—1 23—1 27.5—1 27.5—1
TYPE DRIVE — NO. SPEEDS DIRECT — VARIABLE DIRECT — VARIABLE DIRECT — VARIABLE DIRECT — VARIABLE
CFM @ 0.0 IN. W.G. () 2680 2850 4560 4787
NO. MOTORS — HP 1—1/3 1—1/3 1—1/3 1—1/3
MOTOR SPEED R.P.M. 200 — 1200 200 — 1200 200 — 1200 200 — 1200
VOLTS/PH/HZ 208/230/1/60 208/230/1/60 208/230/1/60 208/230/1/60
F.L. AMPS 2.8 2.8 2.8 2.8
OUTDOOR COIL — TYPE SPINE FIN™ SPINE FIN™ SPINE FIN™ SPINE FIN™
ROWS — F.P.I. 1—24 1—24 1—24 1—24
FACE AREA (SQ. FT.) 19.77 23.75 27.87 30.80
TUBE SIZE (IN.) 3/8 3/8 3/8 3/8
REFRIGERANT R410-A R410-A R410-A R410-A
LBS. — R-410A (O.D. UNIT) @ 71b—6o0z 71b— 140z 11lb—1oz 11lb— 140z
FACTORY SUPPLIED YES YES YES YES
LINE SIZE — IN. O.D. GAS 5/8 (h) 3/4 () 7/8 1-1/8 M
LINE SIZE — IN. 0.D. LIQ. (W 3/8 3/8 3/8 3/8
CHARGING SPECIFICATIONS
SUBCOOLING 10° 10° 10° 10°
DIMENSIONS HXWXD HXWXD HXWXD HXWXD
CRATED (IN.) 51.6 X30.1X33 51.6 X30.1X33 53.4X35.1X38.7 57.4X35.1X38.7
WEIGHT
SHIPPING (LBS.) 228 239 285 299
NET (LBS.) 207 218 259 273

(@) Certified in accordance with the Air-Source Unitary Air-conditioner Equipment certification program, which is based on AHRI standard 210/240.
(b) Rated in accordance with AHRI standard 270.
(©) Calculated in accordance with Natl. Elec. Codes. Use only HACR circuit breakers or fuses.

(d

(A Standard Air — Dry Coil — Outdoor

(9) This value approximate. For more precise value see unit nameplate.

() Max. linear length 150 ft.; Max. lift — Suction 50 ft.; Max. lift — Liquid 50 ft. .
() Max length of refrigerant lines from outdoor to indoor unit MUST NOT exceed 80 feet. The max vertical change MUST NOT exceed 25 feet. See footnote (h)

if 7/8" suction line is used.

4T-VO-SF-1A

This value shown for compressor RLA on the unit nameplate and on this specification sheet is used to compute minimum branch circuit ampacity and max.
fuse size. The value shown is the branch circuit selection current.
() NA means no start components. Yes means quick start kit components. PTC means positive temperature coefficient starter.
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Subcooling Charging in Cooling between 55° F and 120°

OD Ambient

Trane has always recommended installing Trane
approved matched indoor and outdoor systems.

All Trane split systems are AHRI rated with only TXV or
EEV indoor systems.

The benefits of installing approved indoor and outdoor
split systems are maximum efficiency, optimum
performance and the best overall reliability.

The following charging methods are therefore
prescribed for matched systems with indoor TXVs or
EEVs.

1. Subcooling (in the cooling mode) is the only
recommended method of charging between 55°
and 120° ambient temperatures.

2. When charging for ambient temperatures above
120°, charge to 10° subcooling. It is important to
return when outdoor ambient temperature is
between 55° and 120° to verify system charge
per these instructions.

3. For best results — the indoor temperature
should be kept between 70° to 80°. Add system
heat if needed.

4. Locate the designated subcooling target from
the unit nameplate.

5. At startup, or whenever charge is removed or
added, the system must be operated for a
minimum of (20) minutes to stabilize before
accurate measurements can be made.

6. Run the system using the “Charging Mode-
Cooling” mode found in the 950 comfort

control. This is the only approved method for
setting the system charge level.

To Access “Charging Mode-Cooling” from 950
Control, go to:

» Menu

» Service

» Technician Access (hold for 5 seconds)

» Proceed

» Test Mode

» Variable Speed

» Charging Mode-Cooling and follow the on-
screen prompts.

Measure Liquid Line Temperature and
Refrigerant Pressure at service valves.
Determine total refrigerant line length, and
height (lift) if indoor section is above the
condenser. Follow the Subcool Charging
Corrections Table to calculate additional
subcooling target value.

Locate your liquid line temperature in the left
column of the table, and the intersecting liquid
line gage pressure under the subcool selection
column. Add refrigerant to raise the pressure to
match the table, or remove refrigerant to lower
the pressure. Always wait (20) minutes for the
system conditions to stabilize before adjusting
charge again.

. When system is correctly charged, you can refer

to System Pressure Curves to verify typical
performance.

4T-VO-SF-1A
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Subcool Charging Correction Charts

Figure 1. Subcool Charging Corrections — 2.0 Ton Figure 3. Subcool Charging Corrections — 4.0 Ton
2.0TON SUBCOOL CHARGING CHART CORRECTIONSTABLE (FOR LINE LENGTH AND RISE) 4.0TON SUBCOOL CHARGING CHART CORRECTIONSTABLE (FOR LINE LENGTH AND RISE)
50 Add 1° | Add 2° 50
go Add 1° go
E 30 E 30
22 Use Design Subcooling 22 Use Design Subcooling
% 15 % 15
10 10
o B
20 30 40 50 60 70 80 90 100 110 120 130 140 150 20 30 40 50 60 70 80 90 100 110 120 130 140 150
TOTAL REFRIGERANT LINELENGTH (FEET) TOTAL REFRGERANT LINELENGTH (FEET)

Figure 2. Subcool Charging Corrections — 3.0 Ton Figure 4. Subcool Charging Corrections — 5.0 Ton
3.0TON SUBCOOL CHARGING CHART CORRECTIONS TABLE (FOR LINE LENGTH AND RISE) 5.0 TON SUBCOOL CHARGING CHART CORRECTIONSTABLE (FOR LINE LENGTH AND RISE)
50 Add 1° Add 2° = 50 1° Add 4°

™ Add 1° # 4 Add 1° Add
= s
% 30 = 30 Use Design Subcooling 2
% 25 Use Design Subcooling % 25 Add 1°
% 15 % 15 | AC: 1-1/8" Vapor Line Limit
10 < 10 Add 1°
B o & o | HP:1-18" Vapor Line Limit [
20 30 40 50 60 70 80 90 100 110 120 130 140 150 20 30 40 50 60 70 80 90 100 110 120 130 140 150
TOTAL REFRGERANT LINELENGTH (FEET) TOTAL REFRIGERANT LINE LENGTH (FEET)

NOTE: 150 ft. length is approved ONLY with 7/8” vapor lines.

Refrigerant Charging Chart

R-410A REFRIGERANT CHARGING CHART
DESIGN SUBCOOLING (°F)

LIQUID

TEMP 8 9 10 11 12 13 14
(°F)

LIQUID GAGE PRESSURE (PSI)
55 179 182 185 188 191 195 198
60 195 198 201 204 208 211 215
65 211 215 218 222 225 229 232
70 229 232 236 240 243 247 251
75 247 251 255 259 263 267 271
80 267 271 275 279 283 287 291
85 287 291 296 300 304 309 313
90 309 313 318 322 327 331 336
95 331 336 341 346 351 355 360
100 355 360 365 370 376 381 386
105 381 386 391 396 402 407 413
110 407 413 418 424 429 435 441
115 435 441 446 452 458 464 470
120 464 470 476 482 488 495 501
125 495 501 507 514 520 527 533
Refer to Service Facts or Installer’s Guide for charging method

4T-VO-SF-1A
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Charging: Weigh-In Method

Weigh-In Method can be used for the initial installation, or anytime a system charge is being replaced. Weigh-In Method can also be used when
power is not available to the equipment site or operating conditions (indoor/outdoor temperatures) are not in range to verify with the
subcooling charging method.

Table 2. Heat Pumps

A B (o D
Charge
multiplier for
Model 21‘::;: a(.j::ﬁir intet:':o%neect?ng

Indoor Coil refrigerant

tube length
024 7 Ib. 6 oz. 6 oz. 0.6 oz/ft
036 9lb. 8 0z. 12 oz. 0.6 oz/ft
048 10 Ib. 12 oz. 15 oz. 0.6 oz/ft
060 11 1b. 14 oz. 11b., 2 oz. 0.6 oz/ft

Table 3. Air Conditioners
A B (o D

Charge

multiplier for

Model '::ahc::;: agzz:gfﬁr _interc':)_nnect-

Indoor Coil | ing refrigerant

tube length

024 7 Ib. 6 oz. 6 oz. 0.6 oz/ft
036 7 Ib. 14 oz. 7 oz. 0.6 oz/ft
048 11 Ib. 1 o0z. 11b., 0o0z. 0.6 oz/ft
060 11 1b. 14 oz. 11b., 2 oz. 0.6 oz/ft

Table 4. New Installations — Calculating Charge using the Weigh-In method

1. Measure in feet the distance between the outdoor unit and the indoor
unit and record on Line 1. Include the entire length of the line from the
service valve to the IDU.

2. Enter the charge multiplier from Column D.

3. Multiply the total length of refrigerant tubing (Line 1) times the value on
Step 2. Record the result on Line 3 of the Worksheet.

4. Locate the outdoor equipment size in Column A. Record the value shown
in Column C of Table 16 for Heat Pumps or Table 17 for Air Conditioners.

5. Add the values from Step 3 and Step 4 and record the resulting value.
This is the amount of refrigerant to weigh-in prior to opening the service
valves.

New Installation Weigh-In Method Worksheet

1. Line Length (ft)

2. Value from Column D

3. Step 1 x Step 2

4. Charge Adder (column C)

5. Refrigerant (Steps 3+4)

Table 5. Sealed-System Repairs — Calculating Charge using the Weigh-In method.

1. Measure in feet the distance between the outdoor unit and the indoor
unit and record on Line 1. Include the entire length of the line from the
service valve to the IDU.

2. Enter the charge multiplier from Column D.

3. Multiply the total length of refrigerant tubing (Line 1) times the value on
Line 2. Record the result on Line 3 of the Worksheet.

4. Locate the outdoor equipment size in Column A. Record the value shown
in Column C of Table 16 for Heat Pumps or Table 17 for Air Conditioners.

5. Record the value in Column B to Line 5 of the Worksheet.

6. Add the values from Step 3, Step 4, and Step 5 and record the resulting
value on Line 6. This is the amount of refrigerant to weigh-in.

New Installation Weigh-In Method Worksheet

1. Line Length (ft)

2. Value from Column D

3. Step 1 x Step 2

4. Charge Adder (column C)
5. Factory Charge (column B)

6. Refrigerant (Steps 3+4+5)

Note: The only mode approved for setting or validating system charge is using Charging Mode-Cooling. Charging Mode-Cooling is a
variable speed test mode found in the 950 comfort control Technician Menu. Outdoor Temperature must be between 55°F and 120°F

with Indoor Temperature kept between 70°F and 80 °F.

4T-VO-SF-1A
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Wiring — D157619P04
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Integrated Variable Speed Control (IVSC) Inputs/

Outputs

Also Referred to as “The Drive”

Jb

External Outdoor

Temperature Sensor

(Optional Accessory
BAYSENO1ATEMPA)

Condensor Fan Speed Signal
Pulse Width Modulation (PWM)

J8

Latching Switchover
Valve (LSOV)

J10

Electronic Expansion
Valve (EEV)
12VDC Pulse

J2

Communicating
Display Assembly
(CDA)

Mod-Bus Connection

Yt

12VDC Pulse
— o w E’ﬁ
AN High Voltage oS . . -m |
t
F%n l?/lnot?)r;sor 'ﬁ' PWM EXT.ODT
— LSOV |:|
(not used) & IE 0B El T ﬂ ™ ﬂ COMM
STATUS
/ PERSONALITY MODULE LOAD SHED
T T2 | |
. [BEnoREDEA|:,
18| DL AEEIEEE fwo
HPCO  cpaRGE oo oo
SOLENOID

(N/A Phase I)

ALUMINUM COVERPLATE

T5/T6

High Pressure Cut Out
(HPCO)

3/16” Stake-On

Open @ 650 psi

Close @ 500 psi

12vDC

0VDC = Closed

12VDC = Open

(pin to pin)

J1

SeeTable 2

DATA DR B
J6

MONITOR
TOOL

Field Connection Input
D - Data

R - 24VAC Hot*

B - 24VAC Common

*Only required for load shed

4T-VO-SF-1A
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Integrated Variable Speed Control Board
LED Indicators

The Status (Green) and

= 5 5 s [@ Ol < S
FAN Volige Bo E| [T [ A COMM (Amber) LEDs are
. Condensor pgg s PWM ) EEV C[(])MM located in the upper right
foot e sleaag| ™ | i region of the Control
K PERSONALITY MODULE | . STATU Board.
T = Fault messages are
I 1 i (eniaioiniolojoio) gy displayed on the CDA
s|FEEAREGEELE o
HPCO  cHARGE
SOLENOID
(N/A Phase 1) DATA DRB
I
MONITOR %
TOOL
ALUMINUM COVER PLATE
LED’S
BEEEAEES
SLOW 1 TIME PER STANDBY/ LED RATE DESCRIPTION INDICATION
SECOND DLF scow | 1TIMEPER DEVICE COUNT
MEDIUM 2 TIMES PER CALL FOR COMM DEVICE
SECOND CAPACITY (AMBER) et | STIMEPER LOSS OF
STATUS FAST 5 TIMES PER POWER UP SECOND COMMUNICATION
(GREEN) SECOND DELAY
SOLID ON TEST MODE
1 FLASH
INTERMITTENT | EVERY 4 EOAEEOUT
SECONDS

Sump Heat Control

Sump Heat Control Guidelines

Sump Heat ON

At power up; when outdoor temperature is below 85° F

When outdoor temperature is below 80° Fand compressor dome temperature is less than the outdoor ambient temperature

Sump Heat
OFF

When the outdoor temperature goes above 85° F (Sump Heat remains OFF until outdoor temperature drops below 80° F)

Anytime the compressor is running

For 50 minutes after each compressor run cycle.

Note: Variable Speed systems are designed so that the compressor and sump heat will not run at the same time. Compressor windings
are used for sump heat. When sump heat is active, line-side current will be approximately 1.5 amps. The CDA MONITOR MENU has
a field for DRIVE >> DRIVE AMPS which can also be used to verify operation of sump heat.

4T-VO-SF-1A
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Sequence of Operation

Control Operational Overview

Operation of the communicating, variable speed
outdoor unit is managed and monitored by a micro
processor based Integrated Variable Speed Control
(IVSC) located in the control box of the outdoor unit.
This component is also referred to as “The Drive”. Heat
and Cool demand messages are transmitted from the
comfort control over the data line from the comfort
control to the indoor and outdoor sections of the
system. System mode and capacity requests are
received by the outdoor IVSC and responded to by
providing control outputs to the switch-over valve
(SOV) solenoid coil, electronic expansion valve (EEV)
stepper motor, condenser fan motor and compressor.
Operating conditions and system commands such as
compressor percent demand, indoor airflow, EEV
starting position, defrost (For auxiliary heat), outdoor
temperature and alerts are transmitted from the
outdoor control over the data line to the rest of the
communicating system. Additional data that is
communicated to the rest of the system includes the
type of equipment installed (variable speed, unit size in
nominal tonnage, heat pump or air conditioner) which
is used during the Auto Discover function to set indoor
airflow and configure the comfort control for the
equipment installed

The IVSC has two Light Emitting Diodes (LED) used for
indicating operating status and verifying
communications. The STATUS LED flash rate indicates
if the system is in standby (or idle), receiving capacity
demand from the comfort control, in a test mode orin a
lockout condition. The COMM LED indicates successful
communications by flashing a device count which can
be used to verify how many communicating devices
are connected to the data line.

A Communicating Display Assembly (CDA) is
connected to the IVSC and is used to monitor,
configure, test and provide feedback about the system.

Cooling Mode (A/C and Heat Pump)

When a request for cooling capacity is sent from the
communicating comfort control to the outdoor unit, the
IVSC will respond by flashing the STATUS LED two
times per second and the CDA will display COOLING in
the SYSTEM STATUS home screen. The IVSC will
calculate the required running speed for the
compressor and outdoor fan based on the current load
value and stage demand sent from the comfort control.
Load values under 100 will generate stage one demand
and the IVSC will generate power to produce the
minimum compressor RPM. Additionally, a CFM
demand message is sent from the outdoor IVSC to the
indoor unit for matching indoor airflow.

Regardless of the load value or stage demand, the
outdoor system will start and ramp to a target startup

speed and hold steady for a minimum dwell period to
ensure proper oil return. This dwell period will typically
last for 1 minute but for initial start ups, after power is
first applied, the dwell period is 15 minutes. The startup
operation will progress to normal operation once this
dwell period is completed. With stage one demand and
minimum compressor RPM, the system will duty cycle
as needed to provide the required capacity requested
from the comfort control. The default duty cycle setting
for stage one demand is 3 Cycles per Hour (CPH). See
the Advanced Settings in the 950 Installation Guide for
more information on CPH.

With any start up, a Pulse Width Modulation (PWM)
signal is sent from the J9 plug of the IVSC to the
outdoor fan motor to run at the required matching
speed.

Should system load value rise above 100, stage two
demand is sent from the communicating comfort
control to the outdoor control and the IVSC will
respond by entering the modulating region of
compressor and outdoor fan operation. As load value
increases or decreases in the modulating region, so
will the compressor, outdoor fan and indoor blower
speeds to continuously deliver the capacity requested
by the comfort control and meet the demand of the
structural load. All indoor CFM demand messages will
be sent from the IVSC to the indoor unit so that the
blower motor will run with matching modulating
speeds. The System Report Screen (Located in the
950's Technician Access menu) or the Monitor Menu
(Located in the outdoor CDA Technicians Control menu)
can be used to view the compressor demand, in
percentage, while in the modulating range.

As system load value drops below 100, stage two
demand is satisfied and the communicating comfort
control returns system operation to stage one demand
and the system will begin to duty cycle as needed to
provide the requested capacity.

Heat Pump Cooling Mode of Operation

In addition to stage and demand operating sequences
outlined in the Cooling Mode description, when a heat
pump system receives a demand message for cooling,
the Switch Over Valve (SOV) solenoid will be pulsed to
position the valve for cooling. Latching Switch Over
Valve (LSOV) technology is standard with variable
speed outdoor heat pumps. By utilizing components
designed to hold the pilot pin of the SOV in place, the
valve will maintain the cooling or heating position even
when power is removed. Maintaining valve position, or
Latching, is accomplished with the help of a magnet
mounted in the solenoid coil or a spring manufactured
internal to the SOV. To initiate the SOV position, a12
Volt DC pulse is sent from the J8 plug located on the
IVSC to the solenoid coil at the start of each call for
capacity. Polarity of the DC pulse is critical to the
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Sequence of Operation

direction the valve's pilot pin will be set. Always follow
the red and blue color coding to ensure proper polarity.

Heat pumps are also equipped with an Electronic
Expansion Valve (EEV) which will be set to the “Check
Valve Position” and drive wide open. The EEV does not
provide refrigeration control in the cooling mode of
operation.

Heat Pump Heating Mode of Operation

When a request for heating capacity is sent from the
communicating comfort control to the outdoor unit, the
IVSC will respond by flashing the STATUS LED two
times per second and the CDA will display HEATING in
the SYSTEM STATUS home screen.

In the heating mode of operation the LSOV solenoid
will be pulsed to position the valve for heating at the
start of each call for capacity.

During heating mode, the EEV will be in the controlling
state. Refrigerant flow is managed by incrementally
opening or closing the valve to control compressor
superheat under a wide range of conditions. Superheat
is calculated with feedback to the IVSC from a suction
line temperature sensor and a suction line pressure
transducer. The IVSC will target 10 degrees (+/-2) of
superheat and drive a valve position by periodically
pulsing the stepper motor and then monitoring
compressor superheat results. Control signals to the
EEV stepper motor are 12 volt DC pulses from J10 on
the IVSC. The EEV step position and compressor
superheat can be monitored through the CDA monitor
menu during runtime operation. The IVSC will close the
EEV with every OFF cycle and drive the valve to wide
open during defrost or cooling mode of operation.

Note: When a heat pump system is first powered
up, the EEV produces an audible sound (soft
ratcheting sound) as the valve drives to the
closed position.

Defrost Mode from Cycling-Stage

When the system is operating in cycling-stage and the
control initiates a Defrost, the indoor control
simultaneously:

¢ De-energizes the PWM signal to the outdoor fan
motor,

e Drives the OD EEV to full open and,

e Commands the SOV to change to the cooling mode.

There is a brief switchover time-delay (to allow
refrigerant pressures to stabilize) before the
compressor is commanded to run at Maximum Speed
Cooling to perform Defrost.

The outdoor control also sends a demand message to
the indoor unit to run the blower at Maximum Speed
Cooling and energize auxiliary heat (if equipped).
Auxiliary heat blower speed may be higher than
Maximum Speed Cooling and will take precedence
during defrost.

4T-VO-SF-1A

The Defrost Mode will be terminated after the OD coil
temperature reaches 47°F or the maximum time
override of 15 minutes has lapsed. At Defrost
termination, the compressor will be commanded to go
to the Defrost Switchover Speed. After the lower speed
is achieved, the SOV position will be changed back to
the heating mode of operation and the OD fan will be
turned back on. Following the refrigerant stabilizing
delay, the compressor will be allowed to run at any
speed commanded by thermostat demand.

The outdoor control will send the necessary pulse
signals to the stepper motor coil returning the EEV to a
controlling position that matches capacity demand and
begin monitoring superheat.

Defrost Mode from Modulating-Stage

When the system is operating in modulating-stage and
the control initiates a Defrost, the outdoor control
commands the compressor to go to the Defrost
Switchover Speed.

After the lower speed is achieved, the SOV will be
switched into the cooling mode and the control will
simultaneously de-energize the PWM signal to the
outdoor fan motor and drive the OD EEV to full open.

There is a brief switchover time-delay (to allow
refrigerant pressures to stabilize) before the
compressor is commanded to run at Maximum Speed
Cooling to perform Defrost.

The outdoor control also sends a demand message to
the indoor unit to run the blower at Maximum Speed
Cooling and energize auxiliary heat (if equipped).
Auxiliary heat blower speed may be higher than
Maximum Speed Cooling and will take precedence
during defrost.

The CDA will show DEFROST in the Home Screen.

The Defrost Mode will be terminated after the OD coil
temperature reaches 47°F or the maximum time
override of 15 minutes has lapsed. At Defrost
termination, the compressor will be commanded to go
to the Defrost Switchover Speed. After the lower speed
is achieved, the SOV position will be changed back to
the heating mode of operation and the OD fan will be
turned back on. Following the refrigerant stabilizing
delay, the compressor will be allowed to run at any
speed commanded by thermostat demand.

The outdoor control will also send the necessary pulse
signals to the stepper motor coil returning the EEV to a
controlling position that matches capacity demand and
begin monitoring superheat.

The system will stay in the Defrost, Maximum Speed
Cooling even if the comfort control demand changes
from modulating-stage to cycling-stage. However, the
system will shut down if the comfort control demand
message for cycling-stage capacity ends. The system
will continue the current defrost cycle the next time the
comfort control sends a demand message for
compressor heat.

13
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Defrost Control (Heat Pump only)

Demand Defrost

The demand defrost control measures heat pump
outdoor ambient temperature with a sensor located
outside the outdoor coil. A second sensor located on
the outdoor coil is used to measure the coil
temperature. The difference between the ambient and
the colder coil temperature is the difference or delta-T
measurement. This delta-T measurement is
representative of the operating state and relative
capacity of the heat pump system. By measuring the
change in delta-T, we can determine the need for
defrost. The coil sensor also serves to sense outdoor
coil temperature for termination of the defrost cycle.

Fault Identification

A fault condition is indicated by the CDA connected to
the control board inside the heat pump control box.

Defrost Enabled

Demand Defrost is enabled with the following inputs to
the Integrated Variable Speed Control (IVSC):

e Qutdoor ambient temperature sensor (ODS-B)
reporting an outdoor temperature at or below 52° E

e Coil temperature sensor (CBS) reporting a coil
temperature at or below 35° F

e Heat/Cool Demand (HCD) from the communicating
comfort control for at least two minutes or more.

Defrost Initiation

The calculated temperature difference between the
outdoor temperature sensor and the coil temperature
sensor is called Delta T. Defrost can occur once the
current Delta Texceeds the Delta T initiate value. The
Defrost initiate value is calculated using a clean-coil
Delta T x 2.0, plus a temperature bin correction factor.

Initiation Delta T will automatically adjust based on the
outdoor temperature. This adaptive logic assures a
complete defrost for a range of outdoor temperatures.

Outdoor Temperature Termination Temperature
Above 22F 47F
10F — 22F OD + 25F
6F — 10F 35F
Below 6F 12 min or 35F every 3 hrs

CDA Navigation to Forced Defrost
Figure 5. CDA Mini Menu

A
Y
CONFIG | CONTROL MENU MONITOR
MENU 1 o ) > MENU
FRC DFT _ _ ] TESTIN PROGRESS
PRESS ENTER 4 CTS <value>
1
TEST COMPLETE

NOTES: Forced Defrost

1. System must be running with demand from the
thermostat.

2. FRC DFT TEST can be initiated in heat mode
only.
3. Press ENTER to begin forced defrost.

Execute Forced Defrost following Forced Defrost
(Defrost terminates on Coil Temperature or
maximum time override of 15 minutes).

5. When test begins, TEST IN PROGRESS displays
on line 1 and Coil Temperature value on line 2.

Note: Home Screen, under System Status will
display DEFROST.

6. When test is complete, TEST COMPLETE
displays for 10 seconds.

7. Ifthere is a defrost fault condition, test
terminates and sends alert to the alert menu.

8. For more information, refer to the Alert Code
Tables in Service Facts and Technical Service
Manual (Pub. No. 34-4301-01) documents.

Note: Screens will update as the test proceeds.
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SENSORS

Compressor Dome Temperature THERMISTOR [0 +o pe
TEMPF | TEMPC RESISTANCE (PIN TO PIN)
This table shows the corresponding voltage, resistance (OHMS)
and temperature readings for the Dome Temperature 220 104.44 597 0.50
Sensor when measured across pins 1 and 10. The 225 107.22 552 0.47
power source for the Dome Temperature Sensor is 230 110.00 511 0.44
3.2VDC. 235 112.78 473 0.41
e 240 115.56 438 0.38
VOLTS DC 245 118.33 407 0.36
ML | e RE(sgff;s’;CE (PIN TO PIN) 250 121.11 378 0.33
255 123.89 351 0.31
-15 -26.11 139453 3.13 >0 e =5 535
-10 -23.33 118062 3.11 T 55 44 S04 057
> 220.56 100258 3.10 270 132.22 284 0.26
v L7 iEaog Sl 275 135.00 265 0.24
> -15.00 72944 3.06 280 137.78 247 0.23
10 -12.22 62487 3.04 285 12056 31 051
15 9.44 53676 3.02 290 143.33 216 0.20
L g R 22 295 146.11 203 0.19
25 -3.89 39925 2.96 300 148.89 190 0.18
210 o AT 2k 305 151.67 178 0.17
35 1.67 30003 2.89 310 154.44 167 0.16
e gt Eotin = 315 157.22 157 0.15
45 7.22 22767 2.80 320 160.00 148 0.14
50 10.00 19903 2.75 o5 6378 35 RE
£ 12.78 17438 2.70 330 165.56 131 0.12
60 15.56 15312 2.64
:g ;i}ﬁ ﬁg;g ;g? Figure 6. Dome Temperature Sensor
75 23.89 10501 2.45 Pin 1 & 10 (Red)
80 26.67 9298 2.37 Integrated Variable Speed Control Board
85 29.44 8249 2.30 J1

90 32.22 7333 2.22 —

T AT o5t 56 CEEE

IO TR w53 55
= = L= = = = = = =

115 46.11 4182 1.80
120 48.89 3758 1.72
125 51.67 3382 1.63 A working Compressor Dome Temperature Sensor is
130 54.44 3048 1.55 required for:
135 57.22 2752 1.47 e Protection (High/Low Temperature)
140 60.00 2488 1.39 .
e Preheating (Sump Heat)
145 62.78 2253 1.31
150 65.56 2043 122 e Qutdoor EEV Control
155 68.33 1856 1.17 ¢ Diagnostics; Reverse rotation, Flooding, Charge
160 71.11 1688 1.10 Level
165 73.89 1537 1.03 The Dome Temperature Sensor control contains an
o0 JEEl L2 0.2k NTC thermistor input for sensing the Compressor
175 79.44 1280 0.91 Dome Temperature. The thermistor has a nominal
180 82.22 1170 0.85 . ~ ° e
resistance of = 10k ohms at 75°F The minimum range
185 85.00 1071 0.80 . . . °
required for the Dome Temperature input is —31°F to
190 87.78 o982 0.74 302°F when measured across pins 1 and 10
195 90.56 901 0.70 ’ P ’
200 93.33 828 0.65 Note: Secure Installation of Dome Sensor is
205 96.11 762 0.61 required for reliable compressor & system
210 98.89 702 0.57 operation.
215 101.67 647 0.53
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SENSORS

Ambient Temperature Sensor
(ODS)

These tables show the corresponding voltage,
resistance and temperature readings for the Ambient,
Temperature Sensor when measured across pins 5 &
14.

The power source for the Ambient, Coil and Suction
Temperature sensors is 3.2VDC

THERMISTOR
TEMPF | TEMPC | RESISTANCE VOLTS DC
(OHMS)

-15 -26.11 135976 2.43
-10 -23.33 115112 2.33
-5 -20.56 97745 2.22
0 -17.78 83247 2.11

-15.00 71108 1.99
10 -12.22 60916 1.87
15 -9.44 52334 1.75
20 -6.67 45088 1.63
25 -3.89 38952 1.52
30 -1.11 33742 1.40
35 1.67 29307 1.29
40 4.44 25520 1.19
45 7.22 22280 1.09
50 10.00 19499 1.00
55 12.78 17108 0.91
60 15.56 15045 0.83
65 18.33 13262 0.75
70 21.11 11717 0.68
75 23.89 10375 0.62
80 26.67 9207 0.56
85 29.44 8188 0.51
90 32.22 7297 0.46
95 35.00 6516 0.42
100 37.78 5830 0.38
105 40.56 5227 0.35
110 43.33 4695 0.31
115 46.11 4224 0.29
120 48.89 3808 0.26
125 51.67 3439 0.24
130 54.44 3111 0.21
135 57.22 2820 0.20
140 60.00 2559 0.18

Figure 7. Ambient Temperature Sensor
Pins 5 & 14 (Black)

Integrated Variable Speed Control Board
J1

I
UNDCREREL
PHEREEEDD

| == N = N == B == B == B = |

The Ambient Temperature Sensor control has an NTC
thermistor input for sensing the outdoor air
temperature and has a nominal resistance of = 10k
ohms at 75°F The Ambient Temperature is measured
across pins 5 and 14. The minimum range required for
the Ambient Temperature Sensor is —40°F to 140°F

A working Ambient Temperature Sensor is required for
the following:

Low Pressure Monitoring

Defrost (Heat Pump)

Comfort Control Display (Outdoor Air Temperature)
Aux Heat Control During Defrost (Heat Pump)
Aux Heat Lockout

Compressor Lockout (Heat Pump)

Oil Management

Humidifier Dew-Point Control

OD EEV Startup Position

ID EEV Startup Position

Pre Heating (Sump Heat)

Normal Operation of the ID and OD Fan
Diagnostics

4T-VO-SF-1A
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SENSORS

Coil and Suction Temperature

Sensor
THERMISTOR
TEMP F TEMPC | RESISTANCE VOLTS DC
(OHMS)

-15 -26.11 135976 2.71
-10 -23.33 115112 2.64
-5 -20.56 97745 2.56

-17.78 83247 2.48

-15.00 71108 2.38
10 -12.22 60916 2.29
15 -9.44 52334 2.19
20 -6.67 45088 2.08
25 -3.89 38952 1.97
30 -1.11 33742 1.86
35 1.67 29307 1.75
40 4.44 25520 1.64
45 7.22 22280 1.53
50 10.00 19499 1.42
55 12.78 17108 1.32
60 15.56 15045 1.22
65 18.33 13262 1.13
70 21.11 11717 1.04
75 23.89 10375 0.96
80 26.67 9207 0.88
85 29.44 8188 0.81
90 32.22 7297 0.74
95 35.00 6516 0.68
100 37.78 5830 0.62
105 40.56 5227 0.57
110 43.33 4695 0.52
115 46.11 4224 0.47
120 48.89 3808 0.43
125 51.67 3439 0.40
130 54.44 3111 0.36
135 57.22 2820 0.33
140 60.00 2559 0.30

Figure 8. Coil Temperature Sensor
Pins 2 & 11 (Yellow)

Integrated Variable Speed Control Board

J1

I
Q]I BB 2]

4T-VO-SF-1A

(28] [27] [z6] (25 [24] [3] @] [12] 2]
| == DR == BN == BN == RN == B == R == B == -

The Coil Temperature Sensor control has an NTC
thermistor input for sensing the coil temperature. This
reading is used by the defrost algorithm on heat pump
units. The thermistor has a nominal resistance of 10k
ohms at 75°F The minimum range and resolutions as
measured across pins 2 and 11 required for Coil
Temperature Sensor is —50°F to 150°F

A working Coil Temperature Sensor is required for the
following:

e Defrost Initiation and Termination
e Compressor Sump Heat (Preheating)
e Diagnostics; Charge Level, Indoor/Outdoor Airflow

Figure 9. Suction Temperature Sensor
Pins 3 & 12 (Orange)

Integrated Variable Speed Control Board

J1

Ji
PENCOEERED
ClEEEEEEmnE

el d B

| == N = N == B == B == B = |

The Suction Temperature Sensor control utilizes an
NTC thermistor input for sensing the suction/gas
temperature. The thermistor has a nominal resistance
of = 10k ohms at 75°F The minimum range and
resolutions as measured across pins 3 and 12 required
for the Suction Temperature Sensor is —50°F to 150°F

A working Suction Temperature Sensor is required for:
e Qutdoor EEV Control (Target Super Heat)
e Diagnostics; Charge level, Indoor/Oudoor Airflow
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SENSORS

Suction Line Pressure
Transducer

This table shows the corresponding voltage and
pressure readings for the Suction Line Pressure
Transducer when measured across pins 7 and 8.

A working Suction Pressure Sensor is required for the
following:

e Start Up (Pressure Limits)

e Low Pressure, Loss of Charge Protection
¢ Indoor Coil Freeze Protection

e Qutdoor EEV Control (Target Super Heat)

e Diagnostics; Reverse Rotation, Charge Level,
Indoor/Outdoor Airflow

The Suction Pressure Transducer control is measured
across pins 7 and 8 and has an active 0-4.9VDC
transducer input for sensing low suction pressure.

DESCRIPTION LOCATION WIRE COLOR

4.9 VDC POWER PIN 6 RED
OUTPUT PIN 7 WHITE
COMMON PIN 8 BLACK
GROUND PIN 9 GREEN

PRESSURE (PSIG) PI"J‘;’:,T g gﬁv s
10 0.60
20 0.70
31 0.81
41 0.91
51 1.00
60 1.10
70 1.20
82 1.32
92 1.42
101 1.52
111 1.62
120 1.72
130 1.81
140 1.91
152 2.03
161 2.13
171 2.23
181 2.33
190 2.43
200 2.52

Figure 10. Suction Pressure Transducer
Pins 7 (White) & 8 (Black)

Integrated Variable Speed Control Board

J1

I
Q][5 B 2] 1]

(28] [17] [26] (29) [24] [13] 2] 1] [10]
| ™= DR "= BN " R - | | == R = |

| == B ™ BN = |
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Variable Speed Alert Codes

Di - - .
Alert| Alert As;sella:;:; :Iua I:__ A/TZONE State action on State action on Alert Possible Cause
Code| Group Text y m 950 occurrence clearance Description
Shutdown. Send Err .
18 fzgnﬁrr‘: CTRLFLT 4 | Err18.04 |code to thermostat Eszlrja”;ii:ormal L?:i:rl‘:'di‘igzg'd rcé’;lgg g"\jl"sucre’
and Fault text to CDA )
For Cooling mode, With actual
“Assume Ambient ambient
Temp” as per Limp temperature, . .
f Ambient Ambient Sensor out-
AMBTSENSE | 0 | Err67.00 |2/ong modeand continue normal - fr 0 ture of-range (Open/
Continue normal operation. For Sen lert Shorted/Missing)
operation. For Heating |Heating mode, ensor aler 9
mode, go to timed follow demand
defrost. defrost algorithm
For Cooling mode, Continue normal
continue normal operation. For Coil Temperature Coil Sensor out-of-
COILT SENSE 1 Err67.01 |operation. For heating |heating mode, Se:'150r a?errt ur range (Open/
mode, go to timed revert to algorithm Shorted/Missing)
defrost. initiated defrost.
External Sensor out-
ina - : External of range (Shorted)
EXT T SENSE 3 Err67.03 COOImQ Normal Contln_ue normal Temperature Open/Missing revert
operation operation .
Sensor alert to Ambient Sensor
Temp input
67 Sensor Dome
. ] Dome Sensor out-of-
Fault Cooling - Normal Continue normal Temperature
DOMET SENSE 4 Err 67.04 operation operation Sensor is faulted |72N9¢ (Opgn/_
: . Shorted/Missing)
in Cooling mode
Heating - Limp along
mode of constant Z{:nn:gnlijpstoeed and ‘?:nTeerature Dome Sensor out-of-
DOME T SENSE 5 Err 67.05 |speed (compressor P per: range (Open/
N resume normal Sensor is faulted S
speed is limited to operation in Heating mode Shorted/Missing)
2400 RPM) P : 9
Suction Suction Sensor out-
Cooling - Normal Continue normal Temperature 3
SUCTT SENSE 6 Err67.06 operation operation Sensor is faulted of-range (O_pe_n/
: ) Shorted/Missing)
in Cooling mode
Heating - Limp along
mode of constant Ramp up to Suction .
Suction Sensor out-
speed (Compressor demand speed and |Temperature 3
SUCTT SENSE 7 Err 67.07 speed is limited to resume normal Sensor is faulted g;gar:egde/lsl?;?:/)
2400 RPM, EEV is operation. in Heating mode 9
locked to safe position)
Low heat pump
capacity (Inoperative
DET FAULT A 0 N/A As defined in Defrost  |Continue normal EeerSt Fault A compressor, loss of
algorithm operation da: ieg charge, shorted coil
etecte sensor, open ambient
sensor)
Fault B indicates 10
Defrost
68 ) ; - Defrost Fault B or |defrosts terminated
Fault DFT FAULT B/C 1 N/A §|S g(:ifgas.'d in Defrost ‘():ogielir;iuoinormal C has been on time override.
9 P detected Fault C indicates
sensor High Delta T.
Defrost Fault A Withi . | th
DFT FAULT ) N/A As defined in Defrost  |Continue normal  |and B orAandC f' nin at?lvr?? e'l"g
A(B/C) algorithm operation have been o _tlme, oth faults
existed
detected
Overcharged.
Cooling Mode:
High pressure Outdoor Fan Failure,
High Restart with switch has cloggeclj 29”’
'9 5 min of compressor reduced capacity. |tripped resulting recircu’ation,
Pressure WA i : : . excessive high
80 Monitor HP SHORT LO 0 Wait lockout and send (Capacity reduced [in a High Pressure bient
Fault SWAIT “to thermostat |by 1/5 with each  |Short Lock Out.  [2™ d'e” / B|on
au occurrence) (HPCO limit = condensaple.
650psig) Heating Mode:

Indoor Fan Failure,
clogged coil, non
condensable.

4T-VO-SF-1A
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Variable Speed Alert Codes

Alert| Alert AI:;sez:ab‘: :Il; t:_: A/TZONE State action on State action on Alert Possible Cause
Code| Group Text y m 950 occurrence clearance Description
Overcharged.
6 High Pressure  |Cooling Mode:
Can be cleared only Short Lock Out Outdoor Fan Failure,
events have clogged coil
Lockout compressor on power cycle. ; oy
operation until power |After power cycle °CC“rfed ) . recirculation,
HP HARD LO 1 Err 80.01 cycle, No system the compressor resulting in a High excessive high
) Pressure Hard ambient, non
operation shall resume K iah ! .
normal operation. Lock Out. .(H.'g condensable. Heating
Pressure Limit = |Mode: Indoor Fan
650psig) Failure, clogged coil,
High non condensable.
Pressure On restart, after short
80 Monitor lockout, the gveti?harlaedci .
Fault compressor shall High Pressure trip Oo?dlng E o Fe'll
operate at reduced point has been Iu oc()jr aIn atlure,
capacity at which point exceededand a5 |© oggel i?' 4
this alert is declared. N | ti minute time out | "€Circu’a 'cr’]'f"h
HP RED RPS 2 “Wait” [(Message on Tstat ormal operation | ,q phean excs.ss"t’e '9
informing of reduced resumes. enforced. Restart amdlen ’ B?n
capacity) is allowed but <|:-|on te:nsaMe.d .
Note: Recover reduced with reduced I eéa '"g g .f'
capacity with each 2 capacity. ? oord an_l ailure,
hour runtime window ¢ ogdge C‘E)II ,non
without an HPCO trip. condensable.
Burnt winding, faulty
Grounding issue F:urrent sensor,
Can be cleared only from output of internal board short,
on power cycle. utp pinched compressor
Ground Emergency shutdown. |After power cycle the drive. If the lead (shorted). Run
. , .
88 fault GND FAULT LO 1 Err 88.01 Drive will protect itself. [the compressor sumaralitaree Drive Test.
currents exceeds N
shall resume 10 ambp to (GoTo “Compressor
normal operation. roung Verification”
9 troubleshooting flow
chart)
Communi- CLII bus must go idle. N
90 cation SYS COM BUSY 2 Err90.02 |Continue to operate Resum_e normal gommumcatmn R&B todthell'm_ostat
Busy Fault normally operation usy reversed polarity
Shutdown if Heat/Cool
. demand message not |Resume normal Loss of Heat/Cool |Open/Shorted Data
Communi- SYS COM ERR 2 Err91.02 o eived for 3 operation demand message |line
91 CFatKiP reporting intervals.
au
Resume normal . Bit Master Control
NO SYS CLK 3 Err91.03 |Shutdown operation Loss of Bit Master Fault
External External Load Shed
External Compressor cooling Resume normal shutdown switch gi;’;s;:\fﬂ\éﬁ with
106 | Shutdown | EXT SW OPEN 1 “Load Shed” |operation shall not be |operation. Cooling |is Active and ) ;
Fault Il d operation allowed. |inputatT3to T4 configured to Active
au allowed. P : is% en andinput at T3 to T4
P is open
Continue normal Continue normal
PM DATA ERR 0 N/A operation operation PM data corrupt |PM Error
Continue normal Continue normal PM missing with
PM MISSING 3 Err114.03 operation operation good local copy PM Error
PM UNIT ERR 4 N/A Continue normal Continue normal \?v?t?'ldaot:(”ozgl PM
Bad or operation operation copyg error
114 [ Missing Shutdown. No
PM ; i
compressor operation |[Resume normal Bad data in PM
PMMEM ERR 5 Err114.05 until a good PM is operation with no local copy PM Error
inserted.
Shutdown. No
compressor operation |Resume normal PM bad or missing
PMMISSING 6 [ Brr114.06 | ntia good PMis operation with no local copy |PM Error
inserted.
The OD EEV
Outdoor Can not run in Heating electric coil has EEV motor coil open
155 | EEV Motor | EEV MTR ERR 2 Err 155.02 |mode, Can runin Power cycle an open or or shorted P
Fault Cooling mode intermittent short
circuit.
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Variable Speed Alert Codes

called from limp along
algorithm

the compressor
shall resume
normal operation.

Alert| Alert AI:;sez:ab‘: :Il; t:_: A/TZONE | State action on State action on Alert Possible Cause
Code| Group Text y m 950 occurrence clearance Description
Superheat Change
occurs and allows  |High Superheat
System control withinthe |occurrence of 35 System low charge
Low High Superheat EEV range of degrees ormore |77 7 o
156 Charge LOW CHARGE 1 N/A occurrences operation. has been ggﬁlsillzgl;sfattr;cc)gon’
Fault (Superheat target |detected for more
is 10 degrees +/- than 60 minutes.
4)
Continue normal Display Assembly Wire assembly
Unit Bus OD Continue normal  |operation. oo between Display
159 Fault IPC3 COMERR > Err159.05 operation Technician interface communication Assembly and IVSC
; error
available board
The valve is not EEV migrated to
responding to a open position but
Outdoor change in position, igcpfr"shaes(tjcang\l/.lvgse superheat is not Possible stuck val
EEV Valve EEV OPEN ERR 5 N/A EEV supposedly control within the at the desired set |~ 0SSIbl€ stuc vta \;e
Migrated opened fully and no point. Valveis or §ensqr(s) outo
EEV range of B calibration
Open change to ) not responding to
operation ;
accommodate achangein
164 superheat occurred. position.
] EEV migrated to
The valve is not closed position
responding to a Superheat Change P ]
Outdoor X e but superheat is )
EEV Val change in position, occurs and allows not at the desired Possible stuck valve
v ValVe | EEy CLSE ERR 3 N/A EEV supposedly closed |control within the . -_|or sensor(s) out of
Migrated set point. Valveis - -
fully and no change to |EEV range of - calibration
Closed . not responding to
accommodate operation -
achangein
superheat occurred. o
position.
Superheat Change |Low supper heat |Possible stuck valve,
Low Low Superheat occurs and allows  |(less than 3 sensor(s) out of
165 | Superheat|LO SUPERHEAT 1 N/A occurrerr)1ces control withinthe |degrees)has been |calibration, low
Error EEV range of detected for more |airflow, overcharge,
operation than 60 minutes |check valve leaking.
Superheat Change Possible stuck valve,
Low . occurs and allows sensor(s) out of
166 |Superheat [LO SUPERHEAT| 1 /A |EQu Superheat with | control within the EEy valve dosed | calibration, low
Error close EEV range of 9 airflow, overcharge,
operation check valve leaking.
OD continue normal
operation. CDA shall Continue normal
quit generating key h Display A bly | Faulty Displ
Kev faul ] operation. isplay Assembly |Faulty Display
172 ey fault KEY FAULT 1 N/A events and W|I_I stay on Technician interface | has a stuck key Assembly
same screen till ]
p . available
timeout and then jump
to default screen.
Sucti Shutdown and enter a |Power cycle. After |Pressure Wiring or component
P uction hard lockout. power cycle, the transducer is failure. (System
174 Sressure SUCT P SENSE 0 Err 174.00 |Compressor locked out |compressor shall missing, open, under vacuum or
Fenslct>r until power cycleand |resume normal shorted or out of |suction pressure over
au requires service call. operation. range. 500psig)
L £ sensor Sensor Faulted (out of
Loss of sensor 0SS Of sensol range). Dome temp,
reading. Limit Ramp up to reading. Limit suction temp
LIMP MODE 0 Err 175.00 9 demand speed Compressor ) !
Compressor Speed to (normal operation) |Speed to a ambient temp, ID
a constant value. cgnstant value temp sensor (EEV in
Limp ' safe mode).
175 ﬁggg Can be cleared only Sthurtdowtn. Can't Sensor Faulted (out of
Loss of multiple sensor |on power cycle. iliathofﬁsszmice range). Dome temp,
LIMP MOD LO 1 Err 175.01 readings. Shutdown is | After power cycle, being called. suction temp,

Send error to
thermostat and
alert menu in CDA

ambient temp, ID
temp sensor (EEV in
safe mode).
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Alert| Alert AI:;sez:ab‘: :Il; t:_: A/TZONE State action on State action on Alert Possible Cause
Code| Group Text y m 950 occurrence clearance Description
Loss of internal
communication
within the Drive. On a
Can be cleared only perS|s:§ntt17:.Q(_)
Modbus . N on power cycle. . error, the techniclan
Communi- With communication After power cycle Loss of internal should cycle power to
176 - DRV COMM LO 0 Err 176.00 |error message, the " |communication the ODU. Iferror
cation - the compressor L )
] drive must shut down. within the Drive. |176.00 returns,
Failure shall resume | the Dri If
normal operation. replace the brive.
replacement Drive
has the same issue,
investigate for EMI
and source.
Internal Derate is
Ramp up to - -
CUR DER 0 N/A gom;t)rzssor speed demand speed aDcFlve dlie tg high High load conditions.
erated. (normal operation). rive outpu
current
Compressor speed Drive current is
P sP above threshold
Derated. This alert Ramp up to and the system is
CUR EXDER 1 Err 177.01 |shall be anindication |demand speed ) Y High load conditions.
. being Derated for
of an extended (normal operation).
Derated performance an extended
) period of time.
High load condition.
Overcharge, dirty coil
Emergency shutdown. Drive output (s), low airflow,
[ Control will clear the  |Resume normal current exceeds |recirculation,
SWCUR CO 2 Wait fault and retry every 5 |operation internal limit set |compressor failure,
Dri minutes. for current sensor | Drive hardware
177 c rlvet failure (Run Drive
urren Diagnostics).
Failure Compressor failure
Emergency shutdown. Drive output pressor tal
- (locked rotor, shorted
WA i Control will clear the Resume normal current exceeds g :
HW CUR CO 3 Wait fault and ret 5 |operation int | lirmit set windings), Drive
au ?n retry every P |fn erna 'T' S€ Thardware failure (Run
minutes. or current sensor | 5o Diagnostics)
5 occurrences of F“gg load congitions
HW CUR CO in 1 or 5 consecutive over
Can be cleared only |hour, or 15 CurYegt Cét?l_UtD .
on power cycle. occurrences of B?;;OnosslticoTeost ir,:ve
After power cycle, |SWCURCOin1
CURRENT LO 4 Err 177.04 |Emergency shutdown the compressor hour. Each hour of EDA. Also see
shall resume runtime without a Vorr;pressor
normal operation. |HW or SW cutout Flen |cha I(thh K
will reduce the ow_cblar ’ t IO € d
total count by 1. ﬁ]OSS' y notplugge
PFC hardware failure.
Run Drive Diagnostic
Emergency shutdown. DC bus voltage is Test to verify failure.
WA Control will clear the Resume normal 9 Call for tech support,
DCHICO 0 Wait : greater than -
fault and retry every 5 |operation record failure mode
X 480VDC .
minutes. for warranty claim
before replacing
Drive.
DC Emergency shutdown. Low line voltage.
IR Control will clear the Resume normal DC bus voltage is |Verify supply voltage
178 Vol_tage bCLOWCO 1 Wait fault and retry every 5 |operation less than 220VDC |is between 187VAC
Failure X
minutes. and 253VAC
PFC hardware failure.
DC Voltage Hi Lockout ;ZT::SL‘;L” clear DC Bus excessive _Fsunt tDr'VG $|a§nlost|c
has occurred 10 times condition no longer |°Ve voltage after Cesll fo \;erlhy al uret.
DCEXCHILO 2 Err 178.02 |consecutively. Control exists (DC bus g 10 consecutive 5 a c;rf e_lc suppgr 4
will clear the fault and voltage is less than minute cutouts Fs:xarrZ'nﬁgecg%qe
retry every 5 minutes. 480VDC). (178.00) before replacing
Drive.
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fault and retry every 5
minutes.

operation

Alert| Alert AI:;SeI;:ab‘: :Il; t:_: A/TZONE State action on State action on Alert Possible Cause
Code| Group Text y m 950 occurrence clearance Description
High Load condition,
Compressor speed Ramp up to Eaenitplafelfgture B:?ftoi::nl;nce loss
d d d
REC TEMP DER 0 N/A Derated. (:(;TI];’;I SEZfation) greater than the |(check thermal
" |Derate threshold |grease, cold plate
torque)
e High Load condition,
Rectifier heat sink
temperature
Compressor speed reater than the performance loss
Derated. This alert Ramp up to gDerate threshold (check thermal
REC T EX DER 1 Err179.01 |shall be anindication [demand speed and the system is |97€2S€: cold plate
of an extended (normal operation). bein Der):'ated for torque) possible
Derated performance. g Drive hardware
an extended R -
eriod of time failure (Run Drive
P diagnostics)
High Load condition,
heat sink
performance loss
Can be cleared onl (check thermal
Y Rectifier grease, cold plate
on power cycle. ;
After power cycle temperature torque) possible
REC TEMP LO 2 Err 179.02 |Emergency shutdown the compressor " |greater than the |[Drive hardware
P shutdown failure (Run Drive
shall resume . )
. threshold diagnostics) Call for
normal operation.
tech support, record
failure mode for
Power warranty claim before
179 TModuIe replacing Drive.
eTupira— High Load condition,
Failure Compressor speed Ramp up to igr\:wepréigture E:?ftoi:'gl;nce loss
INVTEMP DER 3 N/A Derated. ?:g;r;c: ggzs:tion) greater than the |(check thermal
" | Derate threshold |grease, cold plate
torque)
Inverter High L_oad condition,
heat sink
temperature
Compressor speed reater than the performance loss
Derated. This alert Ramp up to gDerate threshold (check thermal
INVTEX DER 4 Err 179.04 |shall be an indication |demand speed and the system is |9r€ases cold plate
of an extended (normal operation). ) Y torque) possible
being Derated for -
Derated performance. Drive hardware
an extended R -
- ) failure (Run Drive
period of time - :
diagnostics)
High Load condition,
heat sink
performance loss
(check thermal
Can be cleared only
Inverter grease, cold plate
on power cycle. :
After power cycle temperature torque) possible
INV TEMP LO 5 Err179.05 |Emergency shutdown |, " " cor  |9reaterthanthe |Drive hardware
P shutdown failure (Run Drive
shall resume . )
: threshold diagnostics) Call for
normal operation.
tech support, record
failure mode for
warranty claim before
replacing Drive.
Low supply Maximum power is
voltage and/or duced with li
high power reduced with line
c d Ramp up to output from Drive voltage less than
HI PWR DER 0 N/A OMPpressor spee demand speed p 200VAC. High load
Derated. . -compressor e
Supply (normal operation). running at a conditions,
180 Voltage reduced RPM regirculatio_n, dirty
Failure (Derate) coils, low airflow
Emergency shutdown.
LOW VOLT CO 5 Err 180.02 Control will clear the Resume normal Supply voltage is |Supply voltage is less

less than 175VAC

than 175VAC
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Alert| Alert AD'SPIab‘: SIUb: A/TZONE State action on State action on Alert Possible C
Code( Group s-srczl::t e :: 950 occurrence clearance Description ossible Cause
High load condition.
Overcharge, dirty coil
Supply chutd g N | Drive outputd (s), [ow Iai;_ﬂow,
R utdown and retry esume norma current exceeds recirculation,
180 \'{_(a)liﬁ?: HIGH PWR CO 3 Wait after 5 minutes operation internal limit set compressor failure,
for current sensor Drive hardware
failure (Run Drive
Diagnostics)
Control will clear
fault when
IGBT Failure. Gate Cohdition no longer Drive hardware
driver fault is exists, 10 failure. 10
Gate Drive( - repryco | o | Err181.00 |activated. Control will |Occurrences of gate [Drive hardware | consecutive
Failure ’ clear the fault and drive failure cause [failure alert occurrences will
retry every 5 minutes the control to trip resultin an Err
* |lock, which can only 181.07
be cleared with a
power cycle.
Suction Pressure Compressor mis-
Reverse After 5 minute time has not changed wired, Suction
Rotation Soft Lockout for 5 out, the ?:t Starﬁ orecute |Pressure Sensor
Protection| REV ROT CO 1 “Wait” minutes. Send “*Wait” |compressor shall annot execute | re (verify
Soft to Thermostat resume normal start_—up because accuracy) SOV bi-
Lockout operation. suction pressure passing, compressor
does notdrop in not pumping
the time allotted.
Compressor cable Compre_ssor cable
Motor Emergency shutdown. |RESUme normal connection or connection or motor
Phase Control will clear the operation. Control motor winding winding problem.
Loss PHS LOSS CO 2 Err 181.02 fault and retr 5 will clear fault when bl if (Verify wiring and
Yy every L problem. (Verify = ;
Detection minutes. cond|t|on no longer wiring and W}ndlngs) Run Drive
exists. - Diagnostics to
windings) A -
confirm failure mode.
Suction P Compressor miss-
Reverse Can't start system h:;: [;c;? cr::isgue::(ie wired, Suction
Rotation without Service being Can be cleared only |at start up. 5 Pr(_essure Se_nsor
Protection | REV ROT LO 3 Err 181.03 |called. Send errorto | o uer e cle Reverse Rotation | Failure (verify
Hard thermostat and alert ' accuracy) SOV bi-
181 Lockout menu in CDA Shutdowns have passing, compressor
occurred not pumping
Locked Rotor
Condition has been
detected. Run Drive
Emergency shutdown. Epe)zgez?ii:oérg':tlrol Locked Rotor Diagnostics to
Stall Locked Rotor. Control ; iy " confirm failure mode.
Detection STALL DET CO 4 Err 181.04 will clear the fault and will c_legrfault when |Condition has Verify system is not
retry every 5 minutes. copdltlon nolonger |been detected grossly overcharged
exists. and that service
valves are open.
Replace compressor.
Drive hardware
failure. Run Drive
10 consecutive Diagnostic Test to
Gate Drive 10 consecutive confirm failure
Failure | GATEDRVLO | 7 | Err181.07 |occurrences of gate | €ONtrO! "ele‘(jf tobe Joccurrences of 546  Call for tech
Trip Lock drive failure power cycled. gate drive failure support, record
alert failure mode for
warranty claim before
replacing Drive.
Illegal Trip lock upon Can only be cleared :)r:rgr;[;igrs used |Datain PMis corrupt
Cont?c(;:;:ra- CONFIGERR 8 Err181.08 occurrence with a Power Cycle |in Personality or wrong PM installed.
Module
. The compressor |Compressor cable
Shutd,c,an. Send "clear R | motor is not missing or not
No Motor | NO MOTOR 9 | Err181.09 |312rm" message every |Resume norma detected (all plugged in, all
5 min and retry operation three windin indi
gs compressor windings
demand are not detected) |shorted open.
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menu and history

compressor cutout
time has elapsed.
CutOutTime = 5
minutes

Alert| Alert AI:;sez:ab‘: :Il; t:_: A/TZONE State action on State action on Alert Possible Cause
Code| Group Text y m 950 occurrence clearance Description
R | Cycle power. If error
Emergency Shutdown. esun;_e no(r:mat i et | fault with continues call for tech
Initializa- INIT ERR 10 Err181.10 Control will clear the op”eralu |onf. ?tn rr? nterna dau wi ¢ support, record
tion Error " ' fault and retry every 5 wit cear fauit when | micro and cannot | ejjre mode for
minutes. co_ndltlon no longer |initialize warranty claim before
exists. replacing Drive.
Resume normal If error continues call
ADC Emergency shutdown. operation. Control | Internal for tech support,
Supply [ Control will clear the p y - record failure mode
ADC SUP EX 11 Wait will clear fault when | communication )
Range fault and retry every 5 condition no lonaer |fault for warranty claim
exceeded minutes. ] 9 before replacing
exists. Drive
ADC Emergency shutdown Resume normal ;gfggzllilcszntlllfs -
Inverter Contr%l wilﬁ clear the " |operation. Control |Internal fault with record failu.?rpe m’ode
tempera- | ADCINVTEX 12 “Wait” will clear fault when |temperature .
fault and retry every 5 L for warranty claim
ture range minutes condition no longer [sensor. before replacing
exceeded : exists. Drive
181 - -
If error continues call
ADC Resume normal
o Emergency shutdown. ) .., |for tech support,
Rectifier Control will clear the operation. Control |Internal fault with record failure mode
tempera- | ADCRECT EX 13 “Wait” will clear fault when |temperature )
fault and retry every 5 i for warranty claim
ture range minutes condition no longer |sensor. before replacin
exceeded ' exists. Drive P 9
If error continues call
ADC Emergency shutdown. Eezggsiigoé?:tlrol for tech support,
reference ADC REF EX 14 “Wait” Control will clear the wLi)II clear f-ault when Internal fault with |record failure mode
range fault and retry every 5 condition no longer micro for warranty claim
exceeded minutes. ] 9 before replacing
exists. Drive
Resume normal If error continues call
ADC Emergency shutdown. operation. Control for tech support,
current ADC CUR EX 15 “Wait” Control will clear the wFi)II clear f.ault when Internal fault with |record failure mode
range fault and retry every 5 condition no longer current sensor for warranty claim
error minutes. ] 9 before replacing
exists. Drive
Can't execute start-up
algorithm Can't start
system for at least 5 Drive is limiting
minutes. Proceed to Compressor has a [compressor speed
STRTSOFTLO| o0 “Wait”  [Normal shutdown. (F)iezl:gi%:ormal failed startup due to Inverter high
Send “Wait” to P attempt. temperature or high
Startup thermostat, send Alert current.
182 | Algorithm to CDA home screen
Fault menu and history
Shutdown. Can‘t start |Can be cleared only Drive is limitin
system without on power cycle. 5 startup soft e o geed
STRT HARD LO 1 Err182.01 Service being called. After power cycle, [lockouts occurred due Eo Inver‘tepr high
2% [send errorto the compressor  |without a tomporature or high
thermostat and alert  |shall resume successful start. c Znt 9
menu in CDA normal operation. urrent.
Compressor does
R | not cclmle t(t) a Loss of internal
183 | Algorithm | SHTDWN CO 0 “Wait” internally. Retry after 5 p defined ti d error continues after
Fault minutes. compressor comes  jderined time an system resets, call for
to a halt. continues to run
tech support.
even after control
is released.
Resume normal
operation after (In cooling mode)
Shutdown. Soft suction pressure is |Indoor coil freeze Restricted airflow. low
Protection lockout. Send “Wait” to ?ge7ate.r th3aSnF pr(t)'tectlé)n Its charge, low ambient
184 | Algorithm IDCF CO 0 “Wait” thermostat, send Alert " pS|tg ((j d active. suction operation, restriction
Fault to CDA home screen saturated) an pressure sensor |y, refrigerant system

is <78psig (20F
saturated) for 20
minutes.

or metering device.

4T-VO-SF-1A

25



% TRANE

Variable Speed Alert Codes

Alert| Alert AI:;sez:ab‘: :Il; t:_: A/TZONE State action on State action on Alert Possible Cause
Code| Group Text y m 950 occurrence clearance Description
Shutdown. Dome temp High super heat at
sensor value is 260F or compressor - Low
higher for at least 15 charge, restricted
seconds with R | Compressor High |metering device,
compressor speed 0;2‘::;%:2;2? Temperature restricted condenser
R greater than 2400 . Protection at High |airflow in cooling
CDTHISPCO 1 Wait RPM. crtoutgm(ﬁ:grlalsS Speed- Shutdown |mode, sensor
Soft lockout. Send e _apste : - (Dome Temp accuracy, high indoor
“Wait” to thermostat, minutes Sensor). ambient in heat
send Alert to CDA mode, (Indoor set
home screen menu point above 80F)
and history (Increase ID airflow)
Shutdown. Dome temp E‘;ﬂ? Sr:[;sg:‘-eﬁct)\?vt
sensor value is 260F or charZe restricted
H I
zlegcl;])i::lgo\r/-\liattl‘lleaSt 15 R | Compressor High |metering device,
compressor speed less 0;:?;;%22;:;? Temperature restricted condenser
Protecti t L irflow i li
CDTLOSPCO | 2 “Wait”  [than 2400 RPM, compressor cutout s;%:g-;):uatdoazwn ode, soroold
SOft.IOCkOUt' Send time has elapsed. (Dome Temp accurécy high indoor
“Wait” to thermostat, |CO=15 minutes Sensor) ambient in heat
send Alert to CDA mode, (Indoor set
home_screen menu point above 80F)
and history (Increase ID airflow)
Shutdown. Soft Resume normal Il;ggvsssljjrztlon Low charge, EEV
lockout. Send “Wait” to | operation after Protection in pump down,
LSPP CLG CO 3 “Wait” thermostat, send Alert |compressor cutout Cooling Mode restriction. Pressure
to CDA home screen time has elapsed. Less thgan 50 ’ transducer
menu and history CO=5 minutes PSIG calibration.
Low charge, EEV
Low Suction pump down,
lShutdown. Soft |Resume normal Pressure restriction. Pressure
ockout. Send “Wait” to | operation after Protection in transducer
Protection | LSPP HTG CO 4 “Wait”  |thermostat, send Alert |compressor cutout Heating Mode calibration. Extremely
184 | Algorithm to CDA home screen  [time has elapsed. Less than 13 . low outdoor ambient
Fault menu and history CO=5 minutes PSIG (ODT less than minus
10F)
System operating
under temperature
extremes. Possible
Maximum Derate condition,
Shutdown. Sof‘t sw Resum_e normal Current Low high compression
lockout. Send “Wait” to | operation after Speed Protection. | ratio, damaged
MCLP CO 5 “Wait” thermostat, send Alert |compressor cutout High compressor. com;;ressor
2;2@:3?%:(::%” IénOWSgas_elatpsed. load during low (bearings/scroll set
Y => minutes speed operation. |galled). Check for
high dome
temperature alert in
previous history.
In the At high speed
compressor operation (3600 RPM
Shutdown. Sof‘t e Resum_e normal heating mode, and above) Drive
lockout. Send “Wait” to | operation after current has output current limit
DIAGCUR CO 6 “Wait” thermostat, send Alert |compressor cutout exceeded has been exceeded
Eﬁ;ﬂﬁ:gnﬁifgeen gnowfgas_elatpsed. allowable limit at |Check for low indoor
Y => minutes the operating airflow, high system
conditions. charge.
, Can be cleared only [Maximum
a?tr;]gj:astrs\%zt:&mg on power cycle. number of Check previous
Af | i i
MAXNORMLO [ 7 | Err184.07 |called. Send errorto |4 o POWer cycle,  fprotection history for 184.xx
thermostat and alert the compressor shutdowns (Err  |faults leading to
rm CDA shall resume 184.xx) have lockout.
menu in normal operation. |occurred.
, Occurs anytime the
g?t%ct)j:astf\%ztee&in Can be cleared only |Universal Hard system enters the
HARD 8 Err 184.08 lled. Send b 9 |on power cycle. Lockout. Outdoor |Hard Lockout State.
LOCKOUT " ) Eﬁ ed. tent e:jrotl- g Resume normal EEV will drive Investigate Alerts
ermostat and ale operation. open. leading to this
menu in CDA condition
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Alert| Alert AI:;sez:ab‘: :Il; t:_: A/TZONE State action on State action on Alert Possible Cause
Code| Group Text y m 950 occurrence clearance Description
Internal
Lubrication
) rFr?iIr|1Ll|theels iicégfnoal A Derate condition
Protection Send error to Eol\:'llgtléisor soft lube does not gﬁfvt\lsizrt‘:::;ﬁ;:t
184 | Algorithm | INT LUBE FLT 9 “Wait” thermostat and alert ; occur and X
: ’ lockout time has speed to be achieved
Fault menu in CDA history compressor RPM
elapsed is below the when needed. Check
limitation for for cause of Derate.
internal lube to be
satisfied.
Compressor
\'/\Iié?blgglig Dome temperature is Dome
NO TEXT 0 Technician high. Limit compressor Temperature Low outdoor ambient
log in 950 speed to prevent Protection, Limit |heating condition.
r?istor higher load. compressor
Y speed.
Compressor
N/A Only . Dome
visible via E_orr?eDtemperature Is Temperature Low outdoor ambient
NO TEXT 1 | Technician |M'9N. Decrease Protection, . ar
log in 950 compressor speed to Derate heating condition.
history reduce load. compressor
speed.
Compressor
N/A Only |Dome temperature is Dome
visible via |high. Increase Temperature Low speed heating
NO TEXT 2 Technician |compressor speed to Protection, with high indoor
login 950 |improve compressor Increase ambient.
history cooling. compressor
speed.
Compressor
\'/\Iié?blgr\‘/lié Dome temperature is Dome Low speed heating
- high. Limit compressor Temperature : g
NO TEXT 3 -:—sd:rr:';?g speed to prevent Protection, Limit W|tI;_h|gth indoor
k?istor higher load. compressor ambient.
Y speed.
Low speed operation
CMPR LUBE 5 N/A EStr)]:inraet?grc:rcycle requires periodic
Protecti " llubrication cycle.
rotection
. Low compressor . .
ey | o compressor
NO TEXT 6 Technician speed with high Drive Drive output (Indoor coil in h.eatin
log in 950 output current. current, Increase mode/outdoor coil ing
9 Increase speed. compressor ]
history speed cooling mode)
Low compressor . .
N./A OnI_y Low compressor speed with high Low speed with high
visible via speed with high Drive Drive output condenser load.
NO TEXT 7 Tgcr:rq'g';g output current. Hold current, Limit ggﬂg%j&usrhci?lt::g
9 speed. compressor ]
history speed cooling mode)
In cooling mode: low
N/A Only Indoor coil freeze |indoor/outdoor
visible via ; ’ protection is ambient operation.
CLGDERATE | 8 | Technician |>uction saturaton active, Derate  |Low airflow, low
login 950 P compressor humidity, Low RH
history speed. dehumidification
target.
System Oil Low Dome
Return function temperature with an
SYS OR 9 N/A E:tclzetoto bring oil ON cycle and/or
Ccompressor. multiple short cycles.
Low Suction
N/A Only Pressure
visible via Protection in In cooling mode: low
NO TEXT 10 Technician |Suction pressure is low cooling mode, indoor/outdoor
login 950 Derate ambient operation.
history compressor
speed.
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Alert| Alert AI:;sez:ab‘: :Il; t:_: A/TZONE State action on State action on Alert Possible Cause
Code| Group Text y m 950 occurrence clearance Description
N/A Only pressore |
visible via Protection in In cooling mode: low
NO TEXT 11 Technician |Suction pressure is low ) indoor/outdoor
login 950 cooling mode, ambient operation
histor Limit compressor :
Y speed.
Low Suction
N/A Only Pressure . .
visible via Protection in g&: de:glrnagmrrtlci)edni./low
NO TEXT 12 Ts;f::l;lsag Suction pressure is low BZ?—ztaTeg mode, indoor temperature
history compressor operation.
speed.
Low Suction
Protection N/A OnI_y Pressure In heating mode: low
185 | Derating visible via Protection in outdoor ambient/
Fault NOTEXT 13 ‘:’gcf;:lg?g Suction pressure is low heating mode, indoor temperature
r?istor Limit compressor |operation.
Y speed.
High compressor
N/A | . ;
viéiblggig speed with high  |In heating mode, high
s Drive output current is Drive output indoor coil load or
NO TEXT 14 Tlsgc;r:rr:lglsélg high current, Derate | high outdoor
histor compressor ambient.
Y speed.
High compressor
N/A | . ;
viéiblgr\‘/ig speed with high  |In heating mode, high
. Drive output current is Drive output indoor coil load or
NO TEXT 15 | Technician high current, Limit high outdoor
login 950 J
history compressor ambient.
speed.
High Drive output
NO TEXT 0 N/A Eig\r/]e output currentis gg;:f)?;’slgg"t High compressor load
speed.
High Drive output
NO TEXT 1 N/A Eig\(]e output current s Eg:\i:;’ssD;rrate High compressor load
speed.
High Inverter
Drive Inverter temperature, .
NOTEXT 2 N/A temperature is high Limit compressor High compressor load
MOC speed.
186 Protection High Inverter
Derating Drive Inverter temperature,
Fault NO TEXT 3 N/A temperature is high Derate High compressor load
P 9 compressor
speed.
High Rectifier
Drive Rectifier temperature, )
NOTEXT 4 N/A temperature is high Limit compressor High compressor load
speed.
High Rectifier
) - temperature,
NO TEXT 5 N/A Eerr::eeizﬁlrf:aeirs high Derate High compressor load
P 9 compressor
speed.
Evacuation mode
has been
Evacua- Outdoor unit operation |Resume normal ;f:%%idggs Evacuation mode has
187 tion Mode EVACUATION 0 Err 187.00 |shall not be allowed. operation after operatioln is been executed from
EEV drives to full open. |Power Cycle locked out and the CDA.
EEV drives to full
open.
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Alert| Alert AD'SPIab‘: SIUb: A/TZONE State action on State action on Alert Possible C
Code( Group s-srczl::t e :: 950 occurrence clearance Description ossible Cause
Technician to
determine after
: : running the
) Drive diagnostic test Exit the drive test diagnostic test. See
Drive has b ted - at the CDA, after Drive Diagnostics | CDA Technici
187 | Diagnos- | DRV TEST 1 | Err187.01 |33 Deen execute 120 minute time | 11 ~3 echniclans
tics Mode send alert messageto | .- by power est is in progress [ Control menu. This
thermostat and CDA. cvcling th it information will be
ycling the unit. h
required for warranty
replacement part
credit.
Cycle Power. If error
Storage Cycle Power to Sg Cehs snuo;pc cl)(:? r,rg?élrf:jcw
Load STRLOAD F 0 Err 188.00 |Shutdown clear hard lockout |Internal Error failure mode’for
Failure condition warranty claim before
replacing Drive.
Cycle Power. If error
Storage Cycle Power to S:Cehssnuoggéitar}gigr?r
Update STRUPDF 1 Err 188.01 |Shutdown clear hard lockout |Internal Error failure mode’for
Failure condition warranty claim before
replacing Drive.
Cycle Power. If error
Cycle Power to does not clear, call for
Fsati?:fe STATE ERR 2 Err 188.02 |Shutdown clear_h_ard lockout |Internal Error E:ﬁ:rseur[:]%c:jré,fg?cord
condition warranty claim before
replacing Drive.
Cycle Power. If error
Hardware Cycle Power to does not clear, call for
VS::gt HWVARRDF | 3 | Err188.03 |Shutdow clear hard lockout ~ [Internal Error ::ﬁzrseum%r;’fgfcord
Failure condition warranty claim before
replacing Drive.
Cycle Power. If error
Applica- Cycle Power to ;j:cehssnuot céigr,rgg(l)lr?r
tion APP EXCP 4 | Err188.04 |Shutdown clear hard lockout  |Internal Error Ch SUPPOTS
Exception condition failure mode for
188 warranty claim before
replacing Drive.
Verify that PM is
installed and matches
the model number
and serial number of
No Cycle Power to unit. Cycle Power. If
Configura-| NO CONFIG 5 Err 188.05 |Shutdown clear hard lockout |Internal Error error does not clear,
tion condition call for tech support,
record failure mode
for warranty claim
before replacing
Drive.
Verify that PM is
installed and matches
the model number
and serial number of
Bad Cycle Power to unit. Cycle Power. If
Configura-| BAD CONFIG 6 Err 188. 06 |Shutdown clear hard lockout |Internal Error error does not clear,
tion condition call for tech support,
record failure mode
for warranty claim
before replacing
Drive.
Cycle Power. If error
Cycle Power to does not clear, call for
V\Iggléal?c?w VPOS LOW 7 Err 188. 07 |Shutdown clear_hard lockout |Internal Error E:ﬁ:rseur[:]%%ré,fgicord
condition warranty claim before
replacing Drive.

4T-VO-SF-1A
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Variable Speed Alert Codes

Alert| Alert AI:;sez:ab‘: :Il; t:_: A/TZONE State action on State action on Alert Possible Cause
Code| Group Text y m 950 occurrence clearance Description
Cycle Power. If error
Cycle Power to does not clear, call for
Voltage tech support, record
VPOS I-?igh VPOS HIGH 8 Err 188.08 |Shutdown cleag_h_ard lockout |Internal Error failureur%%d:elfgrc r
condition warranty claim before
replacing Drive.
Cycle Power. If error
Cycle Power to does not clear, call for
Voltage tech support, record
188 VCC Low VCC LOW 9 Err 188.09 |Shutdown cleacrl'_Eard lockout |Internal Error failure mode for
condition warranty claim before
replacing Drive.
Cycle Power. If error
Cycle Power to does not clear, call for
Voltage tech support, record
VCC High VCC HIGH 10 Err 188.10 |Shutdown cleag_ltjard lockout |Internal Error failure mode for
condition warranty claim before
replacing Drive.
Compressor . .
Actual speed not H'gh.a.mb'ent
Control must clear conditions,
Compressor speed the flag when this equal to recirculation
BRD TEMP DER 0 N/A o compressor - )
Derated condition no longer discharge air, blocked
. requested speed ;
Control exists. Limit compressor coil, sensor
Board P calibration.
189 T RPM.
empera- High ambient
ture High
e Eeor:ggllat;aigdis conditlons,
R | i i
BRDTEMPCO | 1 “Wait”  |Shutdownand retry  fResume norma high. Shutdown | recirculation
after 5 minutes operation discharge air, blocked
and retry after 5 .
. coil, sensor
minutes. ) h
calibration.
No information to Loss of
IPC3 communication or from communication
link is not active or the |CDA is configured technician between IVSC and
Local Unit Bus |UNIT BUS FLT 1 0 N/A Node ID is not OR OD starts interface. Test CDA. Check wire
Faultl CDA COM ERR configured communicating on - harness and
modes, monitor, .
No bus manager or IPC3 alerts and confi connections between
IPC3 bus time out 9 |1vsC plug 32 and
menus lost.
CDA.
The content provider is No information to
not respondif')\g e no or from IVSC or CDA could be
s= ici fault. Wh
UnitBus |UNIT BUS FLT 2 acknowledgement  |CDA starts technician atfault. When
Local Fault2 |CDA COM BUSY 1 N/A message from content |responding interface. Test system operates as
rovidgr even after . modes, monitor, - |expected, the CDA
prov alerts and config |has most likely failed.
retries
menus lost.
CDA will stay
on same A ke_y/keys are A ke_y/keys are Key(s) were held
Keypad screen till continuously pressed |Key/keys are continuously
Local ) 2 N/A down for too long or
Error timeout and for more than one released pressed for more ;
; X : there is a stuck key.
then jump to minute than one minute.
default screen
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Refrigeration Circuits for Heating and Cooling

Figure 11. 2 Ton HP (024 Models)

FIELD INSTALLED
INTER-CONNECTING

| PRESSURE
TAP

BI-FLOW

ELECTRONIC EXPANSION
VALVE »
DISTRIBUTOR —3—

TUBING
INDOOR OUTDOOR EEV GAS
SECTION SECTION " SENSOR
! ! SWITCHOVER
: 1/4 FLARE : L VALVE
- PRESSURE \ J\ ==
D
PRESSURE ‘ V_E - -
TRANSDUCER
3 o
|
| HPCO s
! COMPRESSOR
| ' OUTDOOR
INDOOR | MUFFLER ' CcolL
colL ‘ | %
! -« ‘ v
| —= ™\
| '
|
! 1/4 FLARE INTERNALLY CHECKED
! PRESSURE ELECTRONIC EXPANSION T
I TAP VALVE ‘
DISTRIBUTOR T
LiQuiD — I
LINE P I
DRIVE
COOLING INDICATES DIRECTION OF —= COOLING
Loop REFRIGERATION FLOW -a— HEATING
FIELD PRINTED FROM DRAWING D158070rev01
CONNECTION
Figure 12. 3 Ton HP (036 Models)
FIELD INSTALLED
INTER-CONNECTING
TUBING
INDOOR OUTDOOR EEV GAS
SECTION SENSOR
1/4 FLARE SECTION
PRESSURE SWITCHOVER
I TAP I /L VALVE -a—
—
™\
PRESSURE _E .
TRANSDUCER
IFIELD
| CONNECTIONS | = OUTDOOR
HPCO ' sov colL
! ! ' coiL o
| | OMPRESSOR
INDOOR | | MUFFLER
colL | | 8 {7
| | -
| | N
|
|1/4 FLARE : INTERNALLY CHECKED
|
|
|

DRIER

LIQUID — T

LINE <+

DRIVE
U OENG  INDICATES DIRECTION OF —g= COOLING
REFRIGERATION FLOW  «a— HEATING

PRINTED FROM DRAWING D158069rev01

. FIELD
CONNECTION
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Refrigeration Circuits for Heating and Cooling

Figure 13. 4 Ton HP (048 Models)

FIELD INSTALLED
INTER-CONNECTING

TUBING
INDOOR OUTDOOR EEV GAS
SECTION SECTION - SENSOR
| | SWITCHOVER
| 1/4 FLARE

PRESSURE
TAP

I : VALVE g
fA -
L ) OUTDOOR

. | ‘
| coIL
I Connections | L3
| |
HPCO sov
]
: : COMPRESSOR ‘ co
| | MUFFLER ‘ |
| | f
| | - v
| | —= ~
! |
174 FLARE | INTERNALLY CHECKED
| PRESSURE | ELECTRONIC EXPANSION ™\ —— - -
A
: | DISTRIBUTOP — oo
| BI-FLOW |, Lioutd —Ei
INE - I [

PRESSURE
TRANSDUCER

DRIVE
U cooL g INDICATES DIRECTION OF — COOLING
HELD L00! REFRIGERATION FLOW  <— HEATING
CONNECTION PRINTED FROM DRAWING D158071rev01

Figure 14. 5 Ton HP (060 Models)

FIELD INSTALLED
INTER-CONNECTING

TUBING
EEV GAS
g\llilz:?l%l:l‘\l y—‘—\ OUTDOOR s
! ! SECTION ‘ SWITCHOVER
' 14 FLARE _ ! ‘ VALVE -g—
- | PRESSURE § ! Py T~
. ! !
‘ T
| PRESSURE ‘ - - OUTDOOR
| tEro | TRANSDUCER ‘ ‘ o
| CONNECTIONS | ‘ Lo
: ‘ sov
| | HPCO ‘ coiL S
I I COMPRESSOR '
INDOOR ! I MUFFLER ‘
colL | ! ‘ f
‘ ‘ 8 v
! | - ~
| |
I | J
! 1/4 FLARE | INTERNALLY CHECKED - -
| PRESSURE | | ELECTRONIC EXPANSION \''
: TAP ! VALVE DISTRIBUTOR — %= )
BI-FLOW | | FD
LiQuID >
! ‘ LINE _ I
| DRIVE o
COOLING
LOOP INDICATES DIRECTION OF —= COOLING
FIELD REFRIGERATION FLOW -a4— HEATING
’ CONNECTION PRINTED FROM DRAWING D158073rev01

32 4T-VO-SF-1A



Refrigeration Circuits for Heati
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ng and Cooling
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REFRIGERANT FLOW — i

INDOOR
SECTION

Figure 15. 2 TON A/C (024 Models)

FIELD INSTALLED
INTER-CONNECTING

TUBING

FIELD

CONNECTION

INDOOR
COoIL

REFRIGERANT FLOW ——

EXPANSION
VALVE

FIELD

CONNECTION

INDOOR
SECTION

INDOOR

colL

FIELD
CONNECTION

[
EXPANSION
VALVE

FIELD
CONNECTION

FIELD INSTALLED

INTER-CONNECTING

TUBING

— 1

1/4 FLARE
PRESSURE

A OUTDOOR
SECTION
SUCTION
LINE
PRESSURE S
TRANSDUCER OUTDOOR
colL
HPCO COMPRESSOR
J G
1/4 FLARE
PRESSURE — \
TAP DISCHARGE
LINE
DRIVE
LIQUID LINE COOLING <_ REFRIGERANT FLOW
LooP
PRINTED FROM DRAWING D158077
Figure 16. 3 Ton A/C (036 Models)
OUTDOOR — OUTDOOR
1/4 FLARE SECTION coi
PRESSURE
TAP
SUCTION
LINE
%—/\7
PRESSURE )
TRANSDUCER
8
COMPRESSOR
> 8
DRIVE
J
1/4 FLARE + C/ EggélNG
PRESSURE
TAP
DISCHARGE L1
LINE
« REFRIGERANT FLOW
LIQUID LINE

PRINTED FROM DRAWING D158074
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Refrigeration Circuits for Heating and Cooling

Figure 17. 4 Ton A/C (048 Models)

FIELD INSTALLED
INTER-CONNECTING

BIN
4‘—‘ OUTDOOR
| | ( > coiL
INDOOR | 1/4 FLARE OUTDOOR
SECTION ! PRESSURE SECTION
I | TAP
! I
| | AV
! I SUCTION
REFRIGERANT FLOW — [ INE
! I
FIELD | | PRESSURE 4
CONNECTION | | /TRANSDUCER
! I
! I
| | g
! I Q
: ! COMPRESSOR
I -0
INDOOR ! I HPCO
coiL I | g
! | A\
! I
! I
! I
I D
| ! 1/4 FLARE ~/ C,
! PRESSURE ——
| | TAP
I | DISCHARGE
| | LINE
Q 4
U DRIVE
EXPANSION COOLING —~=ailll—— REFRIGERANT FLOW
VALVE LIQUID LINE LooP
PRINTED FROM DRAWING D158075
FIELD
CONNECTION
Figure 18. 5 Ton A/C (060 Models)
—
FIELD INSTALLED
INTER-CONNECTING OUTDOOR
: coiL
INDOOR | ) 14 FLARE OUTDOOR
SECTION 1 | PRESSURE SECTION
! ! TAP
| I
| | 8
| I
SUCTION
REFRIGERANT FLOW—JJ— | | LINE

PRESSURE 8
/ TRANSDUCER

FIELD
CONNECTION

COMPRESSOR

INDOOR
coiL

C

1/4 FLARE
PRESSURE

J
\ DISCHARGE
LINE

DRIVE
COOLING ~ —iffl—— REFRIGERANT FLOW
LOOP

EXPANSION

|

|
VALVE , LIQUID LINE
|
|

PRINTED FROM DRAWING D158076

FIELD
CONNECTION
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Load Shedding

Field Supplied Connections and Control

Logic Device
z Rl Control Signal

Integrated Variable
Speed Control (IVSC)

= [ToEeEd

—_ — P BT = Trace on PCB connects Rto T3
u[Eege i B I
/ \ LOAD s—|EDSTy
P ololololalololalE
OLEEMEEARE

\ SOLENOID
DATA D B
E] f&_ * B to Common Pigtail
% | ® R Pigtail for 24VAC input

Ja
e D to Data Pigtail

ALUMINUM COVER PLATE
Field Connections

Note: 24VAC input only required for
J\/\/\/ Demand Response
Note: See “"Communicating Display Assembly,” p.

45 (CDA) instructions for External Switch
found in the configuration menu.
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Communication Loss

No LEDs are lighting:

Power Applied to Unit but no Status and Comm
Comm LED

.

Check and Record CDA Status -
Powered/Not Powered

i y . ".! Scan to see a
. . 8§ @H= video on the
Power Off 2 min (need to wait to 0 ﬁCommunications
completely bleed off voltage for [=] 'r.aa: ITroubleshooting

Measure DC Bus Voltage with

true reset) and then Power On -
multimeter (+VDC to -VDC)

A WARNING Is DCV > 240VDC?

Yes

a

‘x Yes

400 VOLTS
ELECTRICAL HAZARD

Failure to follow this
warning could result in
personal injury or death.

Check Supply Voltage at Board
(Use connector points at top of board.)

First time
through porcess?

WAIT TWO (2) MINUTES
after disconnecting power
prior to touching electrical
components as they may
hold a dangerous charge
of 400VDC, then verify DC
Voltage is less than 42VDC
at inverter test points
labeled +VDC and -VDC N
before servicing board. 0

ﬁ = Yes s Vsupply between
170 and 253VAC?
A
Remove power and isolate all
Drive SW or HW external sensors. Disconnect HPCO, No
issue: Replace J1, CDA, EEV and PWM. Reapply
Drive power.

LEDs
lighting

Check upstream
At Disconnect
Breaker.

Yes
No
Replace Identify and
Drive repair shorted
circuit/component
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Breaker Trip Procedure

Breaker Trip Procedure

v
Verify wiring
Verify sensor readings
. Check breaker
400 VOLTS - Check breaker size

A WARNING

ELECTRICAL HAZARD . Check for GFCI on circuit -
Failure to follow this . Replace breaker if necessary ' Scan to see a

warning could result in
personal injury or death.

video on the
u Break Tip
WAIT TWO (2) MINUTES Procedure
after disconnecting power
prior to touching electrical
components as they may
hold a dangerous charge
of 400VDC, then verify DC
Voltage is less than 42VDC

mmediate trip as
soon as breaker is

at inverter test points Yes
labeled +VDC and -VDC ?
before servicing board. l CIOSed : No

Disconnect OD fan
and close breaker Run Drive

[ ®| Diagnostic Test
Disconnect AC
Input from drive |4—Yes Drive Test:
and close breaker No > No
Passed?
Yes
¢ Go to Drive
. Diagnostic Test
Test Response 6:
Weak Breaker or Flow Chart
Drive Fault No Fault Found
Yes—— ¢
No
%

Verify wiring No Run OD Fan Test

Check breaker

Check breaker size

Replace breaker if necessary

No
Fan Motor or
Connections or <Yes
Reconnect drive Breaker
without fan
No
. Run System at
Weak Breaker 100%
or Drive Fault
(99% chance +—Yes No»  Connect Fan
Drive)
Replace Breaker rYes
No
Fan Motor or Investigate system issue or
Connection Failure Yes weak breaker
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Start Compressor

Drive Current
Failures

A

Any Error 177 within
30 seconds of operation

A

Inspect terminal connector
to compressor for open
circuits

Was a repair of
connection required?

No

i

Go To: Compressor
Verification: Parameters

38

v

Breaker Trip
Occurs

IScan to see a
2 video on the
2 Compressor
» Troubleshooting

Go to Breaker Trip

Procedure

-yl

400 VOLTS
ELECTRICAL HAZARD

Failure to follow this
warning could result in
personal injury or death.

WAIT TWO (2) MINUTES
after disconnecting power
prior to touching electrical
components as they may
hold a dangerous charge
of 400VDC, then verify DC
Voltage is less than 42 VDC
at inverter test points
labeled +VDC and -VDC
before servicing board.
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Compressor Verification: Parameters

Compressor Verification:
Parameters
Scan to see a
"2, video on the
Compressor
Parameters

In CDA menu under unit controls verify PM tonnage
matches model number

Does PM match

L No model? Yes
Replace PM
In CDA menu under unit controls verify that
compressor size matches compressor model
Y QNN number (DRV COMP SIZE)

y ‘

‘i Yes

400 VOLTS
ELECTRICAL HAZARD

Failure to follow this
warning could result in
personal injury or death.

WAIT TWO (2) MINUTES
after disconnecting power
prior to touching electrical
components as they may

hold a dangerous charge
of 400VDC, then verify DC
Voltage is less than 42VDC
at inverter test points
labeled +VDC and -VDC
before servicing board.

4T-VO-SF-1A

Does compressor size
match unit model number?

Yes
No

Run Drive Diagnostic Test

Replace
Compressor
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Run Drive Diagnostic Test

Run Drive Diagnostic Test

Drive Test:
Passed?

Test Response 1:
No Fault Found

&' Scantoseea

. video on Run
Drive

Diagnostics

Passed: No Fault

h 4

4

Test Response b5:
Compressor Rotor
Malfunction

No
] *—‘
TeStDITiispg\r;\?e 2: Test Response 3: TestResponse 4:
e Crpr Lead/Winding Cmpr Lead/Winding
Malfunction (In- Short Open
rush/PFC Fault)
A
GoTo
i “Compressor
o GoTo Verification: Open”
eplace “Compressor Troubleshooting
Drive Verification: Short Flow Chart
or Earth Fault”
Troubleshooting
Flow Chart
< Scant
) vi(iiaerl) gnsi(ca)\?v to Yes

First Time
through drive
test?

400VOLTS
ELECTRICAL HAZARD

Failure to follow this
warning could result in
personal injury or death.

WAIT TWO (2) MINUTES
after disconnecting power
prior to touching electrical
components as they may
hold a dangerous charge
of 400VDC, then verify DC
Voltage is less than 42 VDC
at inverter test points
labeled +VDC and -VDC
before servicing board.

(¢ ol

If Ambient > 85,

disconnecting dome sensor
will force pre-heat.

Verify that pre-heating is functional with System
idle. A good way to verify sump heat is on is to

monitor compressor watts from the CDA on the
U,V & W currents. One leg will have twice the

A 4

Wait 12 hours for pre-heat
to move liquid refrigerant v
out of compressor or

Replace
Compressor

4

Manual
Procedure

Run Drive Diagnostic Test

40
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Compressor Verification: Short

Compressor Verification:Short

A WARNING
y Scan to see a
¢ video on Shorted
400 VOLTS . . - Cqmpressor
ELECTRICAL HAZARD Disconnect compressor wiring Windings
ting soula vesultin harness from drive.
personal injury or death.

WAIT TWO (2) MINUTES

after disconnecting power
prior to touching electrical y
components as they may

hold a dangerous charge

of 400VDC, then verify DC R . .
Voltage is less than 42VDC

Voltage Is less than Run Drive Diagnostic Test
labeled +VDC and -VDC
before servicing board.

Open Result? Short

Connect harness to drive and disconnect
compressor from harness.

Replace
L Drive

Run Drive Diagnostic Test

Scan to see a
3 video on how to
1 replace the IVSC

Open
Verify compressor shorted Short
with multimeter: pin to shell \—l
v Repair or Replace
Harness
Replace
Compressor
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Compressor Verification: Open

400 VOLTS
ELECTRICAL HAZARD

Failure to follow this
warning could result in
personal injury or death.

WAIT TWO (2) MINUTES
after disconnecting power
prior to touching electrical

Compressor Verification:
Open

4

components as they may

hold a dangerous charge

of 400VDC, then verify DC
Voltage is less than 42VDC

at inverter test points h
labeled +VDC and -VDC
before servicing board.

Disconnect compressor wire

Scan to see a
¥ video on Open
3 Compressor
Windings

For reference: resistance

arness from drive and manually
check resistance leg-to-leg

A

No

4

Open?

Yes

should be 0.4-0.5 Ohmns

Visually Inspect
Connection Points:
Drive Side

Connections
Good?

Isolate harness. Check for
continuity of harness leads

No

l o

Repair or Replace
Harness

Scan to see a
f#f1} video on how to
a1:L1 replace the IVSC

42

Verify Compressor
Windings Open

Replace
Compressor

Yes

Repair or Replace
Harness
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Inverter Temperature

Excessive Rectifier
Temperature De-rate

Excessive Rectifier

Excessive Inverter

Excessive Inverter

Visual/Mechanica

A WARNING

400 VOLTS
ELECTRICAL HAZARD

Failure to follow this
warning could result in
personal injury or death.

WAIT TWO (2) MINUTES
after disconnecting power
prior to touching electrical
components as they may
hold a dangerous charge
of 400VDC, then verify DC
Voltage is less than 42VDC
at inverter test points
labeled +VDC and -VDC
before servicing board.

Temperature Temperature De-rate Temperature
Shutdown Shutdown

Check system condition: outdoor
temp sensor, suction temp, suction

pressure inverter temp, rectifier
temp, dome temp and drive current

for each leg, supply voltage
Is
System in
. Check for System
Yes normal operating No—» Issuey
state?

Verify operating range is within
limits. See product specifica-
tions for more infomation.

Inspection of Heat Sink
OoK?

No
Are all fasteners present

Alignment of bracket
Cracks in bracket
Corrosion/pitting

Disassemble Tube
from cold plate

v

CheckTorque of
screws (40-50 in. lbs.).
Tighten mounting

Yes

Lack of Heat Dissipation
Due to:

OD fan failure in cooling
ID fan failure in heating
Ref. blockage
Charge
Non-condensib les

Verify Module Temperature Sensors:

1) Shutdown unit and wait at least 30 minutes

2) Inverter and rectifier temperature sensors should both be
close to the ambient temperature. Use CDA Monitor Menu.

screws and/or re-do
thermal paste

Cooling Issue: Drive
—|Failure or still ambient
condition issue

N

Proceed to Startup
and check inverter and
rectifier temperatures
(normal range is less

than 200F)

4T-VO-SF-1A

Do
Inverter/Rectifier
temps look
in range?

Sensor Fault
Drive Failure
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Electronic Expansion Valve (EEV) Troubleshooting
Flowchart

The Electronic Expansion Valve (EEV) installed in this heat pump is designed to control superheat entering the compressor when the system is
running in mechanical heating mode. During cooling mode, refrigerant flow is controlled by the expansion device in the indoor unit. Therefore,
any ooperational problems observed in cooling mode are not caused by the outdoor EEV.

The following flow chart was designed to assist in troubleshooting the EEV.

Note: The EEV closes with every OFF cycle in the heating mode of operation. During Defrost and in the Cooling mode of operation, the EEV
will drive to full open.

Using the CDA, verify the following:

1. SYSTEM STATUS is HEATING in the
home screen.

2. SOV position is HEAT and

EEV position is greater than step 56

in the Monitor menu.

System is pumping
down in heat mode

' Scantoseea
i video trouble-
#Ea shooting the EEV

System is very low on charge
1. Check charge per Service Facts

A\

| EEV Valve is stuck closed

"| 1. Verify valve operation with the
Open ValveTest found in the CDA
Control menu.

EEV valve is stuck open

1. Verify operation with the
Close Valve Test found in the
CDA Control menu.

Low superheat
(flooding) in heating
mode

Sensors are out of calibration

1. Verify sensor values in the CDA Monitor
menu. For sensor accuracy test, compare
sensor values to charts found in the Service
Facts.

High superheat
(low suction pressure)
in heating mode

System is low on charge
1. Check charge per Service Facts

Sensors are out of calibration

1. Verify sensor values in the CDA Monitor
> menu. For sensor accuracy test, compare
sensor values to charts found in the Service
Facts.

EEV valve is stuck closed
1. Verify valve operation with the

A4

EEV Hunting
(Suction pressure
moves up & down)

44

Sensor are out of calibration

1. Verify sensor values in the CDA
Monitor menu. For sensor accuracy,
test, compare sensor values to
charts found in the Service Facts

Open Valve Test found in the CDA
Control Menu

v

and insulated

Verify temperature sensor is
clipped tight to suction line

Verify Outdoor Unit:
1. Is free and clear of ice and debris

2. Has adequate clearance
3. Distributor tubes are not bent
or kinked
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Communicating Display Assembly

NAVIGATION

* To enter and exitTechnician Menus, press the Up/Down buttons
@ simultaneously for 5 seconds.
¢ To return to the Home Screen, press the Up/Down buttons
SYSTEM STATUS - simultaneously for 5 seconds.
P00 0000000000000 ¢ To return to the top level of any menu, press the Left/Right buttons
simultaneously for 5 seconds.
¢ After five minutes of inactivity in the Technician Menu section, the
Home Screen will be displayed. Pressing the Enter button for
5 seconds will increase this time to 20 minutes.

[TECHNICIAN MENUS]

12

MENU ¢ & o

1 MONITOR MENU J(—) ALERT MENUJ O] ALERT HISTORY ’(—) CONFIG MENU , € CONTROL MENU s J
>

T.he Mon.ltor Men.u The Alert Menu The Alert History The Configuration The Control Menu
displays information displays active alerts. menu displays alerts  Menu is where contains a selection of
OD?ifgz::Z ztnaélii'e stored over time. Note  System parameters unit function tests that
that clearing Alert and options are set are used to verify
SystemTachometer. History will also clear  and reported. operation.
Scan to see an Active Alerts.

1 overview video
about the CDA

Home Screen— Communicating Display Assembly

Table 6. Status Menu/Home Screen

e The System Status is shown continuously on the Home Screen.
e The System Status will alternate with Fault Information if there is an active fault.
e Low level faults do not appear on the Home Screen.

Auto Scroll
1
4
UNIT CONTROLS
SYSTEM STATUS (1) »| UNIT DATA P XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX o &
>
|
. v A4
I
UNIT MODEL # AOQC SW BUILD
1 AOC SWVERSION
| ékIIEeFl{‘;rsLortTexb XXXXXXXXXXXXXXX)¢( XXXKRXKRXXKRXKKX [P s R XRKXKKX
e
|
PR A—— Y h 4
: UNIT SERIAL # MOC SW BUILD MOC SW VERSION
) ARERT 2 iTexts XXXXXKXXXXXXXXXX xxxxxxxxxxxxxx>3<¢ > XXXXXXXXXXXXXXX
1 ¢ >
: System Status will display a value from the left column
|
e Y __ Y
I STANDBY Idle, No demand present CDA SW BUILD CDA SWVERSION
I ALERT 3 COOLING Compressor cooling demand XXXXXXXXXXXXXXXX [
: <Alert short Text> HEATING Compressor heating demand [} XXXXXXXXXXXXXXEX
. DEFROST Compressor defrost (cooling) demand >
] LOAD SHED Compressor demand inhibited from external control
1 OIL RETURN Compressor demand imposed by protection logic
* CLG DERATE Compressor demand imposed by protection logic A4
T T T TTTTTTTTN HTG DERATE Compressor demand imposed by protection logic .
| ALERT 4 PUMP DOWN Command Compressor to operate at Maximum DRV COMP SIZE Note: This value repesents
I <Alert short Text> speed in Cooling and Nominal speed in Heating XXX ¥ | compressor size in tonnage, and
! CHARGING ICompressor cooling demand imposed by system is stored in the Personality
ogic h
CHECK CHARGE Compressor heating demand imposed by system Module. Valid values are 2, 3, 4
Auto Scroll 3 logic and5.
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Technician Monitor Menu

The Monitor Menu displays information on System
status, Drive stats and the System Tachometer.

CONTROL

[

MENU <

Continued on next page

46

MONITOR MENLJ¢

» ALERT MENU

P —

COMP DEMAND
XXX% o

v

COMP SPEED
XXX RPM

v

SOV POSITION
HEAT/COOL 4

v

EXTERNAL SWT
CLOSED/OPEN/IGNORE

v

AMBTEMP
XXX F ¢

v

EXT ODTEMP

XXX F
v

COILTEMP
XXX F ¢

v

SUCT T SENSE

XXX F
v

SUC PRESS
XXX PSIG 4

v

SUPERHEAT
XXX F 4

v

DOMETEMP
XXX F 4

v

MOTOR PWM

XX
y

EEV POSITION
XXXIYYY STEPS*J

—>

EEVTYPE

v

TP/TT -

¥ video about the
s CDA Monitor
. Menu

Cycling Stage Will Display “STAGE 1"
Modulating Stage will Display “% DEMAND"”

ODS (Ambient Temp Sensor)

CTS (Coil Temp Sensor)

STS (SuctionTemp Sensor)

SPS (Suction Pressure Sensor)

CDTS (Comp DomeTemp Sensor)

PWM value on line 2 between 0-99

Heat Pump Only

4T-VO-SF-1A
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Technician Monitor Menu

Continued from previous page

MONITOR MENU SYSTEM MENU

A
DRIVE y| COMP POWER
S [T XXXWATTS ¢
LINE VOLTAGE
XXX
DC VOLTAGE
XXX
DRVAMPSAVG . |« DRV AMPS ©| DRVAMPS DRV AMPS
S[E U=XXX - V=XXX - W=XXX -
INVERTERTEMP
XXX F 4
RCTFRTEMP
XXX F
v 5
SYSTEM <> SYSTTIME
TACHOMETER <% XXXXXXHRS ¥
CYCLETIME COOL RUNTIME HP RUNTIME DFT RUNTIME
ST XXXXXX HRS < XXXXXX HRS o XXXXXX HRS o
CYCLE COUNT < CLG CYCLE COUNT HTG CYCLE COUNT DFT CYCLE COUNT
S XXXX - XXXX - XXXX -
4 Q
>
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Technician Alert Menu

The Alert Menu displays active alerts.

MONITOR( »| ACTIVE ALERTS

MENU

<>

Note: Clearing Alert History will also clear Active
Alerts and will reset the Outdoor Control
without the need to cycle power.

ALERT HISTORY

\
Note: Display NONE on

48

A line 2 if there are no
| alerts.
Y
ALERT 1 % |« ALERT1 M
<Alert short Text> <time since occurrence>
A
|
|
[
Y
ALERT # % |<«—>| ALERT# he
<Alert short Text> <time since occurrence>
A
|
|
[
Y
ALERT # % |<«—>| ALERT # he
<Alert short Text> <time since occurrence>
A
|
|
[
Y
ALERT # % l<| ALERT# he
<Alert short Text> <time since occurrence>
A
|
|
1
Y

" Scan to see a

- video about the
72 CDA Alert Menu
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Technician Alert History Menu

Note: Clearing Alert History will also clear Active
Alerts and will reset the Outdoor Control
without the need to cycle power.

vy

ACTIVE ¢ | I ALERTHISTORY CONFlG

ALERTS E > MENU

, Scanto see a
. video about the
CDA Alert Menu

Note: Display NONE on line 2 if there are no alerts.

Y
ALERT 1 %l »| ALERT 1 N <«—>| ALERT g
<Alert short Text> XXX Count <time since occurrence>
A
Y
ALERT # %l »| ALERT # N <«—>| ALERT # N
<Alert short Text> XXX Count <time since occurrence>
CLEARALERTS  ¥|¢ 3| AREYOUSURE?
YES <Enter> YES <Enter>

I I

Note: When alert history is cleared, active
alerts will be reset.

Resetting alerts will clear outdoor hard
lockout conditions without the need to

4T-VO-SF-1A
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Technician Configuration Menu

System parameters and options are reported and
set from the Config Menu.

ALERT

N
>

MENU

50

A

Y
CONFIGMENU |, [ CONTROL

& MENU
¢ Scan to see a
i video about the
!t CDA Config

EXT SWITCH __] EXT SWITCH i’ Menu
INACTIVE* v'ACTIVE ¥ ACTIVE* VINACTIVE
MIN AIRFLOW __] MIN AIRFLOW | MIN AIRFLOW __] MIN AIRFLOW
FACTORY* v FACTORY ¥ 30% v'FACTORY 40% v'FACTORY 50% v'FACTORY

¢ Minimum Airflow Note:
CLG BLW ON __| CLGBLWON For initial launch, the factory minimum

DELAY* v'DELAY

NONE vDELAY ¥

¥

CLG BLW OFF
DELAY* vDELAY ¥

] CLG BLW OFF

NONE v DELAY ¥

¥

HTG BLW ON
DELAY* vDELAY  #

] HTG BLW ON

NONE v DELAY ¥

¥

HTG BLW OFF
DELAY* vDELAY ¥

] HTG BLW OFF

NONE vDELAY ¥

¥

ID AIR CLG
CMFRT* vCMFRT ¥

] ID AIR CLG

EFF vCMFRT ¥

¥

ID AIRHTG
CMFRT* vCMFRT o $

] ID AIRHTG

EFF v CMFRT ¥

q
PFC

AUTO* vVAUTO ¥

] PFC

ON vAUTO o

¥

RESTORE DFLT?
YES <ENTER>

ARE YOUR SURE?
YES <ENTER> $

3

airflow will be 30%

Blower Delays Notes

vIndicates Active Value
* Indicates Factor Default Value

Cooling on:

Cooling off:
Heating on:
Heating off:

0 Seconds

The respective field will not be
displayed if the value is configured to
be 0. If any value other than

0, then the field shall be displayed.
90 seconds

30 Seconds

60 Seconds

4T-VO-SF-1A
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Technician Control Menu

Forced Defrost, EEV, LSOV, Evacuation, Run Drive and Note: If system is in Lockout, Unit Tests are not
Run Outdoor Fan tests are initiated and performed available.
from the Technician Control Menu.
—>
¢ Drive Test Notes

CONFIG ¢ | o | CONTROL MENU|¢—3MONITOR 1. Drive Diagnostics f hutdown and wait
MENU €] & MENU “until compressor is completely coasted before
running the drive diagnostic routine.

A 2.The OD system will enter a hard lockout state to
\ 4 ?nsure no other system component is attempting
o run.
RUN DRVTEST TESTING 3. Show “TESTING” while internal diagnostics are

being performed (about 30 seconds).

PRESS ENTER 4. One of five conclusions will be displayed at the

7 T end of the DriveTest as a result of running the
! test.
* 5. Atllthe co.ncldu.sicin ofdthis tlest, the resultls ?jcreerﬂ
will remain displayed until power is cycled or the
E’?‘)SF%LEJB + Exit Drive Test optlyon is used.

6. If Drive Test result is “Passed No Fault” the
T compressor will run for one minute.
L 7.The user will then have the ability to scroll up or
down to visit an Exit Drive Test screen. Exiting the
SHORTED Drive Test will reset the IVSC software and clear
WIRE/WINDING # the hard lockout state.

8. If the Drive Diagnostic test is not exited, a 2 hour
. timer will be kept, and upon expiration of that
L timer the IVSC will automatically reset itself.

OPEN
WIRE/WINDING 4

FAILED
LOCKED ROTOR #

FAILED
DRIVE HW *
'
EXT DRVTST
PRESS ENTER +
Y
RUN OD FAN? [ _ 1 MOTOR PWM <> STOP OD FAN?
PRESS ENTER * XX «+ | 7| PRESSENTER o
A
Run OD FanTest Procedure Run OD FanTest Notes
The OD FanTest sends a high-speed 1. System can be in any mode but must be idle to
command signal to the OD fan motor enter RUN OD FAN test.
and can be used to verify motor and 2. If thermostat is sending demand to the outdoor
control operations. unit, RUN OD FAN test is not available.
If the OD Fan motor does not run: 3. Press ENTER from RUN OD FAN screen.
1. Verify fan blades are free from obstruction 4. Send 99% PWM (100%CFM) to OD Fan Motor.
and motor turns freely. 5. When test begins, change screen to display
2. Confirm high voltage to OD Fan is present “MOTOR PWM" on line 1 and actual PWM value
and in range (187VAC-252VAC). on line 2.
3. Confirm high voltage leads are connected  6.To end test, navigate to right and press ENTER
Y Y and not damaged. from STOP OD FAN screen.
4. Confirm motor is receiving a PWM signal 7 User should be able to navigate back and forth
continued on next page by measuring DC Volts at plug J9 on the between the display screen and the STOP OD
IVCS. High speed fan signal should FAN screen.
measure between 15-18 Volts DC. 8. Test terminates after 1 hour if STOP OD FAN
5. Confirm PWM motor plug (J9) and leads step is not use.

are connected and not damaged.
With all inputs and conditions verified,
motor is defective.

4T-VO-SF-1A
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Technician Control Menu

Continued from previous page

Heat
Pump
Only

Control Menu

A

Heat
Pump
Only

Heat
Pump
Only

Heat
Pump
Only

)

FRC DFT TEST IN PROGRESS
PRESS ENTER [ =~ 71 CTS <value>
A |
TEST COMPLETE
Y
EEV TEST <« EEVTEST
OPEN <500> o [ 7| cLosE <500> -
: :
EEV TEST EEV TEST
v OPEN <XXX> v CLOSE <XXX>
LSOV TEST LSOV TEST
COOL? YES HEAT? YES

TEST IN PROGRESS

TEST IN PROGRESS

v'COOL/HEAT/COOL v'HEAT/COOL/HEAT
i i
TEST COMPLETE TEST COMPLETE
AN
i
EVACUATION

EEV OPEN <500>

REMOVE OD POWER
BEFORE SERVICING

52

NOTES: Forced Defrost

1. System must be running with demand from the thermostat.

2. FRC DFTTEST can be initiated in heat mode.

3. Press ENTER to begin Forced Defrost.

4. Execute Forced Defrost following Defrost (Defrost terminates
on Coil temperature or maximum time override of 15
minutes).

5.When test begins, display TEST IN PROGRESS on line 1 and
Coil temperature value on line 2. Note: Home Screen, under
System Status will display DEFROST.

6. When test is complete display TEST COMPLETE for 10
seconds.

7. If there is a defrost fault condition, stop test and send alert to
the Alert Menu.

Note: Screens will update as the test proceeds.

EEV Test Mode Notes

1.The EEV test is allowed during Idle, Cooling, Heating and
Forced Defrost Modes.

. Select the OPEN or CLOSE test by navigating left or right.
Press ENTER from EEVTEST screen to begin EEV test.

Check mark indicates test is in progress and valve position

will be displayed on line 2. Note: Screens will update as test

proceeds.

. OPEN test terminates after 30 seconds.

. At end of test remove check mark in front of OPEN and return
to controlling valve position or last known position if system
isidle.

CLOSE test terminates after 90 seconds.

. At end of test remove check mark in front of CLOSED and
return to controlling valve position or last known position if
system is idle.

. If there is an EEV fault condition, stop test and send alert to
the Alert Menu.

LSRN

o o

0 N

©

LSOV Test Notes

1. System must be running with demand from the thermostat.

2. LSOVTEST can be initiated in heating mode or cooling mode.
Note: During HEAT mode, only heat-mode LSOV test is
allowed and avaialble. *Note: During COOL mode, only
cool-mode LSOV test is allowed and available. *

3. Press ENTER to begin test.

4. During TEST IN PROGRESS, display a check mark in front of
the current mode but update screen text as mode changes per
test sequence.

5.Test sequence will pulse the SOV coil in the order displayed,
and wait 10 seconds between each directional pulse.

6. When test is complete, display TEST COMPLETE for 10
seconds.

7. If there is an LSOV fault condition, stop test and send alert to
the Alert Menu. Note: LSOV test will not available during
defrost.

* During LSOVTEST, if a mode change request is received, the
LSOV test will terminate.

Evacuation Notes

1. Press enter to execute EVACUATION mode.

2. Entering EVACUATION puts the OD system into a hard
lockout state.

3. Send alert Err 187.00 to communicating thermostat.

4. Ignore all thermostat demand until hard lockout is cleared by
power cycle.

5. Open EEV and remain at the full open position until power is
cycled (open ID EEV - Phase2).

6. During EVACUATION mode, display EEV valve position as
OPEN <500> on line 2 (EEV shall be at 500 step position).

7. If there is an EEV fault condition, stop test mode and send
alert to the alert menu.

8.Technician to follow on-screen note to ‘Remove power before
servicing.”
Note: See Evacuation Mode write-up on Control Notes page.
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Pressure Curves

Figure 19.

TAMS8CQ0B30V21

Cooling with Hectronic Expansion Valve

4TWV0024A

TAMS8CQ0B30V21

Heating

500

INDOORENTERING

DRY BULB CURVES
|ToPTOBOTTOM

450 140,70, AND 60 DEGF.

400

350

300

250

200

-5 5

OUTDOOR TEMPERATUREDegree F)

500 {INDOORNTERING |
WETBULB CURVES 4 (2)
TOPTO BOTTOM / /
450 -{71,67,63 AND 59 DEGF.
% 400
E 350
4)
I Y27 sy
% 300
L
£ 250
<
é 200 |
o 45 65 85 105 125
170
INDOORENTERING
165 {WETBULBCURVES
TOPTOBOTTOM
160 171,67,63 AND 59 DEGF.
155 | — (2
~ 150 T
O —
o ws 5 ~— (3
g 140 ES g e
135 ]
=== |
130 —
S 15 = |
% 120 |
115 :
|
3 o ©F
40 60 80 100 120

15 25 35 45 55 65

140
INDOORENTERNG
130 - DRYBULBCURVES
TOP TO BOTTOM /
120 80,70, AND 60 DEGF. /
y 4
p 4
90 T
80 &
y
70 /
60 /
50
40
30
-5 5 15 25 35 45 55 65

OUTDOOR TEMPERATUREDegree F)

COOLING PERFORMANCE CAN BE CHECKED WHEN THE OUTDOORTEMP IS ABOVE 55F.
* WHEN USING PRESSURE CURVESTO VERIFYTYPICAL PERFORMANCE, ALWAYS RUN THE SYSTEM WITH ONE OF THE
TEST MODES FOUND INTHE 950/850 COMFORT CONTROL. CHARGING MODE - COOLING OR CHECK CHARGE MODE - HEATING.

TO CHECK COOLING PERFORMANCE, SELECT THE PROPER INDOOR CFM, ALLOW PRESSURES TO STABLIZE. MEASURE INDOOR
WET BULB TEMPERATURE, OUTDOORTEMPERATURE, LIQUID AND SUCTION PRESSURES. ON THE PLOTS, LOCATE OUTDOOR
TEMPERATURE (1); LOCATE INDOOR WET BULB (2); FIND INTERSECTION OF OD TEMP. & ID W.B. (3); READ DISCHARGE (4) OR SUCTION

PRESSURE (5) IN LEFT COLUMN.

EXAMPLE: (1) OUTDOORTEMP. 82 F
(2) INDOORWET BULB 67 F
(3) AT INTERSECTION
(4) LIQUID PRESSURE @ 850 CFM IS 313 PSIG
(5) SUCTION PRESSURE @ 850 CFM IS 143 PSIG

4T-VO-SF-1A

ACTUAL:

LIQUID PRESSURE SHOULD BE +/- 10 PSI OF CHART
SUCTION PRESSURE SHOULD BE +/- 3 PSIG OF CHART

INTERCONNECTING LINES
GAS -5/8” 0.D.
LIQUID - 3/8”0.D.

DWG. NO. 4TWV0024A

53



% TRANE

Pressure Curves

54

500
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®» 450
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B 400
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O 350
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o
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o
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170
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& 155
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@ 135
E 430
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Figure 20. 4TWV0036A

TAM8CO0C36V31

Cooling with Electronic Expansion Valve

TAMS8CO0C36V31
Heating

500

INDOOR ENTERING

DRY BULB CURVES
450 TOP TOBOTTOM -

80, 70, AND 60 DEG F. /
400 — "
350 — / /
300 — —

//
250
200
5 5 15 25 35 45 55 65

OUTDOOR TEMPERATURE (Degree F)

{INDOOR ENTERING '
WET BULB CURVES / (2)
TOP TO BOTTOM
171,67, 63 AND 59 DEG F.
4 _
|
|
|
|
1(1)
45 65 85 105 125
INDOOR ENTERING
| WET BULB CURVES
TOP TO BOTTOM
{71, 67,63 AND 59 DEG F.
| -~ @
) 3
———————— B i A g
—
|
A
|
|
(11
40 60 80 100 120

140 INDOOR ENTERING
130 {DRY BULB CURVES
TOP TO BOTTOM
120 {80, 70, AND 60 DEG F. /
110 /
/

100 :/

90 S

80 > !

70 >

60

50 P

40 /,/

30

5 5 15 25 35 45 5 65

OUTDOOR TEMPERATURE (Degree F)

COOLING PERFORMANCE CAN BE CHECKED WHEN THE OUTDOORTEMP IS ABOVE 55F
* WHEN USING PRESSURE CURVESTO VERIFYTYPICAL PERFORMANCE, ALWAYS RUN THE SYSTEM WITH ONE OFTHE
TEST MODES FOUND IN THE 950/850 COMFORT CONTROL. CHARGING MODE - COOLING OR CHECK CHARGE MODE - HEATING.

TO CHECK COOLING PERFORMANCE, SELECT THE PROPER INDOOR CFM, ALLOW PRESSURES TO STABLIZE. MEASURE INDOOR

WET BULB TEMPERATURE, OUTDOORTEMPERATURE, LIQUID AND SUCTION PRESSURES. ON THE PLOTS, LOCATE OUTDOOR
TEMPERATURE (1); LOCATE INDOOR WET BULB (2); FIND INTERSECTION OF OD TEMP. & ID W.B. (3); READ DISCHARGE (4) OR SUCTION
PRESSURE (5) IN LEFT COLUMN.

EXAMPLE: (1) OUTDOORTEMP. 82 F

(2) INDOORWET BULB 67 F

(3) AT INTERSECTION

(4) DISCHARGE PRESSURE @ 1400 CFM IS 316 PSIG
(5) SUCTION PRESSURE @ 1400 CFM IS 138 PSIG

ACTUAL:

LIQUID PRESSURE SHOULD BE +/- 10 PSI OF CHART
SUCTION PRESSURE SHOULD BE +/- 3 PSIG OF CHART

INTERCONNECTING LINES
GAS - 3/4” 0.D.
LIQUID - 3/8"

DWG. NO. 4TWV0036A
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Pressure Curves
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Figure 21.

TAM8C0C48V41

Cooling with Electronic Expansion Valve

INDOOR ENTERING

-| WET BULB CURVES
TOP TO BOTTOM

71,67, 63 AND 59 DEG F.

1)
45 65 85

105 125

4TWV0048A

500

450

400

350

300

250

200

TAM8C0C48V41

Heating

INDOOR ENTERING
DRY BULB CURVES
TOP TO BOTTOM

80, 70, AND 60 DEG F.

5

]
]

\\

\A

-5

a

15 25

OUTDOOR TEMPERATURE (Degree F)
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1WET BULB CURVES
TOP TO BOTTOM
171,67,63 AND 59 DEG F.

(&)

100 120

140
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45 55 65

INDOOR ENTERING
41 DRY BULB CURVES

TOP TO BOTTOM
480, 70, AND 60 DEG F.

/'

~

/,

-5 5 15 25

OUTDOOR TEMPERATURE (Degree F)

COOLING PERFORMANCE CAN BE CHECKED WHENTHE OUTDOORTEMP IS ABOVE 55F.
* WHEN USING PRESSURE CURVESTO VERIFYTYPICAL PERFORMANCE, ALWAYS RUN THE SYSTEM WITH ONE OF THE

TEST MODES FOUND INTHE 950/850 COMFORT CONTROL. CHARGING MODE - COOLING OR CHECK CHARGE MODE - HEATING.

TO CHECK COOLING PERFORMANCE, SELECT THE PROPER INDOOR CFM, ALLOW PRESSURES TO STABLIZE. MEASURE INDOOR

WET BULB TEMPERATURE, OUTDOORTEMPERATURE, LIQUID AND SUCTION PRESSURES. ON THE PLOTS, LOCATE OUTDOOR
TEMPERATURE (1); LOCATE INDOOR WET BULB (2); FIND INTERSECTION OF OD TEMP. & ID W.B. (3); READ DISCHARGE (4) OR SUCTION
PRESSURE (5) IN LEFT COLUMN.

EXAMPLE: (1) OUTDOORTEMP. 82 F

4T-VO-SF-1A

(2) INDOORWET BULB 67 F.

(3) AT INTERSECTION

(4) DISCHARGE PRESSURE @ 1800 CFM IS 328 PSIG
(5) SUCTION PRESSURE @ 1800 CFM IS 141 PSIG

ACTUAL:
LIQUID PRESSURE SHOULD BE +/- 10 PSI OF CHART
SUCTION PRESSURE SHOULD BE +/- 3 PSIG OF CHART

INTERCONNECTING LINES
GAS -
LIQUID - 3/8”

7/8" 0.D.

45 55 65

DW G. NO. 4TWV0048A
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Pressure Curves

DISCHARGE PRESSURE (PSIG)

SUCTION PRESSURE (PSIG)

Figure 22. 4TWV0060A

TAMBCOC60V51

Cooling with Hectronic Expansion Valve

TAMBC0C50V51
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OUTDOOR TEMPERATURE (Degree )

COOLING PERFORMANCE CAN BE CHECKED WHEN THE OUTDOORTEMP IS ABOVE 55F.
* WHEN USING PRESSURE CURVESTO VERIFYTYPICAL PERFORMANCE, ALWAYS RUN THE SYSTEM WITH ONE OFTHE

TEST MODES FOUND INTHE 950/850 COMFORT CONTROL. CHARGING MODE - COOLING OR CHECK CHARGE MODE - HEATING.
TO CHECK COOLING PERFORMANCE, SELECT THE PROPER INDOOR CFM, ALLOW PRESSURES TO STABLIZE. MEASURE INDOOR
WET BULB TEMPERATURE, OUTDOORTEMPERATURE, LIQUID AND SUCTION PRESSURES. ON THE PLOTS, LOCATE OUTDOOR
TEMPERATURE (1); LOCATE INDOORWET BULB (2); FIND INTERSECTION OF OD TEMP. & ID W.B. (3); READ LIQUID (4) OR SUCTION

(5) PRESSURE IN LEFT COLUMN.

EXAMPLE: (1) OUTDOORTEMP. 82 F

56

(2) INDOORWET BULB 67 E

(3) AT INTERSECTION

(4) LIQUID PRESSURE @ 2100 CFM IS 326 PSIG
(5) SUCTION PRESSURE @ 2100 CFM IS 137 PSIG

ACTUAL:

LIQUID PRESSURE SHOULD BE +/- 10 PSI OF CHART
SUCTION PRESSURE SHOULD BE +/- 3 PSIG OF CHART

INTERCONNECTING LINES
GAS - 1-1/8” O.D.
LIQUID - 3/8”0.D.

DWG. NO. 4TWV0060A

4T-VO-SF-1A
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Pressure Curves

Figure 23. 4TTV0024A

TAM8C0B30V21
Cooling with Hectronic Expansion Valve
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COOLING PERFORMANCE CAN BE CHECKED WHEN THE OUTDOORTEMP IS ABOVE 55F.
* WHEN USING PRESSURE CURVESTO VERIFY TYPICAL PERFORMANCE, ALWAYS RUN THE SYSTEM WITH ONE OFTHE
TEST MODES FOUND INTHE 950/850 COMFORT CONTROL. CHARGING MODE - COOLING.

TO CHECK COOLING PERFORMANCE, SELECT THE PROPER INDOOR CFM, ALLOW PRESSURES TO STABLIZE. MEASURE INDOOR
WET BULB TEMPERATURE, OUTDOORTEMPERATURE, LIQUID AND SUCTION PRESSURES. ON THE PLOTS, LOCATE OUTDOOR
TEMPERATURE (1); LOCATE INDOOR WET BULB (2); FIND INTERSECTION OF OD TEMP. & ID W.B. (3); READ LIQUID (4) OR SUCTION
(5) PRESSURE IN LEFT COLUMN.

EXAMPLE: (1) OUTDOORTEMP. 82 F ACTUAL:
(2) INDOOR WET BULB 67 F LIQUID PRESSURE SHOULD BE +/- 10 PSI OF CHART
(3) AT INTERSECTION SUCTION PRESSURE SHOULD BE +/- 3 PSIG OF CHART
(4) LIQUID PRESSURE @ 750 CFM IS 308 PSIG
(5) SUCTION PRESSURE @ 750 CFM IS 145 PSIG INTERCONNECTING LINES DWG. NO. 4TTV0024A
GAS - 5/8” O.D.

LIQUID - 3/8”0.D.

4T-VO-SF-1A 57
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Pressure Curves
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Figure 24. 4TTV0036A

TAMB8COC36V31
Cooling with Hectronic Expansion Valve
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COOLING PERFORMANCE CAN BE CHECKED WHEN THE OUTDOOR TEMP IS ABOVE 55F.
* WHEN USING PRESSURE CURVESTO VERIFYTYPICAL PERFORMANCE, ALWAYS RUN THE SYSTEM WITH ONE OFTHE
TEST MODES FOUND INTHE 950/850 COMFORT CONTROL. CHARGING MODE - COOLING.

TO CHECK COOLING PERFORMANCE, SELECT THE PROPER INDOOR CFM, ALLOW PRESSURES TO STABLIZE. MEASURE INDOOR
WET BULB TEMPERATURE, OUTDOORTEMPERATURE, LIQUID AND SUCTION PRESSURES. ON THE PLOTS, LOCATE OUTDOOR
TEMPERATURE (1); LOCATE INDOORWET BULB (2); FIND INTERSECTION OF OD TEMP. & ID W.B. (3); READ LIQUID (4) OR SUCTION
(5) PRESSURE IN LEFT COLUMN.

EXAMPLE: (1) OUTDOORTEMP. 82 F
(2) INDOORWET BULB 67 F.
(3) AT INTERSECTION

(4) LIQUID PRESSURE @ 1050 CFM IS 311 PSIG
(5) SUCTION PRESSURE @ 1050 CFM IS 140 PSIG

ACTUAL:

LIQUID PRESSURE SHOULD BE +/- 10 PSI OF CHART
SUCTION PRESSURE SHOULD BE +/- 3 PSIG OF CHART

INTERCONNECTING LINES
GAS -3/4" 0.D.
LIQUID - 3/8"0.D.

DWG. NO. 4TTV0036A
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Pressure Curves

Figure 25. 4TTV0048A

TAMBC0C48Vv41
Cooling with Hectronic Expansion Valve
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OUTDOOR TEMPERATURE (Degree F)

COOLING PERFORMANCE CAN BE CHECKED WHEN THE OUTDOORTEMP IS ABOVE 55F.
* WHEN USING PRESSURE CURVESTO VERIFYTYPICAL PERFORMANCE, ALWAYS RUN THE SYSTEM WITH ONE OFTHE
TEST MODES FOUND INTHE 950/850 COMFORT CONTROL. CHARGING MODE - COOLING.
TO CHECK COOLING PERFORMANCE, SELECT THE PROPER INDOOR CFM, ALLOW PRESSURES TO STABLIZE. MEASURE INDOOR
WET BULB TEMPERATURE, OUTDOORTEMPERATURE, LIQUID AND SUCTION PRESSURES. ON THE PLOTS, LOCATE OUTDOOR
TEMPERATURE (1); LOCATE INDOORWET BULB (2); FIND INTERSECTION OF OD TEMP. & ID W.B. (3); READ LIQUID (4) OR SUCTION

(5) PRESSURE IN LEFT COLUMN.

EXAMPLE: (1) OUTDOORTEMP. 82 F
(2) INDOORWET BULB 67 F
(3) AT INTERSECTION
(4) LIQUID PRESSURE @ 1450 CFM IS 308 PSIG
(5) SUCTION PRESSURE @ 1450 CFM IS 142 PSIG

4T-VO-SF-1A

ACTUAL:

LIQUID PRESSURE SHOULD BE +/- 10 PSI OF CHART
SUCTION PRESSURE SHOULD BE +/- 3 PSIG OF CHART

INTERCONNECTING LINES
GAS - 7/8” O.D.
LIQUID - 3/8”0.D.

DWG. NO. 4TTV0O048A
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Pressure Curves
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Figure 26. 4TTVO0060A

TAM8C0C60V51

Cooling with Hectronic Expansion Valve

OUTDOOR TEMPERATURE (Degree F)

COOLING PERFORMANCE CAN BE CHECKED WHEN THE OUTDOORTEMP IS ABOVE 55F.
* WHEN USING PRESSURE CURVESTO VERIFYTYPICAL PERFORMANCE, ALWAYS RUN THE SYSTEM WITH ONE OFTHE
TEST MODES FOUND INTHE 950/850 COMFORT CONTROL. CHARGING MODE - COOLING.
TO CHECK COOLING PERFORMANCE, SELECT THE PROPER INDOOR CFM, ALLOW PRESSURES TO STABLIZE. MEASURE INDOOR
WET BULB TEMPERATURE, OUTDOORTEMPERATURE, LIQUID AND SUCTION PRESSURES. ON THE PLOTS, LOCATE OUTDOOR
TEMPERATURE (1); LOCATE INDOOR WET BULB (2); FIND INTERSECTION OF OD TEMP. & ID W.B. (3); READ LIQUID (4) OR SUCTION
(5) PRESSURE IN LEFT COLUMN.

EXAMPLE: (1) OUTDOORTEMP. 82 F
(2) INDOORWET BULB 67 F
(3) AT INTERSECTION

(4) LIQUID PRESSURE @ 1450 CFM IS 312 PSIG
(5) SUCTION PRESSURE @ 1450 CFM IS 137 PSIG

ACTUAL:
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LIQUID PRESSURE SHOULD BE +/- 10 PSI OF CHART
SUCTION PRESSURE SHOULD BE +/- 3 PSIG OF CHART

INTERCONNECTING LINES
GAS - 1-1/8” O.D.
LIQUID - 3/8"0.D.

DWG. NO. 4TTV0060A
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Warranty Claim Process

Integrated Variable Speed Control (Drive)

Servicing Dealers must obtain a pre-authorization
number from a Field Service Representative (FSR) or a
Factory Variable Speed Support Agent to obtain a
warranty credit when replacing the Integrated Variable
Speed Control (IVSC). This control is also referred to as
the drve.

Pre-Authorization Process

If the IVSC (Drive) is suspected to have failed, servicing
technicians must follow all troubleshooting guidelines
found in the Service Facts or Technical Manual. The
local FSR should be contacted for additional diagnostic
assistance and/or to obtain a pre-authorization number
when a Drive failure has been confirmed. If the local
FSR is not available, technicians should call the Factory
Variable Speed Support Agent at 1-855-211-8900. This
number can also be found inside the control box cover
of the Variable Speed Outdoor Unit.

Before a technician calls for pre-authorization:

e Record all current Alert codes found on the 950
comfort control.

* Record all Alert texts found on the Communicating
Display Assembly (CDA).

¢ Run the Drive Diagnostics found in the Technicians
Control Menu of the CDA when possible.

4T-VO-SF-1A

When a technician calls for pre-authorization
from the job site:

e The FSR or Factory Variable Speed Support Agent
will create a CRM ticket to log details of the
diagnosis for the Drive warranty claim. The CRM
ticket number will be provided to the technician.

e The technician should record and save the CRM
ticket number. This will serve as the pre-
authorization number.

e To file a warranty claim, the technician should
provide the CRM pre-authorization number to the
Parts Center agent when receiving the replacement
Drive. If truck stock is used, provide the pre-
authorization number with the returned Drive.

e The Parts Center representative will enter the CRM
pre-authorization number into Falcon for warranty
credit and give the technician a return invoice.

e The Falcon claim and CRM ticket will be cross
referenced. If invalid, the claim will be reversed.

e All Drives are on Mandatory Return. Use the label
provided on the replacement Drive packaging box
to record the CRM pre-authorization number and
return date.
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Trane optimizes the performance of homes and buildings around the world. A business of Ingersoll Rand, the leader in
creating and sustaining safe, comfortable and energy efficient environments, Trane offers a broad portfolio of advanced
controls and HVAC systems, comprehensive building services, and parts. For more information, visit www.Trane.com.

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