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1.3. Additional Parts Required

Table 3. Additional Parts

Quantity Description

1. GENERAL

Transformer

Dampers

Thermostats

Balance Point Sensor kit (10223)

Application Pressure switch (For Heat Pump Option): HFC-22 (27W12); HFC-410A (27W13
specific Tee for vapor line High Pressure Switch (87071)

Defrost Tempering Kit (67M41)

Humiditrol® Enhanced Dehumidification Accessory (EDA), EDA-024B (94M41),
EDA-036C (94M42), EDA-060D (94M43)

Humiditrol® Zoning Accessory Kit (39W67) (required if Humiditrol® EDA, above, is
used)

1.1. Shipping and Packing List

Table 1. Packing List

NOTE: Due to Lennox’ ongoing commitment to quality, features and options are
subject to change without notice and without incurring liability. Improper
installation, adjustment, alteration, service or maintenance can cause
property damage or personal injury. Installation and service must be
performed by a qualified installer and servicing agency.

Quantity Description 1.4 Introduction
1 Harmony Il zoning system unit
1 Discharge Air Sensor
1 Installation Instruction I M PO RTAN T
1 Warranty (W-031-L2-02) Variable Speed Blower Motor (VSM) technology is required for use with Harmony

1.2. Acronyms Used

Table 2. Acronyms

[Il zoning system.

The Lennox Harmony lll zoning system manages the distribution of conditioned
air to specific areas or zones in a house or small commercial building by directing
heated or cooled air to occupied areas without conditioning unused areas. The
system can be used in the following Lennox HVAC system applications:

Acronym Description
AC Air Conditioner Table 4. System Applications
CFM Cubic Feet per Minute Option Description
DAS Discharge Air Sensor 1 Variable speed gas furnace used with a 2-stage air conditioner unit. *
DF Down Flow 2 Variable speed air handler unit (with or without electric heat) used with a 2-stage air
EDA Enhanced Dehumidification Accessory con.dltloner unit or heat pump. :
HZA Humiditrol Zoning Accessory Kit 3 Variable speed gas furnace used with a 2-stage heat pump (dual fuel).
*A 1-stage air conditioner unit (heat pump) may be used under specific circumstances as listed in
IFC Integrated Furnace Control “Table 8. Lennox AC or Heat Pump Units” on page 7.
PIAB Percentage into Adjustment Band
PWM Pulse Width Modulated Variations on the options described above and included in this document are
UH Uo Flow cooling-only, hot water coil and cooling system with electric heat applications.
P The Harmony lll zoning system uses off-the-shelf, single-stage, non-heat pump,
VSM Variable Speed Motor

non-power-robbing electronic thermostats and motorized dampers in any of the
applications to control distribution of conditioned air to different zones. This control



allows conditioning of different zones within a residence while using a single HYAC  1.6. System Components

system. The zone control system operates in two modes: central control (vacation

mode) or zone control. LEDs on the zone control panel indicate the current The Harmony lll zoning system consists of the following (required):
operating mode. * Harmony Ill zoning system zone control panel (included)

When the system is in the central control mode, a demand from the central control * Discharge Air sensor (included)

zone 1 thermostat is designated as the controlling thermostat; other thermostats
are not used. When the system is in the zone control mode, a zone is conditioned * 24VAC Power Transformer(s) (ordered separately)
only upon demand from that zone’s thermostat. The zone control system is ideal for « Dampers (ordered separately)

retrofit applications as well as new construction. The system controls the air volume, Pressure Switch and Tee with Schrader valve (for Heat Pump systems; ordered
eliminating the need for bypass dampers in most applications. The homeowner separately) ’

controls the system using zone thermostats to make comfort settings for each ) .
zone. A programmable thermostat should be used to provide a specialized heating * Balance Point Sensor (Optional for Dual Fuel systems)
and cooling sequence. While the system is in the zone mode, a programmable - Defrost Tempering Kit (Optional for Dual Fuel systems)

thermostat controls the temperature for its particular zone. - Remote Vacation Switch (optional; ordered separately)

1.5. Residential Zone Control System - Overview of Field 1.6.1

Wiring Zone Control System

The Harmony Ill zoning system monitors electrical signals and directs control

THERMOSTAT (ZONE 1 OR CENTRAL conTroL | | ZONE 1 o~ ZONE 2 — signals between thermostats, dampers, and HVAC equipment.
THERMOSTAT WHEN IN VACATION MODE) A (ZONE)
ZONE DAMPER % (B ZONE DAMPER 5 P_@_@@ﬂ F@@@q PW F@
DAMPER
POWER | _ TRANSFORMER TO POWER CONDENSING CONNEC- ] @\ ® o® W ® 0@
) ZONE CONTROL PANEL, THER- D UNIT OR HEAT TIONS PRESSURE
f MOSTATS AND DAMPERS; = PUMP OUT- SWITCH CON- THERMOSTAT 24VAC
ALSO POWERS HZA CONTROL F DOOR UNIT NECTIONS CONNECTIONS CONNECTIONS
WHEN EDA IS USED) DISCHARGE OUTDOOR THERMOSTAT /
7777777777777 — E BALANCE POINT SENSOR
‘( HUMIDITROL® ENHANCED \ geng?VloFtlATr\?gLL AIR SENSOR E CONNECTIONS
DEHUMIDIFICATION JUMPERS:
| ACCESSORY [~ ——=———— ﬁ} (© VARIABLE SPEED STAGING
| ‘HUMIDITROL® | FURNACE OR AIR TEMP' - -
| ZONING I (H HANDLER O 33 53 38
| opTionaL  [ACCESSORY (HZA) | O | HEATING-g3 o o3
7777777777777 ©9) 59| 29 FUSES
*ZONE *ZONE 4 = oo
THERMOSTAT ONE 3 @J ‘ (A THERMOSTAT 9 COOLING-f5 S PIAB 3¢
(ZONE) (ZONE) 0 AR S~ JUMPERS
00| [oo] [oo]
ZONE DAMPER (B) (B) ZONE DAMPER REDUCTION £ c2
CONT.-{29 28 29
33 56
LEGEND - G OUTDOOR W (3] HEATING-£] s3 5
A Five wire low voltage — 18 ga. minimum THSEEAA?\JSCTST/ DISCHARGE 3 s8]
B Two wire low voltage OR Three wire if Power-open, Power-closed — 18 ga. minimum POINT SENSOR AIR SENSOR EY'_?E(;_?Z‘E:&P"E""?%
C INDOOR UNIT: Up to nine wire low voltage — 18 ga. minimum % CONNECTIONS ool 56
D OUTDOOR UNIT: ol TIME <3
- Two (3, if LSOM equipped unit) wire low voltage (single-stage condensing unit or EDA) 18 ga. minimum REMOTE DELAY ®
- Three (4, if LSOM equipped unit) wire low voltage (two-stage condensing unit) 18 ga. minimum VACATION OVER- FAULT COEI?VEI(‘I,DT’\?CE’I:II;
- Up to seven wire low voltage (single-stage heat pump outdoor unit) 18 ga. minimum SWITCH: RIDE RECALL cco©o© o
- Up to eight wire low voltage (two-stage heat pump outdoor unit) 18 ga. minimum CONNECTIONS ] ] DIAGNOSTIC
E  Two wire low voltage (discharge air sensor) 18 ga. minimum FOR HZA LEDS
F  Two wire low voltage (pressure switch, heat pump only) — 18 ga. minimum SYSTEM OPERATION LEDS
G Two wire — 18 ga. minimum © © © © © © <] © <] © ©
H Refer to the Humiditrol® Zoning Accessory (HZA) for wiring requirements.
*NOTE - Zone 3 and zone 4 not available with single-stage outdoor unit. Figure 2. Harmony lll Zoning System Zone Control Panel

Figure 1. Field Wiring



1.6.2.

Adischarge air temperature sensor (88K38) monitors the supply air. This electronic
sensor’s probe is inserted into the discharge air plenum to gather air temperature
data for the zone control panel. “Figure 4. Discharge Air Sensor Installation” on
page 8 for location of the sensor.

Discharge Air Sensor (DAS)

TEMPERATURE/RESISTANCE CHART
TEMP °F RESISTANCE (OHMS)

30 34,566

40 26,106 o

50 19,904

60 15,313

70 11.884

80 9,298 ©

90 7,332

100 5,826

Figure 3. Discharge Air Sensor
1.6.3. Thermostats

IMPORTANT

Use only Electronic thermostats. Mechanical or electro-mechanical thermostats

will not work with the Harmony Il zoning system.

For all zones, use thermostats that are of this type:

* Electronic thermostat

» Single-stage

* Non-heat pump

* Non-power robbing

» Auto-changeover or non auto-changeover

* Lennox recommends that zone 1 thermostat (central [vacation] mode controller)
be programmabile.

» Each thermostat must have a deadband between HEAT and COOL.

Recommended thermostats include:

* ComfortSense® 5500 (13H13) 7-Day Programmable Touch Screen Thermostat
-1 heat/ 1 cool

* ComfortSense® 7500 (13H14) 7-Day Programmable Touch Screen Thermostat
- 4 Heat / 2 Cool (configured for non-heat pump operation). When using this
thermostat, only Precision Mode dehumidification can be used wherein 2°F of
over-cooling is allowed. Also, it cannot reduce the blower speed because the
zone control DS signal controls the blower. Thermostat D terminal is not used.

1.6.4. Transformers

The dampers, zone control panel, zone thermostats and Humiditrol® Zoning
Accessory (if EDA is used) are powered by a single, field-provided 24VAC
transformer. Together, the zone control panel and thermostats require 10VA;
dampers require 10VA each. The transformer must have an adequate VA rating to
serve all components as described in the following table.

IMPORTANT

Up to 5 dampers per zone may be connected in parallel to the zone control panel
—not to exceed a total of six dampers for entire system.

Also, if more than 6 dampers are used, another transformer and isolation relay
will be necessary.

Table 5. 24VAC Transformer Selection Chart
Catalog . e VA LOAD =
Number Size Description Panel Plus
10P17 40VA 120/208/240VAC, 24VAC 3 dampers
10P87 50VA 120/208/240VAC, 24VAC 4 dampers
12P61 75VA 120/208/240VAC, 24VAC 6 dampers
83P74 _ Electrical Box (4-in. Square)
1.6.5. Dampers

Motorized 24VAC powered closed/spring return open dampers are standard for
the Harmony Il zoning system. However, “power-open/spring-close” and “power-
open/power-close” dampers can be accommodated

1.6.6. Remote Vacation Switch

The Harmony 1l zoning system control panel includes connections for an optional
remote vacation switch (see “Figure 2. Harmony lll Zoning System Zone Control
Panel” on page 5). The same connections are also used for connecting an
optional Humiditrol® Zoning Accessory controller (see Humiditrol® Zoning Accessory
Installation Instructions for details).

NOTE: If a remote vacation switch is connected for routing to a convenient location
for end user operation, be sure the switch (field-provided) is properly
labeled and instructions provided for proper operation.

IMPORTANT

Do not locate the remote vacation switch next to other house switches! The

recommend location is next to Zone 1 thermostat.




1.7. Installation Planning and Selecting Heating and Cooling

Equipment

AWARNING

Improper installation, adjustment, alteration, service or maintenance can cause
property damage, personal injury or loss of life.

Installation and service must be performed by a licensed professional HVAC
installer (or equivalent) or a service agency.

1.7.1. Installation Considerations

The total HVAC system must be properly sized to provide the best comfort. Also,
for best performance, zones should be similar in size so that each zone would
require about the same CFM. Each zone’s ducting lengths should be similar in
length whenever possible. Always attempt to keep CFM requirements per zone
within 25% of the average CFM as referenced in the following table.

If a “small” zone cannot be avoided, give consideration to increasing the CFM of
the small zone and linking a damper in a nearby zone that will open along with the
small zone’s damper(s). The procedure for zone linking is described in “1.9.6. Zone
Linking” on page 8.

Table 7. Indoor / Outdoor Options
Options | Indoor Unit Outdoor Unit

1 Any Lennox Gas Furnace with VSM Lennox Air Conditioner unit as described in
only. “Table 8. Lennox AC or Heat Pump Units”.

2 Lennox Air Handler Unit with VSM Lennox Heat Pump unit as described in
only. “Table 8. Lennox AC or Heat Pump Units”.

3 Any Lennox Gas Furnace with VSM Lennox Heat Pump unit as described in
only. “Table 8. Lennox AC or Heat Pump Units”.

NOTE: Limited variations to AC units described herein are detailed. Go to “4.1.
Variations on Common AC Unit Applications” on page 39 for further

details.
Table 8. Lennox AC or Heat Pump Units
Number of . . Lennox AC or Heat

Zones Comparative Zone Sizes Pump Unit

> Equal Slr_lgle or Two-stage and VSM
units

2 *Unequal Two-stage only and VSM units
3or4 Equal or Unequal Two-stage only and VSM units

*Equal zones would have very similar total ducting lengths with CFM requirements within 10% of
average CFM per zone. Unequal would have less similar ducting length and greater variances from

Table 6. Adjusting for Average CFM Example average CFM (see “Table 6. Adjusting for Average CFM Example” on page 7 example).
Required CFM CFM Adjusted to within Average . o . .
Zone | CFM | Avg | %CFM | Adj | Avg | %CFM 1.8. Optional Dehumidification Accessories
1 500 | 713 | 0.70 600 | 738 | 0.81 | Damper linked with Zone 2 The Harmony 1l zoning system may be used in conjunction with a Humiditrol®
2 825 1.16 825 1.12 Enhanced Dehumidification Accessory (EDA) and which also requires a Humiditrol®
3 775 1.09 775 105 Zoning Accessory (39W67). This document reflects the control which is outfitted for
: : connection to, and control of, the EDA in a zone control system using the HZA. See
4 750 1.05 750 1.02 Humiditrol® Zoning Accessory Installation Instructions for more information.
1.7.2. Variable Speed Blower Motor (VSM) 1.9. Installing Zone Control Components
Indoor units with variable speed “blower” motors (VSM) are required to allow 1,9.1. Discharge Air Sensor (DAS)

the zone control system to distribute adequate air to each zone. Use only units
recommended in the following 3 options referenced in “1.7.3. Selecting/Installing
Indoor and Outdoor Units” as only those will work with the Harmony Ill zoning
system; other types of units will not allow the Harmony Ill zoning system to
proportion the amount of air going to each zone.

1.7.3. Selecting/Installing Indoor and Outdoor Units

Outdoor units may be single or two-stage; use the following table to determine
which to use, based on the number of zones being implemented, and whether the
air conditioned zones are of equal or unequal size.

ACAUTION

This device is manufactured using unpainted and pre-painted metal. Sharp

sheet metal edges can cause injury. When installing the device, avoid accidental
contact with sharp edges.

Install the discharge air sensor in the discharge plenum downstream from the
cooling coil. Be sure that the discharge air will pass over the sensor before the air
is distributed into the duct system. Typical up-flow sensor applications are shown in
figure 4; the sensor dimensions shown (distance from heat strips, coil, and position
in plenum) also apply to other applications.



1. When possible, position the sensor some distance away from the coil rather
than in the immediate coil area. The discharge air sensor should be located at
least 10 inches above the coil if possible.

2. Fasten the sensor bracket to the plenum with two self-tapping sheet metal
Screws.

3. Connect wires to DAS on zone control panel. Not on the air handler control
or IFC (see “Figure 20. Option 2 - Typical Lennox Heat Pump and Lennox
Variable-Speed Air Handler (Troubleshooting)” on page 20 ).

4. Be sure that the tip of the sensor is located approximately 10 inches from the
indoor coil in the discharge plenum, and half the depth of the plenum, and
center over the discharge airflow, side-to-side.

IMPORTANT

For the DAS, transversing the supply duct for the best location is recommended.

Optimal location is critical to the proper operation of the zoning system

PLENUM
<— 12
the width
of the Br-]
plenum '

sensor centered in
discharge airflow plenum

(see note 1)

T :‘;1/_

Temperature ————
SENSOR PROBE
[—ﬁﬁﬁh 10 see PROBE ol
(254) MOUNTING
A DETAIL below
T ECB
L [~ Electric
SENSOR | tom NDOOR
—NoooroNT — 1 Sties UNIT FRONT]
INDGOR UNIT ViEw
MOUNTING SIDE VIEW
DETAIL

NOTE 1 - FOR UNITS WITH HUMIDITROL—Discharge air sensor
(DAS) MUST be located on the output side of the EDA (if used; see
Humiditrol Zoning Accessory Installation 505,337M)

Figure 4. Discharge Air Sensor Installation

1.9.2. Zone Control Panel

IMPORTANT

The electrical power source for the zone control system, i.e. the transformer
primary, and furnace or air handler unit must be the same source. In addition, the

zone control system power-up must occur at the same time or before the furnace
or air handler unit is powered up.

Select an installation site for the Harmony Ill zoning system control considering the
following location parameters:

* Is conveniently accessible and centrally located to facilitate wiring from
thermostats, dampers, pressure switch (if used), and HVAC equipment.

* Is in a non-condensing area (such as a closet).

* Is NOT in a laundry room (nor other room in the house where the humidity would
typically be much higher than the rest of the house).

* Is NOT in any part of the building where the temperature may exceed 150°F.

1.9.3. Thermostats

Identify the best location for a thermostat in each zone. If two or more rooms are
within a single zone, place the thermostat in a location that is central to all rooms.
For example, if a zone contains two bedrooms, try to place the thermostat in a
hallway near both bedrooms.

Do not install thermostats in drafty areas, behind doors, in corners, near radiant heat
sources (appliances), near sunny windows, near concealed pipes and chimneys,
nor in unconditioned spaces such as closets or exterior walls.

1.9.4. Transformer

Obtain an appropriately-rated transformer (see “Table 5. 24VAC Transformer
Selection Chart” on page 6). Install the transformer in either the indoor unit or
in an electrical junction box near the zone control panel.

NOTE: Two transformer systems need to be in phase with each other.

1.9.5. Dampers

NOTE: The power source for the transformer must be the same power source as
the indoor unit’s transformer.

Motorized dampers in the supply duct system regulate air to the zones. Some
applications will be unique and require more than one damper per zone. If
additional dampers are required, refer to the wiring diagram in “1.12. Component
Specific Wiring” on page 14. Also, if more than six dampers are used, another
transformer and isolation relay will be necessary.

For more effective zone isolation, the return duct system may also be dampered
by zone. Dampers for each zone must be wired in parallel. Install dampers in the
desired locations; then run thermostat wire from the damper to the zone control
panel and damper relays as needed.

1.9.6. Zone Linking

Zone link a small zone to a large zone by wiring dampers in a manner similar to
figure 4. Effectively, this distributes some of the small zone’s air to another zone to
reduce the chance of overheating or overcooling the smaller zone. Refer to “Table
8. Lennox AC or Heat Pump Units” on page 7 which shows an example of an
unequal zone and how to adjust to bring it within 25% of the average CFM. Figure
4 shows how the dampers may be linked to distribute some of the air from a small
zone into another zone.
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Figure 5. Zone Linking
Table 9. Zone Demands to Small and Large Zones
Zone with Demand
Zone Dampers
None Small Sm.& Lg. Large
Small Zone Closed (24V) Open (0V) Open (OV) Closed (24V)
Closed (24V) Open (0V) Open (OV) Open (OV)
Large Zone Closed (24V) Closed (24V) Open (0V) Open (OV)
Closed (24V) Closed (24V) Open (OV) Open (OV)
NOTE: Zone Dampers are Power-Close type.

1.10. Zone Control Panel Jumpers

1.10.1. Setup for Controlling Equipment Staging and Volume of Air
to Zones

This section provides information for installing jumpers on the zone control panel
jumper banks (see “Figure 6. Zone Control Panel Jumper Banks”). These jumpers
define how the zone control system functions to control equipment staging and to
deliver the proper amount of CFM to the zones.
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Figure 6. Zone Control Panel Jumper Banks

ACAUTION

Static electrical discharge will damage electronics.

Discharge static electricity before touching the zone control panel. Touch a
grounded metal object before touching the circuit board.

1.10.2. PIAB Jumpers Affect Blower Operation

A variable-speed motor will operate at its minimum speed or at any increment
faster up to its maximum speed. The Percentage Into Adjustment Band (PIAB)
jumpers control the speed variance of the motor. When the zone control’'s PIAB
jumpers are set to 0%, the blower operates at the minimum air volume produced
by the air handler and when set to 100%, the blower operates at maximum air
volume produced by the air handler (see your air handler installation instructions
for specific CFMs).

For example: if an air handler has a minimum air volume of 800 CFM,
and a maximum of 1500 CFM, and the jumper is set to 0%, the air
delivered to the zone will be 800 CFM. Similarly, if the jumper is set to
100%, the air delivered to the zone is 1500 CFM. By placing a jumper
in the 50% position, you will direct airflow midway between the blow-
er's minimum and maximum CFM capacities.

PIAB JUMPER = 0% PIAB JUMPER = 50% PIAB JUMPER = 100%

MIN. 800 CFM MID. 1150 CFM MAX. 1500 CFM
N
(MOTOR RUNS AT (MOTOR RUNS AT
MINIMUM SPEED) MAXIMUM SPEED)

(MOTOR RUNS AT VARIABLE SPEEDS)
VSM Adjustment Band Example

Figure 7.

By installing jumpers at different % on each PIAB bank, you can direct different
amounts of air volume to each zone. You must jumper a % on zone 1 and at



least one other zone, and you must jumper OFF on unused zones as shown
in the following figure.

. . ZONE 1 ZONE 3
Pin shown with PIAB PIAB
jumper on % [00 [ OFF
ZONE 1 AT 10%.\5557;’@ 00| 0%
. . 30% 20%
Pin shown with 40% oo 50| 30%
jumper on 50% (oo °°l29%  ZONES 3
60% |00 oo| 50%
( ﬁONE 2 AT (:% 70% lo o 00| 60% AND 4 ARE
allows min. cfm 80% |oo ©0/70%  SHOWN
; 90% 80%
airflow). 100% |oo oo/ 90% NOT USED
loo]= [00] 00% (JUMPERS
ZONE 2 ZONE 4 SET ON
NOTE - Only zones 2, 3 Plf‘f %BOFF “OFF”).
3, and 4 have an OFF 0% ([ ool 0%
i 10% |oo ©0[10%
setting. 20% |0 |oo|20%

Figure 8. PIAB Jumper Settings (Typical)

NOTE: The blower speed may be affected by the reduction jumpers, if installed.
See “1.10.6. Continuous Air Reduction Jumpers” on page 11 for more
details.

1.10.3. Upgrading from Harmony Il zoning system?

NOTE: If replacing a Harmony Il zoning system, use conversion values in “Table
10. Air Jumper Positions Conversion Chart” to maintain equivalent air
settings when setting up the Harmony Ill zoning system.

Table 10. Air Jumper Positions Conversion Chart

Model Equivalent Positions (%)

Harmony Il zoning 25 35 45 55 65 75 85 95
system

Harmony Il zoning 0 10 30 40 50 70 80 90
system

1.10.4. Zone 1 PIAB Jumpers — 140°F DAS

Zone 1 PIAB terminal strip has an additional jumper setting (labeled 140F DAS)
that may be used for added operational flexibility (see “Figure 9. 140°F DAS
Jumper”). When the supplied jumper is in place across both pins, the discharge air
sensor (DAS) upper limit will be 140°F instead of 160°F (default) to provide added
operational flexibility.
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Figure 9. 140°F DAS Jumper

NOTE: If the heating staging jumper is set to either 120 or 130 and the 140F DAS
Jjumper is in place, the furnace will stage up at 115°F and down to 130°F
(see “1.10.8.1. Heating Staging Temperature Jumper” on page 11) for
further details.

1.10.5. Determining PIAB Jumper Settings

NOTE: Use “6.3.2. PIAB Calculation Worksheet” on page 65 (also see example
below) to help calculate the zone control system PIAB settings.

1. From a cooling load analysis, determine what CFM is required for each zone.
Also, from the air handler, determine its minimum and maximum CFM ratings.

2. Using the PIAB formula, found in Table 5 and reflected in the worksheet below,
calculate the Percent Into Adjustment Band (PIAB) using the values from step
1 for each zone. “Determine PIAB Jumper Settings” on page 11 also gives
example CFM values to illustrates how to determine the correct jumper for the
PIAB for Zone 1 using those values.

3. Set the air selection jumper for the zone using the percent air determined in
step 2. If the percent air falls between available jumper settings, select the
nearest unit of ten.

4. For each zone, repeat steps 1 through 3.

NOTE: See “1.10.4. Zone 1 PIAB Jumpers — 140°F DAS” or information on 140F
DAS (discharge air sensor) jumper used on Zone 1 PIAB.



PIAB = [(Required CFM - Minimum CFM) / (Maximum CFM - Minimum CFM)] * 100
Sample CFM » Required
Sample PIAB = ([___920 -

Maximum  Minimum
450__ )

Minimum

450__ 1/[__2000__ - x 100

qan
qan

470 x 100

o
a
o

Sample PIAB = ([ 1

Sample PIAB = x 100 30 %

Figure 10. PIAB Calculation Example

example CFM values

Required CFM CFM
Zone 1 Zone2 | Zone3 | Zone4 Min. Max.
1020 1500 720 OFF 720 2200*

*High cool jumper setting

PIAB formula

(Req’d CFM — min. CFM)
(Max. CFM — min. CFM) 100

Using example values above, find PIAB for Zone 1:

X

PIAB........covvvnnnn (1020-720)=300 ........... =20
....................... (2220 - 720) =1500
PIAB Jumper setting % 20x100 .. ... 20%

Figure 11. Determine PIAB Jumper Settings

1.10.6. Continuous Air Reduction Jumpers

During continuous fan mode without either a heating or cooling demand, the blower
runs at the total percentage of the CFM jumper settings of the zones calling for
continuous fan (not to exceed 100% of blower capacity). A continuous air reduction
jumper allows the blower speed to be reduced by a percentage during continuous
fan mode.

The selections are 75%, 50%, 25% and 0%. At the factory, the jumper is set on

0%. Set the jumper to the position equal to the amount of continuous air reduction

desired.

NOTE: If the calculations using a reduction percentage indicated a resulting CFM
lower than the blower’s minimum CFM rating, the blower will deliver its
minimum CFM

1.10.7. Heating Air Reduction Jumpers

NOTE: For heat pump applications, ALWAYS set the jumper on 0%. High head
pressures may result if air is reduced during heating mode.

NOTE: For use in warm-climate areas where units have high cooling capacity with
low heat capacity, ALWAYS set the jumper on 0%.

1

The heating air reduction jumper enables the blower speed, during heating only, to
run at a reduced rate compared to the cooling blower speed.

The selections are 40%, 20% and 0%. Jumpers are set to 0% from the factory.
Set the jumper to the position equal to the amount of heating air reduction desired.

factory heating jumper
0% [[=Q settings B3| 0% | Mustbe seton 0%
25%|O O shown O O] 20% | for heat pump
50% |0 O O O 0 application
75% |0 o 40%
CONTINUOUS HEATING

Figure 12. Heating Air Reduction Jumpers

1.10.8. Heat/Cool Staging

Heating/Cooling staging jumpers prevent any rapid staging of the equipment. This
section shows the recommended settings for heating/cooling staging temperatures
and explains the temperature differentials for different equipment configurations.
In the diagrams, sine waves indicate which stage operates during the rise and
fall of discharge air temperature for the different heating/cooling staging jumpers.
Recommended jumper settings are shown in bold type.

1.10.8.1. Heating Staging Temperature Jumper

Heating Staging temperature jumpers are used to set the temperature at which the
second stage heating equipment comes ON. Its selections range from 85 - 130 (°F).
The setting has a built-in differential of 20°F (except as described when 140DAS
jumper is used). During operation, when the discharge air temperature falls below
the jumper setpoint, 2nd-stage heating begins. If the discharge air temperature
reaches the differential temperature, 2nd-stage operation ceases and 1st-stage
heating resumes until the temperature again falls below the jumper set point.

NOTE: For SLP98 furnaces only, the furnace ignition control will automatically
adjust firing rate without a second stage heat demand to match the blower
airflow (CFM) requested by the Harmony Ill zoning system.

Heat Pump (range: 85 - 110°F, recommended: 90). The maximum discharge air
temperature at which the heat pump/electric heat is allowed to run is fixed at 135°F.



Discharge Air Temperature °F

2ND STAGE 1STSTAGE  2ND STAGE

TIME

»
»

When the zone control system is applied to a heat pump with electric heat, the
electric heat will be staged ON to maintain the discharge air temperature set by the
heating staging jumper position.

Gas furnace with 160°F upper limit (range: 100 - 130; recommended: 120). The
maximum discharge air temperature at which the furnace may run is fixed at 160°F.

Discharge Air Temperature °F

2ND STAGE

1ST STAGE  2ND STAGE

d
<
m

>

Gas Furnace with 140F DAS jumper (range: 100 - 130; recommended: 120).
When the 140F DAS jumper is in place (as shown to the following illustration), the
maximum discharge air temperature at which the furnace may run is fixed at 140°F.

NOTE: Note the 140F DAS jumper’s impact on the differential at 120 and 130
settings.
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850 O 0% OO
900 O 10% OO
100/O O 20% O O
110|0 O 30% |O O
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Cooling 70% |O O
Staging Temp 80% O O
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00
2ND STAGE
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Discharge Air Temperature °F

1.10.8.2. Cooling Staging Temperature Jumper

Cooling Staging temperature jumpers are used to set the discharge air temperature
at which second stage cooling comes on. It is selectable between 50°, 55° and 60°F.
A 7 degree total differential is associated with this staging temperature, beginning
at the jumper setpoint, and extending to seven degrees above the setpoint.

For any jumper setting, if the discharge air should fall to 45°F and any zone still
demands cooling, the compressor will not run leaving only the blower to operate
until the discharge air once again rises to 50°F and the five minute compressor
OFF delay has been satisfied. For this reason, and to better satisfy latent loads, the
jumper recommended setting is 50.

2ND STAGE

1ST STAGE




1.10.9. System Configuration/E-Heat Stages)

The SYSTEM configuration jumpers must be inserted to select the type of cooling
and heating system that has been installed and the E-HEAT Stages jumper defines
if the system is dual fuel or defines the number of electric heating stages used.

1.10.9.1. Gas Furnace and Air Conditioning

. I SYSTEM E-HEAT
For a gas furnace and air conditioning Configuration Stages
combinations, put the jumper on HP [0 OlGAS 5 ol OF
GAS (as shown) and select the 2co0L [@ 0o |1cooL o Ol
number of equipment cooling stages 2HP [G0]0 ] 1HP 0 0|2
by placing the cooling jumper to the © Ol3

appropriate site (place on 1COOL for
1stage cooling or 2COOL for 2-stage
cooling).

IN A/C AND GAS FURNACE
CONFIGURATION, “HP”
AND “E-HEAT” JUMPERS
ARE IGNORED

In this configuration, the maximum discharge temperature (upper temperature limit)
at which the furnace is allowed to run is 160°F (except when 140F DAS jumper is in
place). At the upper limit, the zone control system removes any heat demand from
the furnace for a minimum of five minutes and until the temperature comes back
within normal operating temperatures.

While at or above the upper temperature limit, the control unit signals for continuous
blower operation to those zones from which a thermostat heat demand is received.
When setting up the furnace control board options, be sure to set the BLOWER-
OFF DELAY to no greater than 210 seconds.

1.10.9.2. Heat Pump with Electric Backup Heat

SYSTEM E-HEAT
For heat pump with electric backup Configuration  Stages
heat, select HP position as shown in ScooL 20 S L o2 ?F
this diagram. 2HP [0 010 | 1HP 5012
O O] 3

In this configuration, the maximum discharge temperature the electric heat or heat
pump is allowed to run is 135°F. At that temperature, the zone control system
removes demand from the heating unit for a minimum of five minutes and until the
temperature returns to the normal operating temperature range. While at or above
135°F, the control unit signals for continuous blower operation to those zones from
which a thermostat heat demand is received.

Select the number of equipment cooling stages by placing the COOL stages jumper
to the appropriate side (1COOL or 2COOL). Similarly, set the number of Heat Pump
stages (1HP or 2HP). Jumper settings on the above diagram illustrate the proper
settings for a two stage heat pump and two-stage air conditioning system.
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When using a heat pump with electric backup heat, insert an E-HEAT jumper to
select the total number of available electric heat stages. The diagram above shows
a single heat-strip configuration.

1.10.9.3. Heat Pump - Dual Fuel heating, 1-stage or 2 Stage Heat Pump and
Gas Furnace

SYSTEM E-HEAT
This diagram shows a dual-fuel Configuration ~ Stages
configuration (heat pump for heat zco'g'i 88|8 %\SOL X ?F
and cool with gas backup heat). 2HP |00 0] 1HP 5 0l
O O3

HP position must be jumpered for Dual Fuel applications and the E-Heat Stages
jumper must be set to “DF” for dual fuel operation.

Select the number of equipment cooling stages by placing the COOL stages
jumper to the appropriate side (1COOL or 2COOL). Similarly, set the number of
Heat Pump stages (1HP or 2HP). Jumper settings on the above diagram illustrate
the proper settings for a one stage heat pump and one stage of cooling.

1.11. Common System Component Wiring

Use thermostat wire to connect dampers, damper transformers, and the DAS
probe with the zone control system.

IMPORTANT

Avoid running any control wiring close to AC house wiring. If this cannot be

avoided, limit close parallel of power and control wiring to a few feet.

1.11.1. Dampers and Damper Transformer

Connect dampers to the zone control panel. A total of six dampers may be
connected at the damper output terminals on the zone control panel. If additional
dampers are used, additional transformers and relays will be needed.

Fuse F1 will protect the damper outputs from a short circuit or overload in the
damper wiring.

If dampers are applied to the return duct system, the dampers for each zone must
be wired in parallel. Connect damper transformer to zone control panel terminal
block.
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Figure 13. Heating Air Reduction Jumpers

NOTE: The extended damper transformer rating should be sized to adequately
handle zone dampers (1-4) plus relays (K1-K4) not to exceed class Il
wiring limit of 75 VA. Combined load of zone dampers and zone relays not
to exceed 60 VA. Use Lennox Catalog number 56L68 for Zone Relays 1
through 4.
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1.11.2. Discharge Air Sensor (DAS) Probe

Wire discharge air sensor probe to zone control panel. The variable immersion-
temperature probe is not polarity sensitive.

1.12. Component Specific Wiring

CHECK VOLTAGE BEFORE CONNECTING ZONE CONTROL TRANSFORMER
(ZONE CTRL XFMR) LEADS TO THE ZONE CONTROL PANEL CONNECTIONS

IF 0 VOLTS (AS SHOWN IN “A”)
THEN POLARITY IS CORRECT
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CONTROL|
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—
n
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3
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24V]
™ %E;Eh R0 9R290R
Vi o
ve el &
v3e
s
AIR HANDLER

IF METER READS 48 VOLTS (AS SHOWN IN “B”) THEN POLARITY IS RE-
VERSED; SWAP LEADS (AS SHOWN IN “C”) AND CONFIRM 0 VOLTS

48 VOLTS 0 VOLTS

LA B LEADS SWAPPED
HARMONY | HARMONY Ill TO CORRECT
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CONTROL CONTROL| POLARITY
_ ConRol _conmonl
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Figure 14. Confirming Transformer Phasing (Polarity) is Correct

1.12.1. Zone Control Transformer Phasing

Using two transformers on a single system—When the Harmony Ill zoning system
control panel is connected to a system that has its own transformer, the phasing
(or polarity) of the air handler transformer to the zone control’s add-on transformer
is extremely IMPORTANT because the zone control transformer powers the DS
circuit within the zone control and then connects to the air handler DS circuit.

The only two transformers that need correct phasing with their commons connected
are the zone control and air handler transformers. Check the phasing prior to
connecting the zone control transformer zone control panel’s connections. The
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zone control transformer primary should be the same source as the air handler to

keep it uncomplicated.

* Use a 230VAC primary transformer with air handlers (CBX25UHV, CBX32MYV,
CBA38MV and CBX40UHV)

« Use a 115VAC transformer with furnaces (SLP98, SL280V,EL296V and
SL297NV) and with CBWMV.

1. Connect the zone control transformer primary to the air handler voltage source.

2. Do not connect the zone control transformer secondary to the zone control
panel at this time.

3. Connect air handler secondary common to the assumed zone control
transformer common.

4. Measure voltage between air handler R and unconnected zone control

transformer secondary lead.

» if O volts (A, “Figure 14. Confirming Transformer Phasing (Polarity) is
Correct” on page 14) then polarity is correct; connect the leads to

zone control C and R as shown.

» if 48 volts (B, “Figure 14. Confirming Transformer Phasing (Polarity) is
Correct” on page 14) then polarity is reversed; swap leads as shown
and confirm 0 volts (C, “Figure 14. Confirming Transformer Phasing
(Polarity) is Correct” on page 14); connect the leads to zone control

C and R as shown.

5. With the correct polarity determined, connect C wire to zone control 24VAC C
terminal and R wire to R terminal.

1.12.2. Thermostat

Using standard electronic 1-heat/1-cool non-heat pump, non-power robbing
thermostats, and five-wire thermostat cable, wire units as follows:

1. Wire each thermostat to terminals Y, W, G, R, and C.

2. Run cable from each of the thermostats to the zone control panel. Mark each
cable according to the zone thermostat from where it originates.

3. Strip the cables and attach each of the five wires to the zone control panel.
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1.12.3. Gas Furnace

IMPORTANT

The common C terminal of the Harmony Il zoning system zone control panel
MUST be connected to the common terminal of the integrated control, or if using
an air handler, MUST be connected to the common terminal of the air handler

terminal strip.

If not connected, blower may operate only at the minimum CFM or will not ramp
to zone air volume.

After the furnace is installed, field wire the unit as described in the installation
instructions provided with the furnace. Use thermostat wire to connect the furnace
and the zone control panel and to connect the zone control panel 24VAC C to the
integrated control terminal strip C.

1.12.4. Air Conditioner Unit

After the air conditioner unitis installed, field wire the unit as shown in the installation
instructions provided with the unit. Use thermostat wire to connect the AC unit to
the zone control panel.



1.13. Minimum CFM in Variable Speed Furnace and Air Table 12. Minimum CFM for Harmony lll zoning system with Variable

Handlers Speed Blower Motors (Air Handlers)
Harmony III™ zoning system minimum CFM values for variable speed furnaces are ﬂﬂ'r:,mfrde' CFM (min) Hﬂ&mfrde' CFM (min)
listed in the following table. These apply to furnaces and air handlers with serial CBAZ5UHV-018
numbers indicating they were built in 2004 or later. With furnaces built before 2004, CBAZSUHV.024 CBX32MV-048"
use the Harmony Il zone system control system minimum air note in the installation ) 250 DR 450
instructions or product specification for that furnace or air handler’s air handling | CBA25UHV-030 CBX32MV-068
data. CBA25UHV-036
CBAZ5UHV-042 CBX40UHV-024*
Table 11. Minimum CFM for Harmony lll zoning system with Variable CBA25UHV-048 450 B 250
Speed Blower Motors (Gas Furnaces) CBA25UHV-060 CBX40UHV-030
Nt Model CFM (min) | gnit Model CFM (min) CBA38MV-018/024**
CBA38MV-030** 250 CBX40UHV-036** 380
EL296DF090XV60C -
EL296DF110XV60C 450 SL280UH135V60D 450 CBA38MV-036
CBA38MV-042** CBX40UHV-042**
ML180UHO30V36A CBA38MV-048** 450 CBX40UHV-048** 450
ML180UH045V36A 350 SL297UH040NV36B 250 CBA38MV-060** CBX40UHV-060**
ML180UHO070V36A SL297UH060NV36B CBX25UHV-018
ML180UH070V36B CBX25UHV.024 CBWMV-24B-040
ML180UH110V60C 550 SL297UH080NV48C 380 CBX25UHV-030 250 CBWMV-36B-070 250
CBWMV-36C-090
ML180UHO070V48B 400 SL297UH080NV60C 450 CEXZOUR0%0
ML180UH090V48B CBX25UHV-042
CBX25UHV-048 450 CBWMV-60C-100 450
SLP98DF070XV36B**
SL280DF070V36A 250 SLP9BDFO90XV36CH 250 CBX25UHV-060
CBX32MV-018/024**
SL280DF090V48B 380 SLP98DF090XV48C 360 CBX32MV-024/030** 250 CBWMV-60C-120 380
SLP98DF090XV60C** .036**
SL280DF090V60C 450 oLPoSDE 110XV600" 450 CBX32MV-036
NOTE: Three percent duty cycle corresponds to the minimum CFM, and a 97%
SLP98UHO070XV36B* duty cycle corresponds to the maximum CFM.
SL280UHO60NV36A 250 SLP9BUHO90XV36C™ 250 ** | isted values in the table correspond to 0% duty cycle of the Harmony IIl zoning
SLP98UHO90XV48C system control signal. Since the Harmony Il zoning system puts 3% at minimum,
SL280UHO80NV48B 380 SLP98UHO090XV60C** 450 actual value may be 10-30 CFM higher.
SL280UH080NV60C 450 NOTE: For discontinued air handlers and furnaces, please refer to the individual
SL280UH100NV60C product installation instruction. Minimum CFM values for Harmony Il will
SL280UHO70V36A be listed at the end of the listed CFM tables.
2
SL280UH090V36B %0
SL280UH090V48B 380
SL280UH090V60C 450
SL280UH110V60C
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1.14.

System Flow Diagrams

Discharge
above cooling : > air below cooling
staging jumper staging jumper
setting
?
A |
4 A

COOLING
DEMAND
RECEIVED

5 minutes

since completion

of last cooling

demand
?

Yes

Energize stage 1
compressor and
ramp indoor
blower to
CFM setting

Energize stage 2
compressor and
ramp indoor
blower to
CFM setting

Monitor Monitor
discharge air discharge air
temperature temperature

Discharge Shutdown
air lower than compressor
stage 1 or 2

air lower than
45°F
?

4-minute

in 1st stage

in 2nd stage
completed
?

completed
?

Cooling De-energize
demand stage 2
satisfied

?

Yes Shutdown compres-
sor stages 1 and 2
and blower fan

Ye

Figure 15. Cooling Operations - AC/HP
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HEATING
DEMAND
RECEIVED

5 minutes
since completion
of last heating No
denj)and

Order of Staging:
- HP stg 1 (Y1
nergize (Y1/Y2)\ yp stg 2 EYZ;
compressor heat | Flec srip stg 1 (W1)

stage and ramp ;
indoor blower to Elec strip stg 2 (W2)

CFM setting

Energize heat strip
stage (W1/W2) and
ramp indoor blower to
CFM setting

Monitor Monitor
discharge air discharge air
temperature temperature

Shutdown al
stages com-
pressor /
electric heat

Discharge

air below heating - - :

staging jumper { above heating

setting staging jumper,
?

No

°

4-minute
minimum

stage runtime
comg)leted

stage runtime

air falls below
completed
?

130°F
?

Yes

De-energize

W2

Shutdown compres-
sor stages 1 and 2
and blower fan

Figure 16. Heating Operation - HP and Electric Heat Strips




2. Heat Pump

2.1. Installing Heat Pump and Accessories

2.1.1. Equipment Installation

Follow all equipment installation instructions provided with each unit.

2.1.2. Pressure Switch

The high pressure switch is a normally closed (N.C.) auto-reset high pressure
switch located in the compressor discharge line or on the suction valve service
port. The switch is factory set to open when operating pressures rise and close
when the pressure drops (see following table). The intent of the switch is to protect
the outdoor unit from abnormally high operating pressures during mild weather
heating days. The green pressure LED comes on when the heat pump pressure
switch is closed indicated normal condensing pressures.

Table 13. High Pressure Switch Operation

2.1.3. Pressure Switch Wiring

Pull a two-wire thermostat cable from the field-installed pressure switch to the zone
control panel and connect at the pressure switch, and at the zone control panel as
shown in the connection location diagram.

2.1.4. Tee (High Pressure Switch; Heat Pumps only)

A tee (Lennox #87071) is needed to install the pressure switch along with a valve
core (Schrader) for checking pressure in the vapor line during heat pump heating
mode. The switch may also be fastened directly to the vapor valve service port
which becomes the discharge line in heat pump mode.

TO
REVERSING o
VALVE

VALVE DEPRESSOR TEE
(LENNOX 87071)

VAPOR LINE
— = (TOINDOOR
colL)

cB:E%

HIGH PRESSURE

NEW SERVICE SWITCH

PORT

Refrigerant Open on pressure rise (psig) Close on pressure fall
(psig)
HFC-22 375 275
HFC-410A 550 425

NOTE: If a pressure switch is factory installed in the unit, do not remove the switch
or switch wires.

The switch may also be fastened directly to the vapor valve service port which
becomes the discharge line in heat pump heating mode (see “Figure 17. Tee and
Vapor Line High Pressure Switch”).

1. Connect refrigerant gauge set to the outdoor unit vapor line.

2. Establish a compressor heating demand and allow system to begin operating
(see heat pump heating checkout section for details). Note that the green
pressure switch LED comes on.

3. Allow system to operate several minutes so refrigerant pressures can balance.

4. Momentarily block the return air opening and observe the high pressure gauge.
When hot gas line pressure reaches the “open on” pressure and the green
pressure switch LED turns off, an error code will be set in the zone control
system, DIAGs 1 and 4 will turn on, and outdoor unit will stage down and turn
off if the switch does not close within 90 seconds. Afterwards, backup heat will
be used to satisfy the demand.

5. Remove the restriction. When hot gas pressure drops below the “close on”
pressure, the green pressure switch LED will turn on and all DIAGs should
turn off.

Figure 17. Tee and Vapor Line High Pressure Switch

IMPORTANT

High pressure switch must be installed on open side of tee first to prevent
refrigerant loss.

2.1.5.

Balance Point Sensor (Outdoor Thermostat)

A balance point sensor as illustrated in the following figure may be implemented in
a dual-fuel (Option 3) system. This thermostat monitors the outdoor temperature,
compares it to the balance point setting, and signals the zone control if the reading
is below the set point. The zone control then instructs the gas furnace to provide all
the heating and prohibits the heat pump from attempting to fill a demand for heat.
See “Figure 32. Option 3 - Typical Lennox Heat Pump and Lennox Variable-Speed
Gas Furnace (Dual Fuel) (Troubleshooting)” on page 48 for connecting sensor
switch to Harmony IlI.

®
/(/@1
18) I TERMINAL
N R

TERMINAL B 7 —‘

Figure 18. Balance Point Sensor (10Z23)

NOTE: In Harmony Ill zoning system applications, terminal B and R are wired to
the Harmony Il zoning system panel.



2.1.6. Defrost Tempering Kit

A defrost tempering kit (67M41) may be implemented in a dual-fuel (Option 3)
system. This kit consists of a thermostat probe/switch which is installed between
the furnace and the evaporator coil to turn the furnace on (at 80°F) and off (at
90°F) during a defrost cycle. This tempers the discharge air and protects the
compressor from high refrigeration pressures during defrost. The following figure
show the defrost temperating kit components and see “Figure 4. Discharge Air
Sensor Installation” on page 8 for location of the probe.

LIMIT CONTROL

WHEN FULLY ASSEMBLED,
TABS ARE BENT DOWN TO
HOLD CONTROL AND WIRES

MOUNTING IN PLACE.

BRACKET

STRAIN \

RELIEF o

Figure 19. Defrost Tempering Limit Control
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2.2,

Variable Speed Motor (VSM) Air Handler and Heat Pump - Option 2 (Zoning System)

ss S c CONNECT TO THE
PRESSURE WITCH Thermostat 2 Thermostat 1 SAME POWER
21J18 (HFC-22) WCYGR WCYGR SUPP}—ITXI\'IASLEEE AIR
27W13 (HFC-410A NENRERNEN0E)
[
24 240
P T e T T e e TR S VAC VAC
s WCYGBR,, WCVYGBR, R i z
o o o o a
0o JOOOQR MOOO0)R NOOOOR BOOOOR H0m
B Hou a0 Bn [T ZONE CONTROL
@ (] @ @@ @ ©@ ® @@ @ @@ A TRANSFORMER
DAMPERS Damper i g |l , IMPORTANT
(Spring open, power close) N o ﬁg Eug annect theerstat gauge
N o e wire to “C” terminal on heat
—— 2 |22 pump terminal strip.
Damper?2
Ne| O
@ #o-—O NOTE: Do not wire “Y” wires(s)
© e g from the Harmony Il control
Dampers3 Hestingon, 1272 Zones panel to the air handler
Discharge Air Sensor x E 8 Egg & 8§ [8)785 TEE _ terminals strip. Doing so will
(88K38) is included ol Os 110/09 30100 09| 2o = cause the motor to search
b 4 130l00f% 30100 00| 10z o for proper CFM.
:’j amper Costing 5 o 09 e 2
ne[O Ze5 e e
Nno| O ] LRSS OE 4000 2
cLDs R T o : HEAT PUMP
% [0 [0Q] orrF
Connection for remote vacation 59 S8 12:1 S| R
switch or Humiditrol Accessory 2| o 168 38| 507 iZIKe
] (0 0| 00 401 < |
1 198 89 oo T @FH O Y1
\ HES 53 o9 ”Q Q @] v2
03§ esp caurion: 00, 10| s °@ O S
Vacation OFF for individual RN G e oesr oo ReQ IS
zone control. ¢ THE CIRCUIT BDARD. | coriSIEN, e ' (e = wi
onfiguration ages ¢ n
Vacation ON for all zones to be e eIohon R . Hq cpmen -
conditioned at the same time. awp 0O e 882 . g S| R
. . i e}
Emergency Heat OFF to allow ; . i @f @ | W1
Heat Pump to provide heat. A vz @ o 2 w2
Emergency Heat ON to force Gatelos nunnersis20z =@ O S| ¢
auxiliary (backup) heat to pro- Fault s oes vae 2as e ©| b
vide all heating (disallows heat TDO Recall ICRCXCXA Equipment S IMPORTANT!
pump from providing any heat). ERR I5| Y! DO NOT MAKE
%0, %05 % oy ©
= Y2 CONNECTIONS
foooon- TO Y1 AND Y2
E-heat Vacation [}
Demperz  Damperl  made 1ee Fan Codling Electheating Heating  Status VARIABLE
®© @ e ® e ® ©
SPEED AIR
777777777777777 I HANDLER
\ SYSTEM E-HEAT |
| Configuration Stages |
NN  S[LE e
} 2C00L -Q 1COo0L 0O ; } NOTE: Select number of HP stages by placing jumper in appropriate position
(2-Stage HP illustrated)
2+p [BBIO[ 1HP
3
| IP1-3 |
} System Configuration & E-Heat ‘
jumper settings
- _

Figure 20. Option 2 - Typical Lennox Heat Pump and Lennox Variable-Speed Air Handler (Troubleshooting)
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2.3. Heat Pump System Start-Up and Checkout

IMPORTANT

The zone control system power-up must occur at the same time or before the furnace or air handler unit is powered up.

2.3.1. Powering the System (All Systems)

1. Adjust all thermostat settings so that no demand will occur.

2. Apply power to the zone panel transformer and to the air handler and observe the following: all four diagnostic LEDs will light; then each individual diagnostic LED
will light in sequence; then all four diagnostic LEDs will light and extinguish.

3. Finally, the status light will begin to flash, indicating proper operation. Perform heat pump heating checkouts referenced in this section.

2.3.2. Checkouts

2.3.2.1. Typical Heat Pump Heating Checkout (Single Zone)

Prerequisites: Zone 1 thermostat set to heat.

O )

(] ® ® oo ® ©O

\

PRESSURE (W) RED ON
SWITCH LED ON

| B

bdbd [pod fod [od [pod

095000]

3
3
53
EVENT SEQUENCE:
1-YION —— ¢
2- Y2 (IF EQUIPPED) ON —

— IF NO SIGNIFICANT
WARMING AFTER 4 MIN.

20009 |

[000] [c000] [699] [000000
stels| B [sYeTets| m 060000)

[elere]

3- WIONIFNO ——
SIGNIFICANT WARMING ™=
AFTER 4 MIN; THEN W2; (@]
DAMPER 1 OFF THEN W3
DAMPER 2,3,4 ON 0000

D D FAN ON HEATING ON
\ OUTPUT&ATUS LEDs
© © o © ©

© -] © © © *)

ELECTRIC HEATING ON (W/EVENT 3)

Set zone 1 thermostat for a heat demand; check:

* Zone 1 thermostat W LED on (heating demand).
«  Damper LED 1 off (damper open).

«  Damper LEDs 2, 3, and 4 on (dampers closed).
*  Output Heat Y1 LED on (compressor on).

* Heating LED on.

« Fan LED on.

*  Pressure Switch LED on.

The compressor in the outdoor unit begins operating in the heating mode. At approximately
the same time, the indoor blower starts, operating at a speed according to the setting of
the PIAB jumper for zone 1. It may take the blower 60 to 90 seconds to reach this speed.

If Single-Stage Heat Pump - Skip to step 3. The discharge air sensor continually samples
air temperature. If, after 4 minutes, air temperature is not warming significantly, the high
speed compressor energizes. Output Heat Y2 LED on (high speed compressor).

The discharge air sensor continually samples air temperature. If, after (another) 4 minutes,
air is not warming significantly, auxiliary heat sequence begins:

»  Electric Heating (E-Heating) LED on.

«  Output Heat W1 on, followed by (if available, and if necessary) W2, and then W3.

Remove heat demand from zone 1.
*  All LEDs off, except:
. Damper LEDs 2, 3, 4 on.

To check the amount of air being delivered to each zone and to confirm that each individual
zone damper functions properly, repeat these steps for zones 2 - 4.
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2.3.2.2. Typical Heat Pump Heating Checkout (Multiple Zone)

Prerequisites: All zone thermostats set to heat.
I] @ IW_ZI |® ®<0®| |®®® ®||® ®@®| m m

SWITCH LED ON (W) RED ON

| B

bdpd Bod Fed Fod od

50
o0
o0

000
(slele]
335809

—
B

EVENT SEQUENCE:

1- Y1 ON —/'

2- Y2 (IF EQUIPPED) Ol N/
== IF NO SIGNIFICANT
WARMING AFTER 4 MIN.

53] [ [ed
e

QOQ

[e]lele]

%3- W1ONIFNO ———~

B2 SIGNIFICANT WARMING
AFTER 4 MIN; THEN W2; | @
THEN W3

DAMPER 2,3,4 OFF 0000

oo FAN ON HEATING ON
\ OUTPLNATUS LEDs
© © _» ® o

© ° © © © o
ELECTRIC HEATING ON (W/EVENT 3)

NNGIN]

Apply heating demand to all thermostats.

* All zone thermostat W LEDs on (heat demands).
e Output Heat LED Y1 on (compressor).

* Heating and Fan LEDs on.

» LEDs dampers 1 - 4 off (all dampers open).

*  Pressure Switch LED on.

The compressor in the outdoor unit begins operating in the heating mode. At
approximately the same time, the indoor blower starts, operating at a speed
according to the PIAB jumper settings for all zones. It may take the blower 60
to 90 seconds to reach this speed.

If Single-Stage Heat Pump - skip to step 3. The discharge air sensor
continually samples air temperature. If, after four minutes, air temperature is
not warming significantly, the high speed compressor energizes. Output Heat
Y2 LED on (high speed compressor).

The discharge air sensor continually samples air temperature. If, after (another)
four minutes, air is not warming significantly, auxiliary heat sequence begins:
» Electric Heating (E-Heating) LED on.

»  Output Heat W1 on, followed by (if available, and if necessary) W2, and
then W3.

4. Remove the heat demand from all zones.

* Input LEDs off.
* Fan LED off (Blower off).
* Heating LEDs off.

« Damper LEDs - Last zone thermostat demand removed: LED is off (this
zone’s damper remains open during 3-1/2 minute purge); Other zones
damper LEDs are on during the 3-1/2 minute purge (dampers closed).
After 3-1/2 minute delay, all dampers LEDs go off (dampers open).
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2.3.2.3. Typical Heat Pump Heating Checkout (Central Mode)

Prerequisites:
e Central mode switch on

« Red LED on the central mode fan switch on.

OB i T

® ® oo

PRESSURE
SWITCH LED ON (W) RED ON

|
o7
39

EVENT SEQUENCE:

1- Y1 ON—/:
2- Y2 (IF EQUIPPED)ON—_ @)
o IF NO SIGNIFICANT

WARMING AFTER 4 MIN.

B2 [STyels EEE [coc000
B3 [B233 m [©00000)

[o]
[o] gB-W1ONIFNO—\
[o] S SIGNIFICANT WARMING
CENTRAL AFTER 4 MIN; THEN W2; | @
MODE ON THEN W3 o
DAMF’ER234OFF X

D D FAN ON HEATING ON
OUTPU‘I&ATUS LEDs
© ©

ELECTRIC HEATING ON W/EVENT 3)

Set zone 1 thermostat for a heat demand; check:

* Zone 1 thermostat W LED on (heating demand).
e Output Heat Y1 LED on (compressor on).

* Heating LED on.

«  All damper LEDs off (dampers open).

*  Pressure Switch LED on.

The outdoor-unit compressor begins operating in the heating mode (low-speed if
2-stage compressor). At approximately the same time, the indoor blower starts,
operating at a speed according to the PIAB jumper settings for all zones. It may
take the blower 60 to 90 seconds to reach this speed.

If Single-Stage Heat Pump - skip to step 3. The discharge air sensor continually
samples air temperature. If, after four minutes, air temperature is not warming
significantly, the high speed compressor energizes. Output Heat Y2 LED on (high
speed compressor).

The discharge air sensor continually samples air temperature. If, after (another)

four minutes, air is not warming significantly, auxiliary heat sequence begins:

»  Electric Heating (E-Heating) LED on.

*  Output Heat W1 LED on, followed by (if available, and if necessary) W2, and
then W3.

Remove the heat demand from zone 1. Upon removal of the demand from zone

1, check:

* Zone 1 thermostat W LED off (no heat demand).

*  Output Heat Y1, (Y2) LED(s) off.

* Fan and Heating LEDs off.
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24,

2.4.1.

Troubleshooting Diagram

Heat Pump System Start-Up and Checkout

Are thermostats wired correctly?
Does zone control system respond appropriately to demand?

tion relays may need to be used.

Does electronic thermostat have relay switching output? If relay with SCR output is used, not, isola-

24VAC supplied to each thermostat terminal R from zone control system?
Check each thermostat for output signal when calling. Heating output W1? Cooling output Y1?

0 00|00 00O

Pressure Switch installed in correct position?

Does switch open when high pressure condition is simulated (tem-
porarily blocking airflow in heating mode)?

Does zone control system respond appropriately when high pres-
sure condition is simulated (temporarily disconnecting switch
simulates high pressure).

Q Line Voltage to transformer?
O 24VAC from transformer to zone control panel?

[ Are all wire connections good? Are all wire connections correct?

/

PRESSURE THERMOSTATS Thermostat 2 Thermostat 1 ZONE PANEL TRANSFORMER
SWITCH WCYGR WCYGR 86‘
O [0) NEN0]E) =>
mZX
T it
O Do dampers respond to demand? 0 L‘w S S S8
volts AC = open. 24 volts AC = P e TR Vo R (EEE N Teragatak T 52
closed. Dampers should drive closed o o o O <3
when 24 volts is jumpered to damper OOOOQR MO000; [BOOOOR @OOOO
motor. IS ki [A] i) s
O 1s wiring correct & in good condition? @ @ @ v@ v o ® e v o
DAMPERS| Damper 1 -
NC O 3|2
N0 27| |aze
QO Is discharge E o] n g
probe installed? Damper?2 Q o
Qs probe located P C’ c:)nnecled
. . nc| O to “C"?
in discharge air we
plenum E 8
O s it wired cor- DL ] Fuses OK?
rectly? ampers3 Heating z0ne3
ly StagingTems P1AB
nc| O 150 o ory
IS ’ FNIE
cl O 19oq So
m— Danpers :ERIF
DISCHARGE Fesoingrens o eox H ol
AIR SENSOR S 2o it
#0J 1001 2
one4 H
HEAT PUMP
0] ore
HUMIDITROL ZONING S or Q] R
ACCESSORY CONTROL 9 ot *— C
g i SR
o 701 Y2
] aox =
3 o7
400 100t S O
a Havg heating and cooling svsTem hEAT T O w1
staging jumpers been set for Configuration  Stages
) " e 00| o
desired 2nd stage operation? o ; S R Q' Verify Air Handler
2 QOQ0lwe Qols ol G jumpers/links cut or re-
= moved
O Are continuous & heating air re- S O verify NO i
= Yy connections
duction jumpers set correctly? 5 ] w2 / made to Y1 or Y2.
On heat pumps, Heating Air ° :f:mr —9 C
Reduction must be 0%. D et 059 o5 O]
o = DS
O Do jumpers provide appropriate o e C! Oo Equipment S Vi
speed reduction? If no, check H o, 05 %y %y (© Y2
indoor unit before replacing
zone control panel vamsra  pffers owerz Damperi  hage [ BSEU™ ran  cooung ewscviesting fiesuing  starus O VARIABLE
@ ® ® ® @ ® ) ® ©O SPEED AIR
/ / HANDLER

oo

O Are jumpers set cor-
rectly for auxiliary
heat and cooling?

Are PIAB jumpers set correctly?
Only 1 jumper per Zone? (Zone
Control System Jumper Settings

Q

Does outdoor unit respond to demand?

Error code present? 3 N
Is it operating properly?

If so, see trouble-
shooting/diagnostic
section of this

terminate defrost correctly?
manual .

W1 energized during defrost?

ately during defrost?

U0 OO0 DDoOo

Are appropriate outputs energized in re-
sponse to demand?

Test Defrost. Does outdoor unit initiate and

Q

]

Does zone control system respond appropri- a

Q

Does zone control system energize ap-
propriate outputs? During Cooling? During
Heating? During Defrost? During Emer.
Heating?

24VAC from furnace transformer to R?

Does indoor unit respond to outputs? Cool-
ing? Heating? Defrost? Emer. Heating?
Does blower speed change as zone de-
mand changes? If no, does DS output vary
from 0 to 25VDC?

Figure 21. Option 2 - Typical Lennox Heat Pump and Lennox Variable-Speed Air Handler (Troubleshooting)
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2.4.2. Heat Pump

Heating Operation

243.

Defrost Operations

HEATING
DEMAND
RECEIVED

5-minutes
since completion
of last heating
demand

The maximum discharge air tempera-
ture at which the heat pump/electric
heat is allowed to runiis fixed at 135°F.

When the zone control system is ap-
plied to a heat pump with electric heat,
the electric heat will be staged ON to
maintainthedischargeairtemperature
set by the heating staging jumper posi-
tion.

Energize 1st compres-

sor stage; ramp indoor

blower to heating stag-
ing jumper setting

ORDER OF STAGING:
HP stg 1 (Y1)
HP stg 2 (Y2)
Elec strip stg 1 (W1)
Elec strip stg 2 (W2)

Energize next heat stages
Multiple stages stage on
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staging jumper setting

Monitor
discharge air
temperature

Discharge
air above than

Monitor
discharge air
temperature

Shutdown all Discharge

air above than

135°F
?

No

Discharge
air below heating
staging jumper
setting
?
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minimum runtime
in 1st stage
completed
?

A\ and blower fan

compressor stages
and electric heat

Yes

135°F

Continuous air
delivered to
calling zones

Discharge

air 20°F above

heating staging

jumper setting
2
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minimum runtime

in 2nd stage

completed
?

Discharge
air below
130°F

Shutdown
compressor

De-energize
stages 1 and 2 W1 & W2

Yes @furnace

M Yes
a -

No

emand < <
satisfied
2

NORMAL

HEAT PUMP
OPERATION

Defrost
control detects
need for defrost
cycle
?

Heat Pump
enters defrost

Harmony IlI
control energizes
all compressor
stages

Defrost
Tempering
?

HP cycles W1 OFF at
90°F and ON at 80°F
during defrost cycle.

Harmony IlI
sends signal to
W1 at indoor unit

Defrost
period exceeds
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Defrost
completed

No

Harmony IlI control
de-energizes all
compressor stages - uses
auxiliary heat to complete
existing heat demand

De-energize
all compressor
stages




3. Gas FurNACE

3.1.

Typical Wiring for Variable-Speed Gas Furnace and Outdoor AC Unit - Option 1

CONNECT TO
THE SAME
Thermostat 2 Thermostat 1 SSIQIXXE'T\S
WCYGR WCYGR THE GAS
NENREENSENmE FURNACE
24 120
Thersastat ¥ Thersostat 3 z ToEredzeal 1 Zrvac VAC VAC
WCYGBGR - WCYG R, ~ ~ C R
o o o o 5
JOOOQR IOO0OO0R HOOOOR D000, O‘G
. @@:h@ @@:u@ @@m@ @@u e ZONE CONTROL
b TRANSFORMER
DAMPERS 3
(Spring open, p IMPORTANT
power close) Dam %E ri - Connect
S el O nf thermostat-gauge
E e " wire to integrated
Damper2 control “C” terminal
Nne[ O
E g
O ami
Damper3 ppsting. Jome1 Jones NOTE - Do not wire “Y” wire(s) from the
Discharge Air Sensor (88K38) ne[ O % gqg ’ 15% S%AE”EE Harmony III™ zone control panel to the
no| O 19009 200 09 10 T furnace terminal strip. Doing so causes the
Included c| O 110/00) 507/0 09| 207 - B
E 2009 201100 09 30 motor to “search” for proper CFM.
Damper4 Cooling 607/00 og| s0r 3 |looz
ne[ O StagingTemp 90 gg o % ENES @ z@:
loo| sar .
nol O gl |z7|lR%e .

. cl Oy con o 2 e 2-Stage Condensing
Vacation awitcn o ¢ ot Unit shown (No Y2
Humiditrol zoning 43@ s : 09 i wire on 1-Stage Unit)
accessory i {1 Reduct 2 99 &2 vi @ [ S Y1

\ HES : od 1 2@ O Sv2
048 esp caurion %199k 429 o °® O S C
Vacation OFF for individual RVS  Touen @ srouwen rera e LB rel O PS SR
zone control-¢ | Conigurntion  Stages | 5@ O] - o
Vacation ON for all zones to be v B 882" coipmen S =
conditioned at the same time. wsw § ‘ R; 8’ - % g (@) m
,,,,,,,, . . S| gm
Emergency Heat OFF to allow ut @ S m=
Heat Pump to provide heat. A, ON G71MPP & @ O S w; wyo
Emergency Heat ON to force cataog nusoer ixazoz SLP98 Fuma_ce - v @ o ‘A—g c moO
auxiliary (backup) heat to pr0-¢ Eault o oo o o W2 Not required, L O A g
vide all heating (disallows heat TDO Recall [CECXCXC) but may be Equipment - B ORTANT! S DS O ;
pump from providing any heat). o) %%loe%fl‘,%%% connected to MEI(()EN(?JN- 6 i; § E'
i iri NECTIONS —
— N increase firing rate. ,| ToviAN Variable
Damper2 Damper1 Made Mode Fan Cooling ElectHeating Heating Status
° e ® @ @ @ © Speed
- T — Furnace
r B
| NoTE: SYSTEM E-HEAT |
| SELECT#OF  Configuration Stages
COOL STAGES |
| BY PLACING P [OfBI) 645 00| bF |
JUMPER IN 00| 1 L .
| appropriaTe 2C00L [BIBIO)1C00L 53l 5 | IMPORTANT! Connectivity is NOT COMPLETE until all elec-
| @-sTGcLe 2HP [0 O Q[1HP 00| 3 | trical adjustments (jumpers and wiring changes) have been
SHOWN) JP1-3
\ 8 | made.
L - - - ]

Figure 22. Harmony lll zoning system Option 1 - Typical Lennox Variable-Speed Gas Furnace and 1- or 2-Stage Air Conditioner
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3.2. Furnace Variable Speed Motor Electrical

Adjustments

NOTE: Follow all equipment installation instructions provided with each unit.

The variable-speed motor (VSM) in the furnace is controlled by the integrated
furnace control (IFC). Adjustment of these drive controls is made by cutting the
clippable on-board links and selecting DIP switch settings. This is described in the
following paragraphs.

» The furnace blower motor speed must be adjusted to produce the zoning CFM
requirements managed by the zone control system.

* The Harmony IIl zoning system control’s pulse width modulated (PWM) output
signal is connected to the DS terminal on the furnace control. The PWM signal,
along with any other thermostat request (G, W1, or W1+W2), controls fan speed
linearly between the minimum and maximum CFM for the furnace as determined
by the cool speed DIP switches (see SLP98 Installation Instructions for settings).

 Locate the integrated control in the furnace control box area. Before connecting
the zone control panel to the integrated control, complete the applicable electrical
adjustments shown in the following figures.

Harmony Il zoning system control listed in “Table 11. Minimum CFM for Harmony
[l zoning system with Variable Speed Blower Motors (Gas Furnaces)” on page
16. A 3% duty cycle corresponds to the minimum CFM, and a 97% duty cycle
corresponds to the maximum CFM.

NOTE: Any on/off delays present for a heating or cooling sequence are still present
with Harmony Il zoning system control operation.

3.3.

The dehumidification on-board clippable link W914 Dehum - Harmony (R to DS) on
the integrated furnace control must be cut for operation with the Harmony Ill zoning
system control. Once the link is cut, the presence of the Harmony [lI™ zoning
system, versus a standard dehumidification control, is automatically detected by
the integrated control.

Variable Speed Motor Furnace System Operations

Electrical Adjustments

1. In all cases—cut the clippable on-board link W914 Dehum - Harmony
(between R and DS, see figure 18); if not cut, the zone control panel
DS fuse will blow.

2. DO NOT CUT the clippable on-board link W915 2 Stage Compr (be-
tween Y1 and Y2).

Do NOT cut any wires in the variable speed motor harness.

W@l =

ON-BOARD LINKS:
gggggg

|Dﬂ'
Ew

@D}D QD— [’ﬂ

j@

[%\Wm 5 W9152 Stage Compr (Y1 to Y2)—DO NOT CUT
b/l W951 w951 Heat Pump (R to O)—DO NOT CUT
@J W914 w914 Dehum - Harmony (R to DS)—CUT IN ALL CASES

Figure 23. Typical Furnace VSM Electrical Adjustments
Set the upper limit of blower CFM as follows:

1. Determine the maximum system CFM requirements (sum of all the individual
zones).

2. FromtheBlowerMotorPerformancetables (see furnace Installation Instructions)
determine the HIGH speed cool DIP switch setting that corresponds to this
CFM.

3. Set the HIGH speed cool DIP switch setting on the integrated control to this
value.

NOTE: The lower limit of blower CFM is factory set. It is not field adjustable.
The minimum airflow achieved by the any of the gas furnaces when connected to a
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IMPORTANT

DO NOT alter blower harness!

3.3.1.

When the integrated control is properly connected to a Harmony IIl zone control,

operation is as follows:

* Integrated control DIP switches 1 and 2, which configure the control for operation
with various types of thermostats, are ignored.

» The zone control sends a W1 Signal to the furnace which goes through its normal
ignition sequence as described in the furnace installation instructions.

» The blower will start and operate at the minimum blower speed after a 45 second
delay.

« After the temperature of the DAS rises above 100°F the zone control will provide
a PWM signal to the furnace on terminal DS based upon the Zone PIAB Jumper
selections (and the heating air reduction jumper).

» The blower speed (CFM) is set according to the pulse width modulated (PWM)
signal from the Harmony Ill zoning system control.

* The blower speed adjusts immediately with PWM adjustments.

» The furnace firing rate is based on current operating CFM and internal lookup
table for midpoint temperature rise. If resulting firing rate is below minimum firing
rate, it will operate at minimum fire rate. Accordingly, if resulting firing rate is
above maximum firing rate, it will operate at maximum firing rate.

« Firing rate adjusts anytime the PWM deviates by more than 5% (e.g. 60% >
65%).

NOTE: Integrated control DIP switches 14 through 19 are not disabled, and can
be used in conjunction with Harmony Ill zoning system to increase or
decrease airflow volume during heating operation.

NOTE: DIP switches 14-19 adjust firing rate when Harmony Ill zoning system
is detected. Air volume is controlled by Harmony lll zoning system. The

Operation



furnace looks at air volume and determines proper firing rate based on DIP
switch 14-19 settings. See SLP98 Installation Instructions for adjustment
options.

3.3.2. Integrated Furnace Control W2 terminal to Harmony Il
zoning system Control

Since the furnace automatically adjusts firing rate to match CFM to achieve a target
temperature rise, connection of Harmony Il zoning system control to W2 terminal
on the integrated control is not required.

With W2 connected, lower firing rates can be used for W1 demand usually resulting
in greater comfort levels per zone. If temperature cannot be maintained, then W2
will quickly increase firing rates to satisfy demand.

If discharge air temperature is too low, the integrated control W2 can be connected
to Harmony lll zoning system control to cause the furnace to increase firing rate.
Every two minutes, the integrated control looks at W2. If W2 is ON, the firing rate
increases by 5%. This 5% increase is added to the desired firing rate as determined
by the PWM. Therefore, if a 50% duty cycle corresponds to a 70% firing rate, after
2 minutes of W2, that same 50% duty cycle will correspond to a 75% firing rate.
This will last for the remainder of the heat cycle.

When W2 goes from ON to OFF, the integrated control decreases the firing rate
by 5%.
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3.3.3.

Installation Setup Worksheets

Panel Setup:

: : : : v Heating staging jumper Circle one: 85 90 100 110 Recommended 120 deg-F
3.3.3.1. SLP98V — Cooling/Heating (Non-Heat Pump Applications) 120 130
See “1.10.4. Zone 1 PIAB
. v _Zone 1 .PIAB 140F DAS Circle one: Yes No Jumpers — 140°F DAS” on
Job Name: jumper in place
page 10.
Indoor Unit Model: Select desired discharge air
Outdoor Unit Model: Cooling staging jumper Circle one: 50 55 60 temp during cooling
Indoor Unit Setup: v" Cont. Air Reduction jumper | Circleone: 0 25 50 75 Percent.age airflow reduc?ion
v Cut on-board link W914 DEHUM OR HARMONY (R to DS) on furnace IFC control (if not cut, fuse for continuous fan operation
will blow in Harmony Il zoning system control board) v Heating Air Reduction Circle one: 0 20 40 Percentage air flow reduction
\'W2 connection from Harmony Il zoning system to SLP98 is optional — see Harmony IIl zoning Jumper for heating mode
system / furnace installation instructions for details v System Configuration ) )
' DIP switch settings (ON or OFF): jumpers Circle one: HP GAS Setto GAS
DIP Switch ON or OFF Condition v Stages Gircle one: 2COOL  1COOL gett to match condenser, 1 or
stage
1 OFF DIP svyitch 1 — leave at factory setting — ignored by Harmony | af heat heat
IIl zoning system v Stages Circle one: 2HP 1HP ‘f’u”n‘i;e . p;lri S o onhea
2 OFF DIP switch 2 — leave at factory setting — ignored by Harmony
IIl zoning system v E-HEAT Stages Circle one: DF 1 2 3 Eu”n‘z;egggﬁgaﬁ)zeat' non-heat
3 OFF DIP switch 3 — leave at factory setting — ignored by Harmony v Desi I p
1l zoning system esired total system C Total system CFM per tables: Minimum CFM:
with all zones calling:
4 ON DIP switches 4 and 5 determine heating blower “off” delay —
ded 180 d
5 ON recommende seconas v’ Zone 1 Name: Desired CFM: PIAB Setting: Actual CFM:
6 OFF DIP switches 6 and 7 — leave at factory setting — ignored by
7 OFF Harmony lll zoning system v Zone2 | Name: Desired CFM: PIAB Setting: Actual CFM:
8 DIP switches 8 and 9 — cooling blower speed — determines
9 maximum system CFM — see G71MPP blower tables) v Zone3 | Name: Desired CFM: PIAB Setting: Actual CFM:
10 DIP switches 10 and 11—cooling blower adjust—determines
1 maximum system CFM — see G71MPP blower tables v’ Zone 4 Name: Desired CFM: PIAB Setting: Actual CFM:
12 OFF DIP switches 12 and 13 — leave at factory setting — ignored
by Harmony Il zoning system
13 OFF Y Y 9sy Field Wiring Checklist
14 OFF DIP switches 14,15,and16 — sets low fire, minimum capacity, SO .
15 OFF firing rate - DEFAULT SETTING SHOWN and IS v Indoor Unit Wiring Completed:
RECOMMENDED STARTING POINT- see Harmony 1 DS” on Harmony 11l to “DS” on indoor unit connected
16 OFF zoning system/furnace install instruction ”C” on indoor unit connected to Harmony Il zoning system transformer “C”,
17 OFF DIP switches 17,18 and 19 — sets high fire, 100% No connection to “Y1” or “Y2” on indoor unit.
18 OFF capacity, firing rate - DEFAULT SETTING SHOWN and IS N —
RECOMMENDED STARTING POINT- see Harmony IlI Outdoor Unit Wiring Completed
19 OFF zoning system/furnace install instruction N Thermostat and damper wiring completed
\ Discharge Sensor wired to Harmony Ill zoning system
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3.3.3.2. SL280V, SL280NV, EL296V and SL297NV — Cooling/Heating (Non-

Heat P Panel Setup:
ea ump) v Heating staging jumper Circle one: 85 90 100 110 Recommended 120 deg-F
120 130
Job Name: v Zone 1 PIAB 140F DAS Circle one: Yes No See “1.10.4. Zone 1 PIAB
Indoor Unit Model: jumper in place Jumpers — 140°F DAS” on
_ page 10.
Outdoor Unit Model: v Cooling staging jumper Circle one: 50 55 60 Select desired discharge air
Indoor Unit Setup: temp during cooling
v' Cut on-board link W914 DEHUM OR HARMONY (R to DS) on furnace IFC control (if not cut, v Cont. Air Reduction jumper | Circleone: 0 25 50 75 Percentage airflow reduction
fuse will blow in Harmony Il zoning system control board) for continuous fan operation
v DIP switch settings (ON or OFF): v' Heating Air Reduction Circleone: 0 20 40 Percentage air flow reduction
DIP Switch | ON or OFF | Condition jumper for heating mode
DIP switch 1 — leave at factory setting — ignored by Harmony |lI v System Configuration Circle one: HP GAS Setto GAS
1 OFF zoning system Jumpers
) OFF DIP switch 2 — leave at factory setting — ignored by Harmony Il v’ Stages Circle one: 2COOL 1COOL Set to match condenser, 1 or
zoning system 2 stage
3 ON DIP switches 3 and 4 — Blower Off Delay Switch Settings, set DIP v Stages Circle one: 2HP 1HP Ignored for gas heat, non-heat
switches 3 and 4 to ON (180 seconds) pump application
4 ON DIP switches 4 and 5 determine heating blower “off’ delay — v E-HEAT Stages Circleone: DF 1 2 3 Ignored for gas heat, non-heat
recommended 180 seconds pump application
J . . Nt .
5 OFF DIP switches 5 and 6 - Cooling Mode Blower Speed, set DIP Desired total syst(_am_CFM Total system CFM per tables: Minimum CFM:
. ) with all zones calling:
6 OFF switches 5 and 6 to OFF (High - Factory)
7 OFF DIP Switches 7 and 8 - Cooling Blower Speed Adjustment, set DIP v Zone 1 | Name: Desired CFM: PIAB Setting: Actual CFM:
8 OFF switches 7 and 8 to OFF (Factory Default)
9 OFF DIP Switches 9 and 10 - Cooling Mode Blower Speed Ramping, set v’ Zone 2 | Name: Desired CFM: PIAB Setting: Actual CFM:
10 OFF DIP switches 9 and 10 to OFF (A - Factory)
11 OFF v’ Zone 3 | Name: Desired CFM: PIAB Setting: Actual CFM:
12 OFF DIP Switches 11, 12 and 13 - Heating Mode Blower Speed, set DIP
13 OFF switches 11, 12 and 13 to OFF (Factory Default) v’ Zone 4 | Name: Desired CFM: PIAB Setting: Actual CFM:
14 OFF DIP Switches 14 and 15 - Continuous Blower Speed, set DIP
switches 14 and 15 to OFF (38% of High Cool Speed - Factory
15 OFF Default) Field Wiring Checklist
\ Indoor Unit Wiring Completed:
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DS” on Harmony Il to “DS” on indoor unit connected

”’C” on indoor unit connected to Harmony Il transformer “C”,

No connection to “Y1” or “Y2” on indoor unit.

\ Outdoor Unit Wiring Completed
\ Thermostat and Damper Wiring Completed
\ Discharge Sensor wired to Harmony Ill zoning system




3.3.4. Zone Control Operation in a Gas Furnace System

This section describes the operation of the zone control in a system that uses a
gas furnace.

3.3.4.1. Zone Thermostats

Only electronic thermostats with a C terminal may be used with the zone control
system. The zone control system distinguishes between heat pump and heat/cool
applications via the SYSTEM jumper placement on the zone control panel.

1. Cool / Heat / Auto-Changeover Modes — Zone thermostats send a heating
or cooling signal to the zone control panel. Thermostat servicing zone 1 is the
central control thermostat. Zones 2, 3 and 4 each have their own thermostat.
Thermostats may be standard or auto-changeover type.

Heat and cool demands present at the same time from different zones (opposing
demands) are satisfied on a first come first served basis. If a heating demand
and a cooling demand reach the zone control panel at the same time, the
heating demand is satisfied first. If opposing demands persist, the system will
work to satisfy the current demand for a maximum of 20 minutes, then switch
over and try to satisfy the opposing demand for a maximum of 20 minutes.
When either demand is satisfied, the system works to satisfy the other demand.

NOTE: Allowing opposing demands to persist may consume excess energy. If this
condition continues, check the installation (i.e. zone arrangement, supply
registers, return registers, zone loads etc.) and make adjustments as
necessary. “Table 14. Time Delays” on page 60 shows the time delays
that may be expected when opposing demands are received from the
zone thermostats.

The zone control system acknowledges a new or opposing demand as soon
as it is received by illuminating that zone’s thermostat input lights. If the first
demand is not satisfied by the time the delays elapse, the system switches
over and begins satisfying the opposing demand. During the switch-over, a
delay may be imposed before the system begins satisfying the new demand.

2. Fan On/ Auto Mode — Zone thermostats can send a continuous fan signal
to the zone control system. The zone control system will signal the blower
to supply air to zones calling for continuous fan while no other conditioning
calls exist. When the zone control system receives a conditioning call while
satisfying a demand for continuous fan, it signals the damper controlling the
continuous-fan zone to close. After the conditioning demand is satisfied, the
continuous-fan zone damper is signaled to reopen.

3.3.4.2. Balance Point Setting

(Dual Fuel Systems) Balance Point Sensor (kit 10223) communicates with the
zone control panel whether or not to force the Gas Furnace to satisfy heating
demands, based on a comparison of the Balance Point setting with the outdoor
temperature. Terminals 2-3 close on temperature fall to lock out heat pump.
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3.3.4.3. Zone Mode

The zone control mode (Vacation switch OFF) utilizes the zone control system’s
full potential. While in this mode, the zone control system will respond to demands
from any zone, controlling dampers and regulating blower CFM to maintain comfort.
When the system is in zone mode, the zone control system responds to demands
from any zone thermostat.

The only OPEN supply-air dampers are those zones from which a demand was
received; all other dampers are CLOSED. The blower operates at a speed based
on the position of the Zone PIAB selection jumpers (and the heating air reduction
jumper, if a call for heat is present).

NOTE: To ensure that the zone control performs optimally, avoid mixing air
between the zones.

3.3.4.4. Central (Vacation) Mode

When in central mode (Vacation switch ON), the system responds only to heating
or cooling demands from the central control (Zone 1) thermostat; all zones will
receive conditioned air. All dampers remain open and the blower operates at full
speed (minus the amount selected by the heating air reduction jumper).

In Fan-Auto mode, the blower will cycle on and off with each demand. During gas
or electric-strip heating, the blower may continue after the end of a demand until
the heater is cooled sufficiently.

3.3.4.5. Cooling Operation

When the Harmony IlI™ zoning system receives a thermostat cooling call, the
following events occur:

* The zone control checks to make sure it has been at least five minutes since the
last cooling call ended to prevent starting against high head pressures.

* When timed-off delay is satisfied, the zone control starts the outdoor unit with
1st-stage compressor and slowly increases the indoor blower speed to achieve
proper CFM. Four minutes must elapse at this state to allow the system to reach
steady-state operation before staging again.

* The zone control checks the discharge air sensor for proper temperature. If
measured temperature is 7°F or more above the cooling staging jumper setting,
then Y2 energizes (if available). If both stages of cooling are energized and 4
minutes has elapsed since the last staging event, and the discharge air sensor
(DAS) detects a temperature less than the cooling staging jumper, then Y2 is
staged off.

« If, at any time, the discharge air sensor measures a temperature of 45°F or
below, the zone control de-energizes the Y1 and/or Y2 output, stopping the
compressor and preventing the indoor coil from freezing up. The compressor will
not be energized again until the temperature at the DAS rises by 10°F and the
timed-off delay expires. During this time, continuous fan is supplied to the zones
calling for cooling.



3.3.5. Installation Setup Worksheets for Honeywell 2-Stage IFC
Control — Cooling/Heating (Non-Heat Pump)

Job Name:

Indoor Unit Model:

Outdoor Unit Model:

Indoor Unit Setup:

v" Cut on-board link W914 DEHUM OR HARMONY (R to DS) on furnace IFC control (if not cut,
fuse will blow in Harmony Il zoning system control board).

v' Cut and tape wires from pin # 2 and pin #13 on plug J46 of the variable speed motor wiring
harness routed from the motor to the furnace Integrated control (IFC).

v" Furnace IFC Control DIP switch settings (ON or OFF):

DIP Switch | ON or OFF | Condition

1 OFF DIP switch 1 must be set to Off for 2-stage heating operation

9 OFF DIP switch 2 determines 2nd stage heat time delay and is ignored by
Harmony Ill zoning system

3 ON DIP switches 3 and 4 determines heating blower off delay,

4 ON recommended is 180 sec

S DIP switches 5 and 6 determines 2nd stage cooling blower speed or

6 maximum system air vol.

7 DIP switches 7 and 8 determine blower “adjust” setting for maximum

8 system air volume

9 OFF DIP switches 9 and 10 determines cooling blower ramping profile and

10 OFF is ignored by Harmony Ill zoning system

11 OFF . . . .
DIP switches 11 and 12 determines heating blower speed and is

12 ON ignored by Harmony Il zoning system

Panel Setup:
v Heating staging jumper %r(t):le; gge: 85 90 100 110 Recommended 120 deg-F
See “1.10.4. Zone 1 PIAB
v _Zone 1 .PIAB 140F DAS Circle one: Yes No Jumpers — 140°F DAS” on page
jumper in place 10
v" Cooling staging jumper Circle one: 50 55 60 Select de_sired di_scharge air
temp during cooling
v Cont. Air Reduction jumper | Circle one: 0 25 50 75 Perc_entage airflow reductlon for
continuous fan operation
v" Heating Air Reduction . . Percentage air flow reduction for
jumper Circleone: 0 20 40 heating mode
v System Configuration ) .
jumpers Circle one: HP GAS Set to GAS
Circle one: 2COOL Set to match condenser, 1 or 2
\/ ’
Stages 1COOL stage
. Ignored for gas heat, non-heat
‘/ .
Stages Circle one: 2HP 1HP pump application
. . Ignored for gas heat, non-heat
v -
E-HEAT Stages Circleone: DF 1 2 3 pump application
v D_esired total syst(_am_CFM Total gystem CFM per Minimum CEM:
with all zones calling: tables:
v’ Zone 1 | Name: Desired CFM: PIAB Setting: Actual CFM:
v’ Zone 2 | Name: Desired CFM: PIAB Setting: Actual CFM:
v' Zone 3 | Name: Desired CFM: PIAB Setting: Actual CFM:
v' Zone 4 | Name: Desired CFM: PIAB Setting: Actual CFM:
Field Wiring Checklist
\ Indoor Unit Wiring Completed:
DS on Harmony Ill to DS on indoor unit connected
C on indoor unit connected to Harmony Il transformer C
No connection to Y1 or Y2 on indoor unit.
\ Outdoor Unit Wiring Completed
\ Thermostat and Damper Wiring Completed
\ Discharge sensor wired to Harmony Il zoning system
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3.4. Furnace System Start-Up and Checkout

IMPORTANT

The zone control system power-up must occur at the same time or before the furnace or air handler unit is powered up.

3.41. Start-Up the System (All Models)
1. Adjust all thermostat settings so that no demand will occur.

2. Apply power to the zone panel transformer and to the air handler and observe the following: all four diagnostic LEDs will light; then each individual diagnostic LED
will light in sequence; then all four diagnostic LEDs will light and extinguish.

3. Finally, the status light will begin to flash, indicating proper operation. Perform gas heating checks.

3.4.2. Checkouts

3.4.2.1. Typical Gas Heating Checkout (Single Zone) 1. Set zone 1 thermostat for a heat demand; check:
o e Zone 1 thermostat W LED on (heating demand).
Prerequisites: Zone 1 thermostat set to heat. . Damper LED 1 off (damper open).
l] »  Damper LEDs 2, 3, and 4 on (dampers closed).
@ Iw_gl m e Output Heat W1 LED on (furnace on).
® ®© ® 0C ® 0 @ OO0 o 00 .
* Heating LED on.

9] W RED ON The furnace begins ignition sequence after zone 1 has demanded heat. The zone
Lo (WIREDO control system will start the furnace blower on low speed (0 PIAB) 45 seconds
— after the combustion cycle has begun. .

] 4] 2. When 100°F warm air is sensed by the discharge air sensor, the fan LED will light
o =3 e B and the blower will slowly increase to speed required by the zone calling. The

S : & blower operates at speed setting of PIAB jumper for zone 1 and the jumper for
; g heating air reduction. It may require 60 - 90 seconds to reach this speed.
S &
L O] o — — 3. Set zone 1 thermostat for NO heat demand; check:
. +  Zone 1 thermostat W LED off (no heat demand).
& o +  Output Heat W1 LED off.
= = «  Fan LED off.
[0]
WION * Heating LED off.
DAVPER 1 OFF o »  Damper LEDs 2-4 remain on until after 3-1/2 minute purge; then off.
DAMPER 2,3,4 ON ¢eece To check the amount of air being delivered to each zone and to confirm that each
mpm FAN ON HEATING ON individual zone damper functions properly, repeat these steps for zones 2 - 4.
OUTPUT&ATUS LEDs
© © () © () © ©
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3.4.2.2. Typical Gas Heating Checkout (Multiple Zone)

Prerequisites: All zone thermostats set to heat.

O i

® O oo
] \\/
8 (W) RED ON
O
o
] ]
el 53] 5] 53]
S @ §
M=l S :
5 3
[¢] 5] 3
3 & i
]
50 G o] G o]
53} o I
o0} o I
0 o
0 : 0
=3 g °
J
sls ool
IsTe| W1 ON
50
-
[ 4
DAMPER 2,3,4 OFF 0000

OO ravon HEATING ON
\ OUTPL&ATUS LEDs
©

© ° © © © o © (] © ©

Apply heating demand to all thermostats.

* All zone thermostat W LEDs on (heat demands)
* LEDs dampers 1 - 4 off (all dampers open)

e Output Heat LED W1 on (furnace on)

* Heating LEDs on

The furnace begins ignition sequence after a heat demand is detected. The
zone control system will start the furnace blower on low speed (0 PIAB) 45
seconds after the combustion cycle has begun.

When 100°F warm air is sensed by the discharge air sensor, the fan LED
comes on and the blower will slowly increase to speed required by the zones
calling. The blower operates at a speed equivalent to the sum of all zone
PIAB jumpers but at a maximum not to exceed the setting of the heating
air reduction jumper. It may take the blower 60 to 90 seconds to reach this
speed.

Set all zone thermostats for NO heat demands; check:
*  Output Heat W1 LED off

* Heating LED off

* Fan LED off (blower turns off after delay)

*  All zone thermostat W LEDs off

* Damper LEDs - Last zone thermostat demand removed: LED is off (this
zone’s damper remains open during 3-1/2 minute purge); other zones
damper LEDs are on during the 3-1/2 minute purge (dampers closed).
After 3-1/2 minute delay, all dampers LEDs go off (dampers open).
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3.4.2.3. Typical Gas Heating Checkout (Central Mode)

Prerequisites:
e Central mode switch on

« Red LED on the central mode fan switch on.

]
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I i

[ ] ® ® oo

[000] [c000] [699] [000000
slels| B [sYeTets| m 060000)

[e]lele]
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095000]

20009 |

SIsIs]
[oo0]
SIsIs]

MODE ON

DAMPER 2,3,4 OFF
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©

® oo

1583353552559 [833338555554]

G000
0000

©00O0
FAN ON

© © o

® oo

(W) RED ON

HEATING ON

el

OUTPUT SYATUS LEDs
©

(-] ©

©

Set zone 1 thermostat for a heat demand; check:

e Zone 1 thermostat W LED on (heating demand).

*  OQutput Heat Y1 LED on (furnace on).

e Heating LED on.

» All damper LEDs off (dampers open).

The furnace will begin its ignition sequence after Zone 1 has demanded heat.

The zone control system will start the furnace blower on low speed (0 PIAB
air) 45 seconds after the combustion cycle has begun.

When 100°F warm air is sensed by the discharge air sensor, the fan LED will
light and the blower will slowly increase to speed. The blower will operate at
a speed equivalent to the PIAB calculated for all zones calling, taking into
account the heating air reduction jumper position. It may take the blower 60
to 90 seconds to reach this speed.

Remove the heat demand from zone 1 (no heat input or output and no blower
demand). Upon removal of the demand from zone 1, check:

* Zone 1 thermostat W LED off (no heat demand).

e Output Heat W1 LED off.

* Fan and Heating LEDs off.
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3.5. Zoning System with Gas Furnace Troubleshooting - Option 1

3.5.1. Troubleshooting Diagrams

O Are thermostats wired correctly? QO Line Voltage to transformer?
O Does zone control system respond appropriately to demand? O 24VAC from transformer to zone control panel?
O Heat/cool thermostat used? (Must not use heat pump thermostat.) O Are all wire connections good? Are all wire connections correct?
O Does electronic thermostat have relay switching output? If not, isolation relays may need to be used.
O 24vac supplied to each thermostat terminal R from zone control system?
O Check each thermostat for output signal when calling. Heating output? Cooling output?
THERMOSTATS Th ZONE PANEL TRANSFORMER
ermostat 2 Thermostat 1 -
WCYGR WCYGR
i o+
O (No pressure Switch should be installed.) NERLERRERLE ;ng
120 A&
VAC &%
O Do dampers respond to demand? 0 T e . S ez s o B 33
volts AC = open. 24 volts AC = Suitch  Sensar WECYGER WCYGR CRZ = m
closed. Dampers should drive closed ; = <
when 24 volts is jumpered to damper JOOOOR MOOO0 Q B
motor. 5 Fl =
Q I wiring correct & in good condition? ® @@ g @@ —
DAMPERS| Damper 1 2|2 e
NC[ O AR o2
a S — & |
Is discharge el (13 molle g wen
probe installed? Damper2 a ‘Eucc%nnected
O s probe located ne[ O] )
in discharge air lval O
plenum i m— 0 Fuses ok?
O s it wired cor- Damper3 Heating Zone Zone3
rectly? §tagingremp 303 PIAB
ne| O 0400 o) arr
no|l O = i
c d 303
— S = =,
— Damper4 e #38  140F DAS (99 3% s
ne[ O "ueqT ey umeer g IR
DISCHARGE no O ol 08 g
AIR SENSOR clLd Fedcieen 308 " 2.STAGE
[09| orF[O0) -
HUMIDITROL ZONING
ACCESSORY CONTROL =0 . CONDENSING
o T — Siyq UNIT
— o 203 vi @O Shgl
— i 2@ O Qly2
530k @ O |o —S|C
1007/0.0ff
O Have heating and cooling — RC O § R
staging jumpers been set for Configuration 5@ O [Bes -
desired 2nd stage operation? ne [00Qlans Equipment —
g oot 0 S|
LENNDX : © @ G
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Figure 24. Integrated Control Cable Modifications for Furnaces (Two Stages)
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Figure 25. Integrated Control Cable Modifications for Furnaces - ML180UHV Models Only
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3.5.2.

Gas Heating Operation

3.5.3.

Discharge Air Upper Limit and Differential Temperatures

HEATING
DEMAND
RECEIVED

3-Minutes

of last heating
demand

furnace; Ramp

minimum CFM
setting

harge
air above
No 100°F
?
Yes l

Ramp indoor
blower to

heating staging
jumper setting

since completion

Energize W1 @

indoor blower to

REFER TO DISCHARGE AIR
UPPER LIMIT DIAGRAM
(Page 38) FOR UPPER LIMIT
AND DIFFERENTIAL DETAILS.

Energize W2
@ furnace

Monitor
discharge air
temperature

Monitor
discharge air
temperature

Is
discharge
air at upper
limit
?

Is
discharge
air at upper
limit
?

Shut down all
heat stages

Continuous air

. delivered to Does
~ Discharge calling zones discharge air
air below heating temp. meet
staging jumper heating staging

setting

differential
? ?

3-Minutes
minimum run time
in 1st stage

3-Minutes
minimum run time
in 2nd stage

completed completed
? ?

De-energize
W1 @ furnace

Hold dampers
open for 3%
minutes

BLOWER
SHUTDOWN

Discharge air upper limit is
160°F unless 140°F DAS

jumper installed
<]
Yes

Differential is 20°F above
heating staging jumper
setting with the following
exception:

Differential is 15°F if the
140°F DAS jumper is in
place on PIAB 1 terminals
and heating staging jump-
eris on 120 or 130.

To / from the
appropriate

Furnace

energized

Monitor
discharge air
temperature

Is
discharge
air at upper
limit

minimum run-

time com-

pleted
?

No

Yes

gas heating or [

dual fuel

diagram
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4. AIR HANDLERS

4.1. Variations on Common AC Unit Applications

41.1. Heating/Cooling Equipment Installation
Follow all equipment installation instructions provided with each unit.

4.1.2. Air Handler Wiring

After the air handler unit is installed, field wire the line voltage as shown in the
installation instructions provided with the unit. Use thermostat wire to connect the
air handler to the zone control panel and to connect wire from zone control panel
24V C to air handler terminal strip C (24VAC common) blue wire in CBX25UHYV air
handler..

NOTE: Be sure to remove the factory installed jumper bar between W1 to W2
and W2 to W3 (CBA38MV, CBX40 or CBX32MYV rev 06) or remove the
Jjumper wires between R to W1 and R to W2 (CBX32MV prior to rev 06).
CBX25UHYV does not have any factory jumpers.

41.3.

Several variations may be required for specific applications. The following figure
shows alternate wiring and describes specific jumper configurations and other
special modifications required for each variation.

Variations

COOLING ONLY A
® System configuration jumpers: Condensing
GAS; Unit
1COOL or 2COO0L,; ® Y1 S| Y1
Others do not matter. g Y2 S| Y2
(0] o———
® As applicable, cut jumpers and harness RC g g
wires ® W1-Def
Equipment
HEATING ONLY RH S g
G
NOTE - JUMPER between RC and RH ® Wi S| W1
must be in place on the control! ® W2 S| W2
® W3 C
2 L——| DS
Equipment
mPorTANT! 1) Y1
DO NOT MAKE S| Y2
SOYTANDYS | VSM Air
Handler
For any option or variation, connect thermostat wire between “C”
on terminal strip(s) of controlled equipment and zone control

Figure 26. Cooling Only

System configuration jumpers:
GAS;
1COOL or 2COOL;
Others do not matter.

AHC (prior to revision 06): Cut or remove 24 volt jumper Y1
to DS.

AHC (revision 06): Cut R to DS clippable link on air handler
control.

CBWMV has no K20 relay, therefore wiring harness modifi-
cation is not required.

- Cut or remove 24v jumper Jumper Y1 to DS

- Remove Pink wire from TB1-W1 to J46-2 on CBWMV

CBX25UHYV does not have factory jumper between R to DS.

NOTE - K212 field hookup relay must be field provided on the
CBX25UHV, CBX32MV and CBX40UHV

NOTE - DAS must be located downstream of the cooling coil and

HW coil
A
Condensing
Unit CBX25UHV, CBWMYV,
® Y1 S| Y1 CBX32MV OR
@® Y2 S| Y2 CBX40UHV USED
® R% —1 C WITH HOT WATER
® W1-Def IR ColL
Equipment @ @ @
= TO
RH S| R @ T® TO1% BOILER
G Sl G L [Lf| or
® Wi — S W1\ O) | ZONE
® W2 Q| W2 CONTROL
® W3 SlC 1a—~—@®
DS L IS|DS
Equipment R Sl Y1 K212 (CAT#
Bruse [9Y2  oode
CONNEC- | \/g\y RELAY MUST
TIONS TO 4 BE PROVIDED
Y1 AND Y2 Air - oN CBX25UHYV,
Handler cBx32mv OR
CBX40

For any option or variation, connect thermostat wire between “C”
on terminal strip(s) of controlled equipment and zone control

Figure 27. Hot Water Coil and Current Lennox Air Handlers
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Condensing
® System configuration jumpers: Uﬂt
; Y2 Y2
1COOL or 2COOL. ® o Sie
N RC
° E-Hegt stageJumper s_et on# O Wi mEr SR
agreeing with # of available heat e s
stages. i =
RH ® S| R
* E-HEAT Selector Switch always @ S| G
ON. @ Wi S| W1
. . w2 S| W2
® As applicable, cut jumpers and g w3 S| w3
harness wires. ps L S| c
Equipment § DS
SBRTINRE 1S va
CONNECTIONS Q Y2
TO Y1 AND Y2 VSM Air
— Handler
For any option or variation, connect thermostat wire between “C” with Elec-
on terminal strip(s) of controlled equipment and zone control tric Heat

Figure 28. Cooling with Electric Heat

4.2. Electrical Adjustments

4.2.1. Communicating Indoor Control

As illustrated in the following diagram, make the following adjustments:

1. Cut on-board link R to DS (Dehum or Harmony).
2. Remove jump bars from W1 to W2 and W2 to W3.

3. DO NOT CUT on-board links Y1-Y2 2 STAGE COMPR and R-O HEAT PUMP.

FUSE 3 AMP

XFMR LINE B
(@DRED)

2 K]

INDOOR A92
G
© BLOWER INTEGRATED

POWER CONTROL

1]

w3
W’

w1

[FRROOOCOCO00O0
®©

EARTH

INDOOR BLOWER
SIGNAL

62 g [©oog) [o[ofelle]

i+ i- OUTDOORUNIT R i+ i-C OUTDOOR  DISCHARGE
LINK THERMOSTAT AIR SENSOR AR SENSOR

C

Y1-Y2 2 Stage Compr
and R-0 Heat Pump

Remove

W1-W2 and W2-W3
Jumper Bars from the
terminal strip

-
[alan) HEAT HUMIDITROL §§ . = é
COCO|l 552 oz gz %
XFNR 24V 1234 C__ DA $48 292 ZE%:
C) COOL HUMIDIFICATIOM
24VAC 1 3 D D D g\
(&) 1234 SMART  AUTO CUT on board
com ‘ DELAY o EVENHEAT ‘ \\i o Link R-DS
EB@U|rs 1234 3828 o
@@@ ST BLOWER C
CI00) Ao ONLY Grm . DO NOT CUT
NORM + - 1234 on on board links

Figure 29. Electrical Adjustments for Air Handler Control CBX32MV

(revision 06) and CBX40UHV
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4.2.2. Non-Communicating Indoor Control

These air handler blower motors are controlled by the BDC3 drive control; CFM
adjustment Is by jumper setting selection.

Locate the BDC3 board in the blower control box. Before connecting the zone control
panel to the BDC3 board, complete all of the applicable electrical adjustments as
shown in the following figure.

NOTE: Before cutting wires or jumpers, be sure your installation is not affected by
“4.1. Variations on Common AC Unit Applications” on page 39.

HEAT ELEMENT #1
ves K20 INDOOR

BLOWER RELAY

K32 HEAT

i RELAY #1 4
P
T A®

o—4—0

" 5 ‘
N |
Moasnc | TRANSFORMER
° oyol|o \
@ | 5 ﬁ TI l
BDC3
51 SuER DRIVE @ -
BLO "
CONTROL N ie ®
\ = O
GROUND . e
HEE g ©O
oo 0O
DS 0 Y Yz

Electrical Adjustments
As shown in this diagram, make the following adjustments:
In all cases except “Cooling Only” or CBWMV units:

® Cut wire near the BDC3 board JP1 pin 2

@ Tape exposed end of short JP1 pin 2 wire

(® Re-routewire connected to K20 terminal 4; strip end and
connect to terminal “G” (K20 wiring change not required
on CBWMV)

If CBWMV, remove pink wire TB1-W1 to J46-2

@ Except for cooling onloy units, remove any jumper
between R-W2 and R-W3

DO NOT CUT jumperR - 0O
DO NOT CUT Jumper Y1 - Y2
In all cases, CUT Jumper DS - Y1

Figure 30. Electrical Adjustments for Air Handler Control CBX32MV (pre-
rev. 06) and CBWMV
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Figure 31. Electrical Adjustments for Air Handler Control CBX25UHV

As shown in the figure above, make the following adjustments:

 Blue wire that goes between plug # 2 of the circuit board and one side of the
contacts on the BR relay must be removed and connected to the G pigtail. Tape
off end of wiring going to the circuit board jack plug. If this wire is not removed,
the DS signal from the Harmony Ill zoning system control will not be able to vary
the speed of the indoor blower motor.

» Connection from BR relay to G required to provide blower operation during electric
heat sequencer shutoff time period after demand ends. Otherwise electric heat
can remain on for a period without blower operation and trip one shot thermal
limits on elements.
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4.2.3. Installation Worksheets v Zone1 | Name: Desired CFM: PIAB Setting: Actual CFM:
4.2.3.1. Cooling/Heating with Electric Strip Heat (Non-Heat Pump) v Zone?2 | Name: Desired CFM: PIAB Setting: Actual CEM:
Job Name: v Zone3 | Name: Desired CFM: PIAB Setting: Actual CFM:
Indoor Unit Model:
Outdoor Unit Model: v Zone 4 | Name: Desired CFM: PIAB Setting: Actual CFM:
CBX32MV, Rev 6 or higher, CBX40UHV and CBA38MYV Indoor Unit Setup:
v" Cut on-board link R to DS “DEHUM or HARMONY” Field Wiring Checklist
v" Remove any factory-installed jumpers bars from W1 to W2 or W2 to W3. N Indoor Unit Wiring Completed:

v Air handler control jumper settings:

Function Settings | Condition
COoOL This setting, along w/ ADJUST setting, determines maximum system
CFM (See blower tables)
Setting affects both heating and cooling blower speeds (see blower
ADJUST ; .
tables to determine setting)
HEAT HIGH Heating blower speed selection — Ignored by Harmony Ill zoning system
DELAY 4 Cooling blower ramping — Ignored by Harmony Ill zoning system
BLOWER . .
ONLY CFM Continuous fan speed — Ignored by Harmony Il zoning system
EVENHEAT EVENHEAT is not used with Harmony Ill zoning system
Panel Setup:
v Heating staging jumper Circle one: 85 90 100 Recommended 120 deg-F
110 120 130
v' Zone 1 PIAB 140F DAS Circle one: Yes No See “1.10.4. Zone 1 PIAB Jumpers
jumper in place — 140°F DAS” on page 10.
v" Cooling staging jumper Circle one: 50 55 60 Select desired discharge air temp
during cooling
v Cont. Air Reduction jumper | Circle one: 0 25 50 75 | Percentage airflow reduction for
continuous fan operation
v Heating Air Reduction Circleone: 0 20 40 Percentage air flow reduction for
jumper heating mode
v' System Configuration Circle one: HP GAS Set to GAS
jumpers
v' Stages Circle one: 2COOL Set to match condenser, 1 or 2
1COO0L stage
v' Stages Circle one: 2HP 1HP Ignored for gas heat, non-heat
pump application
v' E-HEAT Stages Circleone: DF 1 2 3 Ignored for gas heat, non-heat
pump application
v Desired total system CFM Total system CFM per Minimum CFM:

with all zones calling:

tables:
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DS on Harmony Ill to DS on indoor unit connected

C on indoor unit connected to Harmony Il transformer C,

No connection to Y1 or Y2 on indoor unit.

\ Outdoor Unit Wiring Completed
\ Thermostat and Damper Wiring Completed
\ Discharge Sensor wired to Harmony Ill zoning system




Job Name: v Zone 1 | Name: Desired CFM: PIAB Setting: Actual CFM:
Indoor Unit Model:
Outdoor Unit Model: v' Zone 2 | Name: Desired CFM: PIAB Setting: Actual CFM:
CBX25UHYV (all units) and CBX32MV units prior to Revision 06 Indoor Unit Setup: v’ Zone 3 | Name: Desired CFM: PIAB Setting: Actual CFM:
v" Remove DS to Y1 jumper”
v" No jumper between DS and Y1 on CBX25UHV v’ Zone 4 | Name: Desired CFM: PIAB Setting: Actual CFM:
v" On the CBX32MV the wire from K20 terminal 4 to BDC3 board JP1 pin 2 must be re-routed to
establish an electrical connection between K20 terminal 4 and terminal G. Cut the wire near
JP1 pin 2.
. pin ) ) . . . ) Field Wiring Checklist
v Using the wire still connected to K20 terminal 4, strip the cut end and connect it to terminal G.
Tape the exposed end of the short JP1pin 2 wire. J Indoor Unit Wiring Completed:
v" On the CBX25UHYV the blue wire that goes between plug # 2 of the circuit board and one side DS on Harmony Il to DS on indoor unit connected
of the contacts on the BR relay must be removed and connected to the G pigtail. Tape off end of - -
wire going to the circuit board jack plug. C on indoor unit connected to Harmony Ill transformer C,
v" Remove any factory-installed jumpers between terminal R and W1, W2, or W3. No jumper No connection to Y1 or Y2 on indoor unit.
between R and W1 or W2 on CBX25UHV. [
\ Outdoor Unit Wiring Completed
v" BDC3 control clip jumper settings (CBX25UHV and CBX32MV): —
\ Thermostat and Damper Wiring Completed
Function | Settings | Condition \ Discharge Sensor wired to Harmony Il zoning system
This setting, along w/ ADJUST setting, determines maximum system CFM
COOL
(See blower tables)
ADJUST Setting affects both heating and cooling blower speeds (see blower tables
to determine setting)
HEAT HIGH | Heating blower speed selection — Ignored by Harmony Il zoning system
DELAY 4 Cooling blower ramping — Ignored by Harmony lll zoning system
Panel Setup:
v" Heating staging jumper Circle one: 85 90 100 Recommended 120 deg-F
110 120 130
v' Zone 1 PIAB 140F DAS Circle one: Yes No See “1.10.4. Zone 1 PIAB Jumpers
jumper in place — 140°F DAS” on page 10.
v" Cooling staging jumper Circle one: 50 55 60 Select desired discharge air temp
during cooling
v' Cont. Air Reduction jumper | Circleone: 0 25 50 75 | Percentage airflow reduction for
continuous fan operation
v Heating Air Reduction Circleone: 0 20 40 Percentage air flow reduction for
jumper heating mode
v' System Configuration Circle one: HP GAS Set to GAS
jumpers
v' Stages Circle one: 2COOL Set to match condenser, 1 or 2
1CO0L stage
v Stages Circle one: 2HP 1HP Ignored for gas heat, non-heat
pump application
v' E-HEAT Stages Circleone: DF 1 2 3 Ignored for gas heat, non-heat
pump application
v Desired total system CFM Total system CFM per Minimum CFM:

with all zones calling:

tables:
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4.2.3.2. Heat Pump — Electric Strip Heat v Zone1 | Name: Desired CFM: PIAB Setting: Actual CFM:
Job Name: v Zone2 | Name: Desired CFM: PIAB Setting: Actual CFM:
Indoor Unit Model:
Outdoor Unit Model: v Zone3 | Name: Desired CFM: PIAB Setting: Actual CFM:
CBX32MV, Rev 6 or higher, CBX40UHV and CBA38MV Indoor Unit Setup: v Zone4 | Name: Desired CEM: PIAB Setting: Actual CEM:
v' Cut on-board link R to DS “DEHUM or HARMONY”
v" Remove any factory-installed jumpers bars from W1 to W2 or W2 to W3.
v Air handler control jumper settings: Field Wiring Checklist
Function Settings Condition \ Indoor Unit Wiring Completed:
This setting, along w/ ADJUST setting, determines maximum : ;
COOL system CFM (See blower tables) DS or.w Harmon.y Il to DS on indoor unit connected
ADUUST Setting affects both heating and cooling blower speeds (see C on indoor unit connected to Harmony Il transformer C.
blower tables to determine setting) No connection to Y1 or Y2 on indoor unit.
HEAT HIGH Heating blower speed selection — Ignored by Harmony lI J Outdoor Unit Wiring Completed
zoning system \ Thermostat and Damper Wiring Completed
DELAY 4 gfs?lelrrl? blower ramping — Ignored by Harmony Il zoning \ Discharge Sensor wired to Harmony Ill zoning system
BLOV\éEFRMONLY Continuous fan speed — Ignored by Harmony lll zoning system
EVENHEAT EVENHEAT is not used with Harmony Il zoning system
Panel Setup:

v Heating staging jumper

Circle one: 85 90 100 110
120 130

Recommended 120 deg-F

v' Zone 1 PIAB 140F DAS
jumper in place

See “1.10.4. Zone 1 PIAB
Jumpers — 140°F DAS” on page
10.

Circle one: Yes No

v Cooling staging jumper

Circle one: 50 55 60 Select desired discharge air temp

during cooling

v' Cont. Air Reduction jumper

Circleone: 0 25 50 75 Percentage airflow reduction for

continuous fan operation

v Heating Air Reduction

Circleone: 0 20 40 Percentage air flow reduction for

jumper heating mode
v' System Configuration Circle one: HP GAS Set to GAS
jumpers
v’ Stages Circle one: 2COOL Set to match condenser, 1 or 2
1CO0L stage
v Stages Circle one: 2HP 1HP Ignored for gas heat, non-heat

pump application

v' E-HEAT Stages

Circleone: DF 1 2 3 Ignored for gas heat, non-heat

pump application

v Desired total system CFM
with all zones calling:

Total system CFM per Minimum CFM:

tables:

44




Job Name: v’ Zone 1 Name: Desired CFM: PIAB Setting: Actual CFM:
Indoor Unit Model:
Outdoor Unit Model: v’ Zone2 | Name: Desired CFM: PIAB Setting: Actual CFM:
CBX25UHYV (all units) and CBX32MV units prior to Revision 06 Indoor Unit Setup: v’ Zone 3 | Name: Desired CFM: PIAB Setting: Actual CFM:
v" Remove DS to Y1 jumper”
v" No jumper between DS and Y1 on CBX25UHV v’ Zone4 | Name: Desired CFM: PIAB Setting: Actual CFM:
v" On the CBX32MV the wire from K20 terminal 4 to BDC3 board JP1 pin 2 must be re-routed to
establish an electrical connection between K20 terminal 4 and terminal G. Cut the wire near
JP1 pin 2.
. pin ) ) . . . ) Field Wiring Checklist
v Using the wire still connected to K20 terminal 4, strip the cut end and connect it to terminal G.
Tape the exposed end of the short JP1pin 2 wire. J Indoor Unit Wiring Completed:
v" On the CBX25UHYV the blue wire that goes between plug # 2 of the circuit board and one side DS on Harmony IIl to DS on indoor unit connected
of the contacts on the BR relay must be removed and connected to the G pigtail. Tape off end of - -
wire going to the circuit board jack plug. C on indoor unit connected to Harmony Il transformer C.
v" Remove any factory-installed jumpers between terminal R and W1, W2, or W3. No jumper No connection to Y1 or Y2 on indoor unit.
between R and W1 or W2 on CBX25UHV. [
\ Outdoor Unit Wiring Completed
v" BDC3 control clip jumper settings (CBX25UHV and CBX32MV —
— V Thermostat and Damper Wiring Completed
Function Settings Condition - - -
\ Discharge Sensor wired to Harmony Ill zoning system
CoOoL This setting, along w/ ADJUST setting, determines maximum
system CFM (see blower CFM tables)
ADJUST Setting affects both heating and cooling blower speeds (see blower
tables to determine setting)
HEAT HIGH Heating blower speed selection — Ignored by Harmony Il zoning
system
DELAY 4 Cooling blower ramping — Ignored by Harmony lll zoning system
Panel Setup:
v Heating staging jumper Circle one: 85 90 100 110 | Recommended 120 deg-F
120 130
v' Zone 1 PIAB 140F DAS Circle one: Yes No See “1.10.4. Zone 1 PIAB Jumpers
jumper in place — 140°F DAS” on page 10.
v" Cooling staging jumper Circle one: 50 55 60 Select desired discharge air temp
during cooling
v Cont. Air Reduction Circleone: 0 25 50 75 Percentage airflow reduction for
jumper continuous fan operation
v Heating Air Reduction Circleone: 0 20 40 Percentage air flow reduction for
jumper heating mode
v' System Configuration Circle one: HP GAS Set to GAS
jumpers
v' Stages Circle one: 2COOL Set to match condenser, 1 or 2
1COO0L stage
v' Stages Circle one: 2HP 1HP Ignored for gas heat, non-heat
pump application
v' E-HEAT Stages Circleone: DF 1 2 3 Ignored for gas heat, non-heat
pump application
v Desired total system CFM | Total system CFM per Minimum CFM:
with all zones calling: tables:
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4.2.3.3. Cooling Only or Cooling with Hot Water Coil (Non-Heat Pump)

Job Name:

Indoor Unit Model:

Outdoor Unit Model:

CBX32MV, Rev 6 or higher, CBX40UHV and CBA38MV Indoor Unit Setup:

v Cut on-board link R to DS “DEHUM or HARMONY”

v For Hot Water Coil Only—Add K212 Relay and wire per Harmony Il wiring detail. NOTE -
Discharge air sensor must be located downstream of cooling coil and hot water coil.

v Air handler control jumper settings:

Function Settings | Condition
CooL This setting, along w/ ADJUST setting, determines maximum
system CFM (See blower tables)
ADJUST Setting affects both heating and cooling blower speeds (see
blower tables to determine setting)
HEAT HIGH Hea_tlng blower speed selection — Ignored by Harmony 11
zoning system
DELAY 4 Cooling blower ramping — Ignored by Harmony Il zoning
system
BLOWER ONLY CFM Continuous fan speed — Ignored by Harmony 1ll zoning
system
EVENHEAT EVENHEAT is not used with Harmony lll zoning system
Panel Setup:
v" Heating staging jumper Circle one: 85 90 100 110 | Recommended 120 deg-F
120 130
v' Zone 1 PIAB 140F DAS Circle one: Yes No See “1.10.4. Zone 1 PIAB
jumper in place Jumpers — 140°F DAS” on page
10.
v Cooling staging jumper Circle one: 50 55 60 Select desired discharge air temp
during cooling
v' Cont. Air Reduction jumper | Circle one: 0 25 50 75 Percentage airflow reduction for
continuous fan operation
v Heating Air Reduction Circleone: 0 20 40 Percentage air flow reduction for
jumper heating mode
v' System Configuration Circle one: HP GAS Set to GAS
jumpers
v' Stages Circle one: 2COOL Set to match condenser, 1 or 2
1COO0L stage
v' Stages Circle one: 2HP 1HP Ignored for gas heat, non-heat
pump application
v' E-HEAT Stages Circleone: DF 1 2 3 Ignored for gas heat, non-heat
pump application
v Desired total system CFM Total system CFM per Minimum CFM:
with all zones calling: tables:
v" CB unit “minimum” CFM (determined by unit spec listed below unit blower table)

\'Zone 1 | Name: Desired CFM: PIAB Setting: Actual CFM:
\ Zone 2 | Name: Desired CFM: PIAB Setting: Actual CFM:
\ Zone 3 | Name: Desired CFM: PIAB Setting: Actual CFM:
\ Zone 4 | Name: Desired CFM: PIAB Setting: Actual CFM:

NOTE: All of the above are recommended starting positions for DIP switches and
Harmony Il zoning system jumpers. Slight variations may be required
during system start up and operation checks.

Field Wiring Checklist

\ Indoor Unit Wiring Completed:

DS on Harmony Ill to DS on indoor unit connected

C on indoor unit connected to Harmony Il transformer C

No connection to Y1 or Y2 on indoor unit.

\ Outdoor Unit Wiring Completed
\ Thermostat and Damper Wiring Completed
\ Discharge Sensor wired to Harmony Il zoning system and if a hot water coil is used,

the sensor must be located down stream of the hot water coil.
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Job Name:

Indoor Unit Model:

Outdoor Unit Model:

CBX25UHYV (all units) and CBX32MV units prior to Revision 06 Indoor Unit Setup:

v" Remove DS to Y1 jumper”

v" No jumper between DS and Y1 on CBX25UHV

v" On the CBX32MV the wire from K20 terminal 4 to BDC3 board JP1 pin 2 must be re-routed to
establish an electrical connection between K20 terminal 4 and terminal G. Cut the wire near

JP1 pin 2.

v Using the wire still connected to K20 terminal 4, strip the cut end and connect it to terminal G.
Tape the exposed end of the short JP1 pin 2 wire.

v" On the CBX25UHYV the blue wire that goes between plug # 2 of the circuit board and one side
of the contacts on the BR relay must be removed and connected to the G pigtail. Tape off end of
wire going to the circuit board jack plug.

v' Remove any factory-installed jumpers between terminal R and W1, W2, or W3. No jumper

between R and W1 or W2 on CBX25UHV.

v" BDC3 control clip jumper settings (CBX25UHV and CBX32MV

v' E-HEAT Stages

Circleone: DF 1 2 3

Ignored for gas heat, non-heat
pump application

v Desired total system CFM
with all zones calling:

Total system CFM per
tables:

Minimum CFM:

v" CB unit “minimum” CFM

(determined by unit spec listed below unit blower table)

\'Zone 1 | Name: Desired CFM: PIAB Setting: Actual CFM:
\ Zone 2 | Name: Desired CFM: PIAB Setting: Actual CFM:
\ Zone 3 | Name: Desired CFM: PIAB Setting: Actual CFM:
\ Zone 4 | Name: Desired CFM: PIAB Setting: Actual CFM:

NOTE: All of the above are recommended starting positions for DIP switches and
Harmony Il zoning system jumpers. Slight variations may be required
during system start up and operation checks.

Function Settings Condition
This setting, along with ADJUST setting, Field Wiring Checklist
COOL determines maximum system CFM (see
blower tables) \ Indoor Unit Wiring Completed:
Setting affects both heating and cooling DS on Harmony lll to DS on indoor unit connected
ADJUST blower_speeds_ (see blower tables to C on indoor unit connected to Harmony Il transformer C
determine setting)
HEAT A Heating blower speed selection — Ignored by No connection to Y1 or Y2 on indoor unit.
Harmony Il zoning system \ Outdoor Unit Wiring Completed
Cooling blower ramping — Ignored by v Thermostat and Damper Wiring Completed
DELAY 4 H .
armony Ill zoning system . . . . o
\ Discharge Sensor wired to Harmony Il zoning system and if a hot water coil is used,
the sensor must be located down stream of the hot water coil.
Panel Setup:
v Heating staging jumper Circle one: 85 90 100 110 | Recommended 120 deg-F
120 130
v' Zone 1 PIAB 140F DAS Circle one: Yes No See “1.10.4. Zone 1 PIAB
jumper in place Jumpers — 140°F DAS” on page
10.
v" Cooling staging jumper Circle one: 50 55 60 Select desired discharge air temp
during cooling
v" Cont. Air Reduction jumper | Circle one: 0 25 50 75 Percentage airflow reduction for
continuous fan operation
v Heating Air Reduction Circleone: 0 20 40 Percentage air flow reduction for
jumper heating mode
v' System Configuration Circle one: HP GAS Set to GAS
jumpers
v' Stages Circle one: 2COOL Set to match condenser, 1 or 2
1CO0L stage
v' Stages Circle one: 2HP 1HP Ignored for gas heat, non-heat

pump application
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5. DuAL FueL (OpTiON 3)

Follow all equipment installation instructions provided with each unit.

5.1. Zone Control System Wiring - Option 3

After the heat pump unit is installed, field wire the line voltage as shown in the
installation instructions provided with the unit. Use thermostat wire to connect the

heat pump to the zone control panel as illustrated in the following figu

re.

CONNECT TO THE
SAME POWER
SUPPLY AS THE

PRESSURE SWITCH BALANCE POINT Thermostat 2 Thermostat 1 GAS FURNACE
Y CYGR
21J18 (HFC-22) SENSOR Kit 10223
27W13 (HFc-4108) | | rvr s cleldiolol IRIDIGI0l
g88 24 9 C 120
VAC VAC
R T A U A AP
o o o
B ZONE CONTROL
m DO ‘DOOOQ;;DOOOO:Z EIOOOOﬁEJ TRANSFORMER
@ (] @ @@ ® @@ @ ®oe
IMPORTANT
DAMPERS Damper 1 Connect
(Spring open, power close)|nc [ o ] thermostat-gauge
lval0O wire to integrated
e 5 control “C” terminal
Damper?2
N[ O
1S
—0 g
})ﬁamued deating. Zone Zanes NOTE - Do not wire “Y” wire(s) from the
3gingremp PlA PIAB ™
Discharge Air Sensor (88K38) nel O wey 2B ke Harmony ll™ zone control panel to the
Included nop O 1egiog 210 o7 I furnace terminal strip. Doing so causes
nclude sl - CON = the motor to “search” for proper CFM.
L 1 amper Eosling ] oot z
NE O StaﬁgolggoTEmp :g; o ;:; ﬁ GND  24VDC
no| O et ,.oé?,gﬁg o 25 2 el el
X c| Oy Cont. Air Zone2 Zoned S
Connections for remote — Reduction it P HEAT PUMP
vacation switch or 23109 R o SR
Humiditrol zoning 7@ 73400) 2010 > C =9 %
I -4 HeatingAir 30 2o . %)
accessory i ::A i e v @fF0 S Y1 :g: E! m
| EHE v e i 2@ O QY222 3
3 _Esp cauTion: oo 100 ® o 90 3= J
Vacation OFF for individual RVS o foerome rowime e - - — - — o rRe | O OW1at% o
zone control. ¢ THE CIRCUIT BOARD. Conliotion  Stages i ‘%‘é;g A - 83 )
Vacation ON for all zones to be o Bogmee ool soiemen = s9o 9
conditioned at the same time. wmp § ! R; m] % g % g_ ]Z>
,,,,,, L X n 3<
Emergency Heat OFF to allow w1 @F o N s =
Heat Pump to provide heat. Farmony i ON G71MPP & SLP98 ,, @ 3 = W; ‘%E__g -
Emergency Heat ON to force Chites 20 iz Furnace - W2 Not el o /4 Sc 25 O
auxiliary (backup) heat to pro- ¢ Fault R required, but may 0s o ps £ e I'_|I1
vide all heating (disallows heat TDO Recall ICXCXCX be connected to Equipmen IMPORTANT! |
pump from providing any heat). m m % %y % 2 H : / DO NOT MAKE || Y1 W
. . %, %0, %, %,  iNCrease firing rate. EOTNOIINAKES © vo p
yooooT- TO Y1 AND Y2 5
Gipers  Oamperz Damperl  Fobe'.  MBee"™ Fan  Cooling Electheating Hesting  Status O VARIABLE
) ® ® o SPEED §
777777777777777 — FURNACE
[ 'Nore: seLECT #
| OF HP STAGES SYSTEM E-HEAT |
BY PLACING
| JUMPER IN Configuration Stages |
APPROPRIATE HP [@IO] 3As DF | Lo .
| POSITION. ()2-STG 2cooL O] 1c00L 00| 1 IMPORTANT! Connectivity is NOT COMPLETE until all
| 00l2 | electrical adjustments (jumpers and wiring changes) have
2Hp [@IBIO] 1HP 005 |
| JP1-3 3 been made.
‘ J8 |
e i

Figure 32. Option 3 - Typical Lennox Heat Pump and Lennox Variable-Speed Gas Furnace (Dual Fuel) (Troubleshooting)
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5.2. Dual Fuel System Start-Up Defrost Temperating Sensor
Placement and Checkout

5.2.1. Start-Up the System (All Models)
1. Adjust all thermostat settings so that no demand will occur.

2. Apply power to the zone panel transformer and to the furnace and observe the
following: all four diagnostic LEDs will light; then each individual diagnostic LED
will light in sequence; then all four diagnostic LEDs will light and extinguish.

3. Finally, the status light will begin to flash, indicating proper operation. Perform
the gas heating checks using the information in the following sections.

5.2.2. Defrost Temperating Sensor Placement

Install the defrost temperating sensor (if used) where shown in the following
illustration. For additional information, see the installation instruction that came
with the Defrost Temperating Kit (67M41).

plenum

ﬁ coil

Typical Upflow Defrost temperating sensor / limit control
Furnace Shown (if used in Option 3)

furnace

front

Figure 33. Defrost Tempering Sensor Placement
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5.2.3. Checkouts

5.2.3.1. Typical Dual Fuel Gas Heating (Single Zone)

Prerequisites:
e Zone 1 thermostat set to Heat.

» Balance Point Sensor set at higher temperature than outdoor BPS-sensed
temperature (red balance point sensor LED on) or

» Balance Point Sensor inputs jumpered to simulate cold outdoor temperature
below balance point (red balance point sensor LED on).

Ol [

® o0 ® o0

(W) RED ON

1
sosed basod

W1ON
~__

BEE|

=
(e}
o
m
o
z
(I X]

DAMPER 2,3,4 OFF ©0o00

R

HEATING ON

OUTPU'I&ATUS LEDs
© (] © ©

Set zone 1 thermostat for a heat demand; check:

* Zone 1 thermostat W LED on (heating demand).
«  Damper LED 1 off (damper open).

»  Damper LEDs 2, 3, and 4 on (dampers closed).
e Output Heat W1 LED on (furnace on).

* Heating LED on.

The furnace begins ignition sequence after zone 1 has demanded heat. The zone
control system will start the furnace blower on low speed (0 PIAB) 45 seconds
after the combustion cycle has begun. .

When 100°F warm air is sensed by the discharge air sensor, the fan LED will light
and the blower will slowly increase to speed required by the zone calling. The
blower operates at speed setting of PIAB jumper for zone 1 and the jumper for
heating air reduction. It may require 60 - 90 seconds to reach this speed.

Set zone 1 thermostat for NO heat demand; check:

* Zone 1 thermostat W LED off (no heat demand).

e Output Heat W1 LED off.

* Fan LED off.

* Heating LED off.

*  Damper LEDs 2-4 remain on until after 3-1/2 minute purge; then off.

To check the amount of air being delivered to each zone and to confirm that each
individual zone damper functions properly, repeat these steps for zones 2 - 4.
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5.2.3.2. Typical Dual Fuel Gas Heating (Multiple Zone) 1. Set all zone thermostats for a heat demand; check:
* All zone 1 thermostat W LED on (heating demand).
*  Damper LED 1 - 4 off (all damper open).

Zone 1 thermc?stat set to Heat. _ +  Damper LEDs 2, 3, and 4 on (dampers closed).
* Balance Point Sensor set at higher temperature than outdoor BPS-sensed - Output Heat W1 LED on (furnace on).
temperature (red balance point sensor LED on) or
e Heating LED on.

» Balance Point Sensor inputs jumpered to simulate cold outdoor temperature o .
below balance point (red balance point sensor LED on). The furnace begins ignition sequence after a heat demand is detected. The zone

control system will start the furnace blower on low speed (0 PIAB) 45 seconds

Prerequisites:

after the combustion cycle has begun. .

I] ﬁ Fizl @ 2. When 100°F warm air is sensed by the discharge air sensor, the fan LED will light
® ® o 00 @ 00 & 00 e ©o0° and the blower will slowly increase to speed required by the zone calling. The
B \\/ blower operates at speed setting of PIAB jumper for zone 1 and the jumper for
9 heating air reduction. It may require 60 - 90 seconds to reach this speed.
L O (W) RED ON
e 3. Set all zone thermostats for NO heat demand; check:
l 5] - Output Heat W1 LED off.
9] £ ] +  Heating LED off.
- & » Fan LED off (blower turns off after delay).
9] = - +  All zone thermostat W LEDs off.
- o) o) »  Damper LEDs - Last zone thermostat demand removed: LED is off (this zone’s
e g § o damper remains open during 3-1/2 minute purge); other zones damper LEDs
7 s 8 o are on during the 3-1/2 minute purge (dampers closed). After 3-1/2 minute
£ 5 delay, all dampers LEDs go off (dampers open).
[0]
W1 ON ~__
o
DAMPER 2,3,4 OFF ©00O0
/\\\DD FAN ON HEATING ON
© © ° © © 0\0 OOUTPOUNQTUS Ist
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5.2.3.3. Typical Dual Fuel Gas Heating (Central Mode)

Prerequisites:
¢ Central mode switch on.

« Red LED on the central mode fan switch on.
e Zone 1 thermostat set to Heat.

v' Balance Point Sensor set at higher temperature than outdoor BPS-
sensed temperature (red balance point sensor LED on) or

v' Balance Point Sensor inputs jumpered to simulate cold outdoor
temperature below balance point (red balance point sensor LED on).

® e ® 0C @& oo
] \\%
8 (W) RED ON
[e)
o
] a
el oo 5ol G ol
3 % g g
[m] B3 9 3
L= ole] % §
O 5T S 3
e = &
o0 o] o]
g g
o] [o]
% S I
2 S
=lel ool
W1 ON ~__
[/
DAMPER 2,3,4 OFF XXX

OO eavon HEATING ON
\ OUTPlNATUS LEDs
©

© ° © © © ] © o ©

O i

©

Set zone 1 thermostat for a heat demand; check:

«  Zone 1 thermostat W LED on (heating demand).

e Output Heat W1 LED on (furnace on).

*  Heating LED on.

*  All damper LEDs off (damper open).

The furnace will begin its ignition sequence after Zone 1 has demanded heat. The

zone control system will start the furnace blower on low speed (0 PIAB air) 45
seconds after the combustion cycle has begun.

When 100°F warm air is sensed by the discharge air sensor, the fan LED will light
and the blower will slowly increase to speed. The blower will operate at a speed
equivalent to the PIAB calculated for all zones calling, taking into account the
heating air reduction jumper position. It may take the blower 60 to 90 seconds to
reach this speed.

Remove the heat demand from zone 1 (no heat input or output and no blower
demand). Upon removal of the demand from zone 1, check:

* Zone 1 thermostat W LED off (no heat demand).

e Output Heat W1 LED off.

* Fan LED off.

* Heating LED off.

After 3-1/2 minute purge time, furnace blower turns off.
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5.3. Zoning System with Dual Fuel Troubleshooting - Option 3

5.3.1. Troubleshooting Diagram

Q' Are thermostats wired correctly? QO Line Voltage to transformer?
Q' Does zone control system respond appropriately to demand? Q' 24VAC from transformer to zone control panel?
Q Eoes T\ectronic the:jn;oslt)at havg relay switching output? If relay with SCR output is used, not, isola- O Are all wire connections good? Are all wire connections correct?
ion relays may need to be use
Q 24avac supplied to each thermostat terminal R from zone control system?
O Check each thermostat for output signal when calling. Heating output W1? Cooling output Y1?
O Pressure Switch installed. in correct position?
O Does switch open when high pressure condition is simulated (temporarily
blocking airflow in heating mode)?
O Does zone control system respond appropriately when high pressure condi-
tion is simulated (temporarily disconnecting switch simulates high pressure).
Q Balance Point Sensor Installed and correctly wired?
O Contacts close on temperature fall?
PRESSURE BALANCE THERMOSTATS Thermostat 2 Thermostat | ZONE PANEL TRANSFORMER
POINT WCYBR WCVYGR
SWITCH
SENSOR RENENNES@E) 3
DIFI YRB g 3
© 52
Q po dampers respond to demand? 0 \_‘ 7
edromnt| | Tremeter ¥ Thermestal 3 Thdraaftat] z Tobrgacal T Zavac 2z
volts AC = open. 24 volts AC = negr WCVYBR WCVYBR, - CRZ ng
closed. Dampers should drive closed o o o 5 2 m
when 24 volts is jumpered to damper 0O OOOOQRHOOOORK EOOOOR BPOOOO - =<
motor. g i sl sl % H
a s wiring correct & in good condition? o e oo e oo e @@ ® @@ =
DAMPERS| Damperl
NC
O s dscharge B
probe installed?
Q 1s probe located a c cf)’]nnecled
in discharge air to*C
plenum % )
Q s it wired cor-
?
rectly? Heating Zone anes O Fuses OK?
StagingTems|  PIA 188
Heating 3 2B o o
o =g @ [T
DISCHARGE B %E}% z‘éf K h
AIR SENSOR Cooling  &555inarenp|  70%[9 son 2 ||95E| . aase
L sofo 701 R bE
BOLAE g 20U
HUMIDITROL ZONING Al fa | 2P0 T e HEAT PUMP
reduction I 0g oFF
ACCESSORY CONTROL jumper SR s S| R
i $—ac
e = v @F O S
w8 2o vz @ O—7 2] Y2
QO Have heating and cooling sela0E 4885 " @ 8 0 - % o DT2 (580)
M = RC ® Y] w1 Limit Con-
staging jumpers been set corfiiEltion  Scagen Bi@ O—fi7 \ — trol (Op-
for desired 2nd stage op- " Equipment — tional, for
eration? RH o [T ‘ S| defrost
6 O—e T Q) i
H - TS kit
O Are continuous & heating air Fermany t1c i @O % W1 kit)
reduction jumpers set correct-| 2 e 2@ O 2 W2
ly? On heat pumps, Heating v @ O |us —9| c
Air Reduction must be 0%. A N I pe LO—jee © ps
Q po jumpers provide appropri- § 9 2 @A aurpmen 1S Y1
ate speed reduction? If no, P, %030, %, © Y2
check indoor unit before re-
placing zone control panel. —— VARIABLE
Ddhper3  Damperz Damparl s/ Mage o Fan Casling  Electhestish Heating su@m 8 SPEED
FURNACE
O  Are PIAB jumpers set cor- O Are jumpers set correct- ||  Error code present? O Does outdoor unit respond to demand? o _
rectly? ly for heating and cool- If so, see trouble- Q s it operating properly? \_/er\fy Furnace jumpers/
O only 1 jumper per Zone? ing? shooting/diagnostic =] P links_cut or removed
ly 1 Jumper p ! section of this Test Defrost. Does outdoor unit initiate and (see Pages 29 - 25)
(Zosneﬁ_com"%g?é?m Jump- manual. terminate defrost correctly? QO Verify NO connections
;I;)n: ;nmg:y have é second O check defrost tempering switch, if installed. made to Y1 or Y2.
jumper on 140F DAS pins) a Eoeizﬁgleefoglm s):jsé?;gs:'e?spond
O Has 140F DAS jumper been ppropriately 9 Lo
N QO Are appropriate outputs energized in
installed
response to demand?
Q' Does zone control system energize appropriate outputs? During Cooling? During
Heating? During Defrost? During Emer. Heating?
Q' 24VAC from furnace transformer to R?
Q' Does indoor unit respond to outputs? Cooling? Heating? Defrost? Emer. Heating?
O Does blower speed change as zone demand changes? If no, does DS output vary
from 0 to 25VDC?

Figure 34. Option 3 - Typical Lennox Heat Pump and Lennox Variable-Speed Gas Furnace (Dual Fuel) (Troubleshooting
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5.3.2. Dual Fuel Operation (Below Balance Point) 5.3.3. Discharge Air Upper Limit and Differential Temperatures

HEATING
DEMAND
RECEIVED

Furnace
energized

See Above Balance
Point Sensor
setpoint flow diagram

temp. Below
Balance Point
Sensor setpoin

Monitor
discharge air
temperature

Discharge air upper limit is
160°F unless 140°F DAS

Is
. jumper installed discharge
3-Minutes REFER TO DISCHARGE AIR air at upper
since completion UPPER LIMIT DIAGRAM Yes . .pp
of last heating (Page 51) FOR UPPER LIMIT limit
demand AND DIFFERENTIAL DETAILS. ?

2 Differential is 20°F above

heating staging jumper
Energize W2 setting with the following
@ fumnace exception:

Energize W1
@ furnace; Ramp

indoor blower to < Differential is 15°F if the dtischarge atir
minimum CFM Monitor dis- Monitor dis- 140°F DAS jumper is in emp. meet | p
setting charge air charge air place on PIAB 1 terminals \D€ating staging /,

temperature temperature

and heating staging jump-

differential
eris on 120 or 130. ?

Is

Is

discharge De-energize discharge
air at upper W1 & W2 air at upper .
limit @ furnace Iir’r;it 3-minute
? ?

minimum run-
time com-

Continuous air

No

y

! delivered to pleted
~Discharge calling zones discﬁg%i air To / from the ?
air below heafing temp. meet = appropriate Yes
staging jumper heating staging _/ Nq heati <
setting differential gas heating or o
? A dual fuel v

diagram

Ramp indoor 3-Minutes 3-Minutes
blower to minimum run time minimum run time
heating staging in 1st stage in 2nd stage Nol
jumper setting completed completed

Discharge
air falls to
130°F

De-energize

BLOWER

SHUTDOWN

Hold dampers De-energize
open for 3% W1 @ furnace

minutes
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5.3.4.

Dual Fuel Operation (Above Balance Point)

5.3.5.

Defrost Operation

HEATING
DEMAND
RECEIVED

lapse since-
completion of last
heating
derr))and

Energize 1st &/or 2nd stage
compressor(s) & Ramp in-
door blower to cooling stag-
ing jumper setting

Monitor
discharge air
temperature

Discharge

air DAS above

135°F
?

Discharge

air below heating

staging jumper

setting
2

20-minute

minimum runtime

completed
?

No

Ambient
temp. Above
Balance Point
sensor setpoint

Heat pump
locked out
(see NOTE

See Below Balance Point
sensor setpoint flow diagram

Shutdown all
compressor
stages

NOTE - On energize W1 furnace,
compressor heat is locked out - all
heat calls for the next three hours
use gas heat only

Energize W1
@ furnace
(see NOTE)

Monitor
discharge air
temperature

Is
discharge
air at upper
limit
?

Continuous air
delivered to
calling zones

Shutdown all
heating stages

Does
discharge air
temp. meet
heating staging
differential
2

ischarge
air falls to

3-minute
minimum runtime

De-energize all com-
pressor stages; start
5-minute delay

heat mode ~ Yes No
?
_ o [ ; 5min delay " Yes

BLOWER completed No
SHUTDOWN ?
Yes A
t
De-energize Heating
all heat pump demand —
and furnace satisfied ~ No
stages ?

System
in 3-hr backup

complete

?

NORMAL

OPERATION

Defrost
control detects
need for defrost

cycle

Heat Pump
enters defrost

Harmony I
control energizes
all compressor
stages

Harmony Il
sends signal to
W1 at indoor unit

HEAT PUMP

Yes

Defrost

Tempering >
?

Yes

HP cycles W1 OFF at
90°F and ON at 80°F
during defrost cycle.

Defrost
completed

De-energize
all compressor
stages

Defrost

period exceeds
20 minutes

No

Yes

Harmony Il control
de-energizes all
compressor stages - uses
auxiliary heat to complete
existing heat demand

4




5.3.6. Installation Setup Worksheets

Panel Setup:
. \ Heating staging jumper Circle one: 85 90 100 Recommended 120 deg-F
5.3.6.1. Dual Fuel - Indoor Unit Honeywell 2-Stage IFC Control and Heat 110 120 130
Pump \ Zone 1 PIAB 140F DAS Circle one: Yes No See “1.10.4. Zone 1 PIAB Jumpers —
jumper in place 140°F DAS” on page 10.
Job Name: \ Cooling staging jumper Circle one: 50 55 60 Select desired discharge air temp
Indoor Unit Model: during cooling
Outdoor Unit Model: \ Cont. Air Reduction jumper Circle one: 0 25 50 Percentage airflow reduction for
. 75 continuous fan operation
. \ Heating Air Reduction jumper | Circle one: 0 20 40 Percentage air flow reduction for
Miscellaneous Items: heating mode
v Install Pressure Switch in the outdoor unit per this instructions (27W13 for R410A or 21J18 for \ System Configuration Circle one: HP GAS Set to GAS
) R22) jumpers
Install Balance Point Sensor (10Z23) as per this installation instruction. Set to desired outdoor
lock out temperature for HP ( yasp V Stages ?(i:rccz)lgﬁne: 2CO0L Set to match condenser, 1 or 2 stage
v Install Optional Defrost Tempering Sensor 67M41 (if used) per installation instructions. NOTE: -
MUST be located in coil delta plate between furnace and coil \ Stages Circle one: 2HP 1HP Ignored for gas heat, non-heat pump
v Install Discharge Air Sensor per installation instructions. The location of the sensor is CRITICAL application
for proper system operation \ E-HEAT Stages Circleone: DF 1 2 3 Ignored for gas heat, non-heat pump
Indoor Unit Setup: application
v Cut on-board link W914 DEHUM OR HARMONY (R to DS) on furnace IFC control (if not cut, V.'t)hes:lred total S>|’I.Stef“ CFM tTogf' system CFMper | Minimum CFM:
fuse will blow in zone control board) with all zonés calling: aples.
v" Cut and tape wires from pin # 2 and pin #13 on plug J46 of the VSM wiring harness routed from
the motor to the Furnace Integrated control. \ Zone 1 Name: Desired CFM: PIAB Setting: Actual CFM:
v Furnace IFC Control DIP switch settings (ON or OFF):
DIP Switch ON or OFF Condition \'Zone 2 | Name: Desired CFM: PIAB Setting: Actual CFM:
1 OFF DIP switch 1 must be set to OFF for two stage heating
operation \Zone 3 | Name: Desired CFM: PIAB Setting: Actual CFM:
DIP switch 2 determines second stage heat time delay
2 OFF and is ignored by Harmony Ill zoning system
\Zone 4 | Name: Desired CFM: PIAB Setting: Actual CFM:
3 ON DIP switches 3 and 4 determines heating blower off
4 ON delay, recommended is 180 sec ; "
NOTE: All of the above are recommended starting positions for furnace DIP
S DIP switches 5 and 6 determines second stage cooling switches and Harmony Il jumpers. Slight variations may be required
6 blower speed or maximum system air vol. during system start up and operation checks.
7 DIP switches 7 and 8 determine blower “adjust” setting
8 for maximum system air volume Field Wiring Checklist
9 OFF DIP switches 9 and 10 determines cooling blower N Indoor Unit Wiring Completed:
ramping profile and is ignored by Harmony 1l zoning DS on Harmony Il to DS on indoor unit connected
10 OFF System
C on indoor unit connected to Harmony Il transformer C
L OFF DIP switches 11 and 12 determines heating blower No connection to Y1 or Y2 on indoor unit
12 ON speed and is ignored by Harmony Ill zoning system -
Outdoor Unit Wiring Completed
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Thermostat and Damper Wiring Completed

Discharge Sensor wired to Harmony Ill zoning system

< | 2| 2] <

Heat Pump Pressure Switch wired to Harmony Ill zoning system




5.3.6.2. Dual Fuel - SLP98 Variable Capacity and Heat Pump Panel Setup:

v Heating staging jumper Circle one: 85 90 100 110 | Recommended 120 deg-F
Job Name: 120 130
Indoor Unit Model: v Zone 1 PIAB 140F DAS Circle one: Yes No See “1.10.4. Zone 1 PIAB Jumpers
Outdoor Unit Model: jumper in place — 140°F DAS” on page 10.

v" Cooling staging jumper Circle one: 50 55 60 Select desired discharge air temp

. during coolin
Miscellaneous Items: 9 [¢]

v' Cont. Air Reduction jumper | Circle one: 0 25 50 75 Percentage airflow reduction for

v Install Pressure Switch in the outdoor unit per this instructions (27W13 for R410A or 21J18 for continuous fan operation

R22)

v Install Balance Point Sensor (10Z23) as illustrated in the kit installation instruction. Set to v !—ieating Air Reduction Circle one: 0 20 40 Perc_entage air flow reduction for
desired outdoor lock out temperature for HP jumper heating mode
v Install Optional Defrost Tempering Sensor 67M41 (if used) per installation instructions. NOTE: v System Configuration Circle one: HP GAS Set to GAS
MUST be located in coil delta plate between furnace and coil jumpers
v Install Discharge Air Sensor per installation instructions. The location of the sensor is CRITICAL v Stages Circle one: 2COOL Set to match condenser, 1 or 2
for proper system operation 1COO0L stage
Indoor Unit Setup: v’ Stages Circle one: 2HP 1HP Ignored for gas heat, non-heat
v Cut on-board link W914 DEHUM OR HARMONY (R to DS) on furnace IFC control (if not cut, pump application
fuse will blow in Harmony Il zoning system control board) v E-HEAT Stages Circleone: DF 1 2 3 Ignored for gas heat, non-heat
v" W2 connection from Harmony Il to SLP98 is optional. pump application
v DIP switch settings (ON or OFF): v Desired total system CFM Total system CFM per Minimum CFM:
DIP Switch | ON or OFF | Condition with all zones calling: tables:
DIP switch 1 -1 t fact tting — i d by H 1l i
1 OFF systeS:’nVI ¢ cave al faclory setling — Ignored by harmony Tl zoning v Zone 1 | Name: Desired CFM: PIAB Setting: Actual CFM:
2 OFF DIP switch 2 — leave at factory setting — ignored by Harmony Il zoning v Zone 2 | Name: Desired CFM: PIAB Setting: Actual CFM:
system v' Zone 3 | Name: Desired CFM: PIAB Setting: Actual CFM:
3 OFF DIPtswitch 3 — leave at factory setting — ignored by Harmony Il zoning v Zone4 | Name: Desired CFM: PIAB Setting: Actual CFM:
system . "
p ON . _ . - NOTE: All of the above are recommended “starting” positions for the furnace
DIP switches 4 and 5 determine heating blower “off” delay — DIP switches and Harmony Ill jumpers. Slight variations may be required
5 ON recommended 180 seconds . :
during system start up and operation checks.
6 OFF DIP switches 6 and 7 — leave at factory setting — ignored by Harmony
7 OFF Il zoning system Field Wiring Checklist
8 DIP switches 8 and 9 — cooling blower speed — determines maximum v Indoor Unit Wiring Completed:
9 system CFM — see furnace blower tables DS on Harmony Il to DS on indoor unit connected
10 DIP switches 10 and 11—cooling blower adjust-determines maximum C on indoor unit connected to Harmony llI transformer C
1 system CFM — see furnace blower tables No connection to Y1 or Y2 on indoor unit.
12 OFF DIP switches 12 and 13 — leave at factory setting — ignored by N Outdoor Unit Wiring Completed
13 OFF Harmony 1l zoning system \ Thermostat and Damper Wiring Completed
14 OFF \ Discharge Sensor wired to Harmony Ill zoning system
15 OFF DIP switches 14, 15,and 16 — sets low fire, minimum capacity, firing v Heat Pump Pressure Switch wired to Harmony Il zoning system
rate - default setting shown and is recommended starting point.
16 OFF
17 OFF
18 OFF DIP switches 17,18 and 19 — sets high fire, 100% capacity, firing rate -
default setting shown and is recommended starting point
19 OFF
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5.3.6.3. Dual Fuel - Variable Speed SL280V, EL296V, SL297NV and Heat Panel Setup:

Pum
ump v Heating staging jumper Circle one: 85 90 100 110 Recommended 120 deg-F
120 130

Job Name: v' Zone 1 PIAB 140F DAS Circle one: Yes No See Harmony Ill install

Indoor Unit Model: jumper in place instructions for info

Outdoor Unit Model: v" Cooling staging jumper Circle one: 50 55 60 Select desired discharge air
temp during cooling

Miscellaneous ltems: v Cont. Air Reduction jumper | Circleone: 0 25 50 75 Percentage airflow reduction

for continuous fan operation

v Install Pressure Switch in the outdoor unit per Harmony Ill installation instructions (27W13 for

R410A or 27W12 for R22) v" Heating Air Reduction Circleone: 0 20 40 Percentage air flow reduction
v Install Balance Point Sensor (10Z23) as per installation instructions. Set to desired outdoor lock Jumper for heating mode
out temperature for HP v System Configuration Circle one: HP GAS Set to GAS
v Install Optional Defrost Tempering Sensor 67M41 (if used) per installation instructions. NOTE: jumpers
MUST be located in coil delta plate between furnace and coil v Stages Circle one: 2COOL 1COOL Set to match condenser, 1 or
v Install Discharge Air Sensor per installation instructions. The location of the sensor is CRITICAL 2 stage
for proper system operation v’ Stages Circle one: 2HP 1HP Ignored for gas heat, non-heat
Indoor Unit Setup: pump application
< Cut on-board link W914 DEHUM OR HARMONY (R to DS) on furnace IFC control (if not cut, fuse V' E-HEAT Stages Circle one: DF 1 2 3 Ignored for gas heat, non-heat
will blow in Harmony Il zone control board) pump application
' DIP switch settings (ON or OFF): v Desired total system CFM Total system CFM per tables: Minimum CFM:
DIP ON or OFF | Condition with all zones calling:
Switch
1 OFF DIP switch 1 — leave at factory setting — ignored by Harmony IlI v Zone1 | Name: Desired CFM: PIAB Setting: Actual CFM:
2 OFF DIP switch 2 — leave at factory setting — ignored by Harmony llI v’ Zone 2 | Name: Desired CFM: PIAB Setting: Actual CFM:
3 ON DIP switches 3 and 4 — Blower off delay switch settings, set DIP v’ Zone 3 | Name: Desired CFM: PIAB Setting: Actual CFM:
switches 3 and 4 to ON (180 seconds) v Zone4 | Name: Desired CFM: PIAB Setting: Actual CFM:
4 ON DIP switches 4 and 5 — Determines heating blower “off” delay — NOTE: All of the above are recommended “starting” positions for the furnace
recommended 180 seconds . . . . .
DIP switches and Harmony Il jumpers. Slight variations may be required
o OFF DIP switches 5 and 6 — Cooling bode blower speed, set DIP switches during system start up and operation checks.
6 OFF 5 and 6 to OFF (High - Factory)
7 OFF DIP Switches 7 and 8 — Cooling blower speed adjustment, set DIP Field Wiring Checklist
8 OFF switches 7 and 8 to OFF (Factory Default) N Indoor Unit Wiring Completed:
9 OFF DIP Switches 9 and 10 — Cooling mode blower Speed ramping, set DS on Harmony Il to DS on indoor unit connected
10 OFF DIP switches 9 and 10 to OFF (A - Factory) C on indoor unit connected to Harmony I1l transformer C
11 OFF No connection to Y1 or Y2 on indoor unit.
DIP Switches 11, 12 and 13 — Heating mode blower speed, set DIP R
12 OFF | switches 11, 12 and 13 to OFF (Factory Default) v Outdoor Unit Wiring Completed
13 OFF v Thermostat and Damper Wiring Completed
14 OFF DIP Switches 14 and 15 — Continuous blower speed, set DIP switches v Discharge Sensor wired to Harmony IIl zoning system
15 OFF 14 and 15 to OFF (38% of High Cool Speed - Factory Default)
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6. TROUBLESHOOTING

6.1. Operation and Troubleshooting Indicators

6.1.1.

The zone control system operation is indicated by light emitting diodes (LEDs)
located on the zone control panel. In addition to operating condition, the LEDs
provide valuable information system troubleshooting. The LEDs (shown in figure
30) are thermostat, diagnostic, and output status.

Zone Control Panel LEDs

1. Thermostat LEDs — Located along the upper edge of the zone control panel.
Each zone has three LEDs to indicate a call for heating or cooling: green
(indicates a Y / compressor demand), red (indicates a W / heating demand)
and amber (indicates a G / indoor blower demand). These LEDs are labeled
according to the zone and demand.

2. Diagnostic LEDs — Diags 1, 2, 3, 4—located near the bottom center of the
the zone control panel. These LEDs aid the technician in troubleshooting
problems. When an error is detected, LEDs illuminate in a pattern. See Fault
Recall and Time Delay Override on page 58.

3. Output LEDs — Located along the bottom of the zone control panel and
near connection terminals. These red LEDs indicate the output status of
dampers, furnace, outdoor unit, etc. When an output is powered or active, the
corresponding LED is illuminated.

4. Pressure Switch LED — Located at the top left corner. Green LED illuminates
when the heat pump pressure switch is closed indicated normal pressures. The
LED will be off when the pressure switch opens under abnormal or excessive
condensing pressure in the heat pump heating mode. Pressure switch is used
only on heat pump systems.

5. Balance Point Sensor LED — Located at the top left corner. Red LED
illuminates when the balance point sensor is closed indicating outdoor
temperature is below the balance point sensor setting. Only used on dual fuel
heat pump systems.

The LEDs are labeled according to output and function. For example, if Damper
1 LED is illuminated, it's damper has been signaled to close; when the LED is
extinguished, it's damper has been signaled to open, allowing air flow to that zone.
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Figure 35. System Indicators/Troubleshooting Devices




6.1.2. Fault Recall and Time Delay Override

When the Time Delay Override is pressed and held, the internal clock speeds up
by a factor of 60. This overrides the current time delay and permits the next event
to occur. “Table 14. Time Delays” on page 60 identifies the time delays used by
the system.

When the Fault Recall button is pressed and released (clicked), the fault codes are
displayed (10 most recent). When the fault recall button is pressed and held, the
fault codes are erased. Each code will be displayed for 10 seconds starting with
the most recent code, then the next most recent, and so on. Pressing the button
while recalling fault codes will bypass the 10-second timer and go right to the next
fault code.

Use the Fault Recall button to observe diagnostic codes that will indicate either
correct operation, or help checkout and troubleshoot problems in the zone control
system. “Table 15. Diagnostics Codes” on page 62 identifies all diagnostic codes.

Press the button once while the system is operating. The system will respond by
momentarily lighting all four DIAG LEDs then displaying the error code, if an error
code is stored in memory. This allows a visual check to verify that all four LEDs are
operational before displaying an error code.

6.1.3. Time Delays

Timers used in the Harmony Ill zoning system define delays which precede or
follow a demand, depending on the type of function. The delays are used to control
equipment connected to the system. The following table shows how the most
noticeable delays are used.

Table 14. Time Delays

Delay Time Function
Blower Off Delay (gas heat . Gas Furnace only. Delivers air into last zone
3-1/2 min. - .
only) called during cool down following heat demand.
Between low speed and high speed in order
Compressor Speed Change 4 min. to make sure steady state is reached before
staging.
Compressor Off Time 5 min. At e_nd of demand. Equalizes pressure in _
refrigerant system and prevents short cycling.
. . . Between staging up or down (May stage faster to
Heat Staging (electric) 2 min. prevent overshoot/undershoot).
Heat Staging (gas) 3 min. Between staging up or down to achieve steady
state.
Starts when system enters dual fuel furnace
heating when the outdoor temperature is above
Dual Fuel Furnace Lock-in t?alance point. When o.peratlng within Fhls 3-hour
Ti 3 hrs. time, only the furnace is used for heating. Heat
imer . h . .
pump will be tried again on the next call after this
timer expires. Diagnostic LEDs 2, 3, and 4 will
flash when this timer is active.

60

Table 14. Time Delays

Delay Time Function

This timer is defined as the amount of time

to hold the last zone calling open past the
thermostat call drop out. During this time, the
panel will not energize the blower (except when
a continuous fan call exists); the controlled
equipment will provide this signal. This is a non-
adjustable timer set at 210 seconds.

Damper Hold 3-1/2 min.

When opposing demands are present, zone
control system must work to satisfy current
demand at least 20 min. If current demand is
not satisfied after time has elapsed, system will
changeover and satisfy opposing demand. On
and Off delays above will also apply.

Auto-changeover 20 min.

When temperature is above balance point, heat
pump will operate for 20 minutes before allowing
gas furnace to take over heating demand.

Dual Fuel Auto-changeover 20 min.

6.1.4. Discharge Air Probe Checkout (All Systems)

The discharge air sensor is a temperature-dependent resistor; the higher the
temperature, the lower the resistance. To confirm the sensor is functioning,
disconnect both sensor leads from the zone control panel. Using a digital voltmeter
(DVM) set to read resistance, touch the leads from the sensor to the probes of the
DVM.

Temp °F Resistance
(°C) (ohms)
65 (18) 13476
70 (21) 11884
75 (24) 10501
80 (27) 9298
85 (29) 8249
90 (32) 7333




Do not touch both probes with your fingers—doing so will produce a faulty reading.
At 77°F, the resistance of the sensor will be 10K ohm; at lower probe temperatures,
expect higher resistance; at warmer probe temperatures, expect lower resistance.

After reading the resistance at room temperature, warm the tip of the sensor by
holding it in the palm of your hand, and take another resistance reading. The
resistance should be noticeably lower than the previous reading.

The zone control system will monitor the operation of the probe and determine
if a failure has occurred. The probe is an integral (but replaceable) part of the
zone control system. The zone control system will indicate if the probe is operating
improperly and needs to be replaced. The discharge air temperature probe serves
several purposes:

1. In cooling systems (and heat pump systems in cooling mode) the probe varies
the speed of the compressor from high to low to off in order to maintain a
constant discharge air temperature and prevent coil freezing.

2. In gas heating systems, it is responsible for increasing the speed of the blower
to the setting of the CFM jumpers after the discharge air has warmed up to
about 100°F. Also stages equipment up and down to control discharge air
temperature.

3. In heat pump systems operating in the heating mode, the probe varies
compressor speed and stages of auxiliary heat in order to maintain a constant
discharge air temperature.

6.1.5. Blower Speed Checkout

The indoor blower speed should vary as zone demand changes. The fan speed
LED varies in brightness as the blower varies in speed. The brighter the LED, the
more CFM being delivered. Blower speed can also be viewed by attaching an
electronic voltmeter between DS and any C terminal on the zone control panel.
While not a precise measurement, the voltmeter fluctuation indicates that the
blower speed is changing.

1. Connect electronic voltmeter between DS and any C terminal on the zone
control panel. Leave all field wiring in place.

2. Select DC volts scale.
3. Start zone heating or cooling checkout procedure.

4. Observe voltages:

22 volts DC = high speed (varies depending on input voltage at primary
transformer).

* 11 volts DC (approx.) = Medium speed 50% into adjustment band of blower.
0 volts DC = low speed or off.
NOTE: All speeds in between are a percentage of 22VDC.

5. Also measure voltage at the indoor unit between DS and C. If the voltage is
lower than the voltage measured at the Harmony zone panel and/or the blower
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runs at a minimum fan speed, check and make sure C on the indoor unit is
connected to C on the zone panel transformer connection.

NOTE: SLP98 furnace models are equipped with an LED on the integrated
control which displays blower airflow in all modes of operation. See SLP98
installation instructions for additional information.

NOTE: CBA38MV, CBX40UHV and CBX32MV Rev 06 or higher have an LED
display that will indicate the unit air volume. “A” followed by the number
indicates the CFM. For example, “A-2-0-0-5" indicates 2005 CFM.

NOTE: If blower operates only at the minimum CFM or will not ramp to zone air
volume, check and make sure terminal C on the indoor unit terminal strip
is connected to Harmony 24 VAC terminal C (see figures 17 through 27).

NOTE: If blower “hunts”, check and make sure there is no connections on Y1 or
Y2 on the indoor unit terminals strip.

NOTE: Units without a 7-Segment LED will have a “CFM” LED to indicate blower
airflow. One blink of the LED is equal to approximately 100 CFM; then it
pauses and repeats. For example if the CFM indicator LED blinks 10 times
this indicates approximately 1000 CFM.

NOTE: Make sure DS on the Harmony board is connected to DS on the furnace/
air handler terminal strip.



6.2.

When the zone control system finds a problem (error condition), it will turn on
one or more of the diagnostic LEDs on the zone control. These LEDs can be lit in
several different patterns, each pattern corresponding to a different error condition.
The following table shows each possible display pattern, a description of the error,
and ways to correct the error.

Diagnostic LED Error Codes

Some of the errors found in table will cause a fail-safe or shutdown condition. The
system will shutdown after the error is present for about five seconds. During a
shutdown condition, all dampers will open, there is no demand to the air conditioner
unit or furnace. Normal operation will resume five seconds after the error has been

The blower may run during a fail-safe condition after a heating demand. This is due
to the operation of the integrated control inside the furnace.

If a shutdown condition occurs while there is a call for cooling, a five-minute timer
is initiated before cooling can be called for again. The timer begins at the time of
the shutdown condition and does not affect the response to, nor is affected by, a
heating demand.

Troubleshooting diagrams in this instruction identify common areas to check when
troubleshooting specific equipment. The diagrams provide checkpoints related to
connectivity and operation of system equipment. Use these diagrams, along with
installation information contained throughout this manual, to identify and correct

corrected. problems.
Table 15. Diagnostics Codes
Fail-safe
(0-off;1-on)
Cc;de Diag Fault Indicated Remedy (ngtjetm
LED1234
Down)
0 0000 Normal operation | No remedial action required.
1 1000 Insufficient Occurs when there is a call for cooling and the Discharge Air Sensor does not sense a decrease in supply air temperature indicating the cooling No
cooling is not functioning properly.
Defrost time > 20 | The defrost board should never allow a defrost for greater than 20 minutes. If this error occurs, check the outdoor unit to see if it is stuck in
2 0100 . : . ; No
minutes defrost mode. The zone control system will use the backup heat during this error and not the heat pump.
This error occurs when a thermostat changes state repeatedly and rapidly, indicating that the thermostat is making intermittent contact and needs
Unsteady attention. The offending thermostat will be ignored for four minutes after the zone control system detects the problem. After four minutes if the
3 1100 ) . : P . : ) . No
thermostat input | signal from the thermostat is steady again, it will be recognized by the zone control system. Disconnect thermostats until error goes away. This
will identify the source of bad input. If error remains after all inputs have been disconnected, replace zone control panel.
System detected defrost signal at W1-Def terminal block while the jumper is selected for the furnace. May be caused by:
*  Wrong selection for indoor unit jumper.
4 0010 Defrost while gas | . oytdoor unit terminal block misfired. Yes
heat selected .
e Zone control system failure.
Check unit installation instructions for correct wiring. If no signal is present at W1, then replace zone control panel.
Discharge This condition may occur any time the discharge probe senses air warmer than 160°F for furnace or 135°F for heat pump. If system is in zone
Air Sensor mode when this code is set, the system continues in zone mode, shuts off equipment, and runs continuous blower to satisfy demand. The heat
5 1010 (DAS) detects | pump or furnace will remain off for a minimum of five minutes and until the DAS senses 130°F. No
high heating
temperature Add more air to zone or redistribute zones to divide air more evenly.
- Air selected for fewer than two zones. No air is selected for zone 1 or, 3. If a zone air selection jumper is left off of a zone that issues a heat or
6 0110 Zon? alrljurtnzer cool demand. In this case the system will assume that a PIAB of 100 is required to service the zone. No
not selecte Make a zone air jumper selection. If jumpers are in place, replace the zone control panel.
7 1110 Open or shorted | If system is operating, system will be forced into central mode. The compressor will cycle from high to off in cooling. The compressor will cycle No
DAS from high to off in heating. The furnace will operate normally in gas heat. Replace discharge probe. If error persists, replace zone control panel.
Simultaneous In addition, possible inconsistent thermostat signals. Verify thermostats are correctly connected to the zone control panel. If error persists after
heat and cool . . - ) .
8 0001 call from same you check the thermostats and jumper selections or try another thermostat model or brand. Demand will be ignored from the zone sending the No
thermostat bad signals. See “Table 14. Time Delays” on page 60.
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Table 15. Diagnostics Codes

Fail-safe
(0-off;1-on)
Ct;de Diag Fault Indicated Remedy (Sgﬁtletm
LED1234
Down)
Open pressure . . . . . . . . .
. Displayed when the pressure switch opens and does not necessarily mean there is anything wrong. However, try increasing the air delivered to
switch (heat . ) . .

9 1001 UMD Systems the smallest zone. An open pressure switch will stage the heat pump down to 1st stage only, if after 90 seconds the switch does not close, the No

P %nl};) heat pump is shut off and backup heat is used to satisfy the call. Green Pressure switch LED on zone panel will be off.
10 0101 Insufficient Occurs when there is a call for heating and the Discharge Air Sensor does not sense a increase in supply air temperature indicating the heating No

heating is not functioning properly.
Indicates discharge air temperature sensed by discharge air sensor drops below 45 degrees during the cooling mode. When sensed, the air
DAS sensed " LS . ; h . ) : ; ; .
11 1101 : conditioner unit will stop and as long as the cooling demand is present the ID blower will continue to run until the 5 minute timed off timer expires No
frozen coil - ) o
and the discharge air sensor senses 55°F.

Multiple jumper . . . .
12 0011 selection Each jumper block on zone control panel is allowed only one jumper, except for the system setup block. Remove extra jumper. No
13 0111 Dual-fuel furnace | Heat pump was not able to maintain desired discharge air temperature; furnace will be used to satisfy heat calls for the next three hours. After No

use lock-in three hours, the heat pump will be used again.
6.3. Air Delivered By Blower 5. Determine Total Air Delivered during a Continuous Blower Call — Calculate

these totals using the formulas and examples in “Table 18. Determine Total
Continuous CFM delivered”.

IMPORTANT

If any blower speed settings (furnace or air handler) are changed, the zone

The actual CFM delivered to each zone will be determined by the zone control
system settings, blower motor control board settings, zone thermostat demand
status (calling for heating, cooling, continuous fan, or no demand [zone damper
closed]), and the air distribution system’s duct size.

6.3.1.

When the zone control system is set for a particular zone, heating reduction jumper,
and/or continuous air reduction settings determine the total CFM available from the
unit as follows:

Formulas

control PIAB calculations must be performed again to ensure proper airflow.

1. Determine Total Unit PIAB — Using the formula in “Table 16. Determine total
PIAB and Total CFM Delivered” calculate the Total Percent into Adjustment
Band. This illustrates the percentage into the adjustment band that the motor
runs when more than one zone is calling for conditioning.

2. Determine Total CFM Delivered — Continuing from the previous example
and assumptions, and using the formula in Table 11, calculate the total CFM
delivered. The maximum and minimum CFM values used in the formula should
correspond to the jumper settings on the blower control board. This value
represents the volume of air received if all zones were calling for cooling.

3. Determine heating PIAB and Total Heating air CFM Delivered during a
Heating Call — Calculate these totals using the formulas and examples in
“Table 17. Determine Total Heating CFM delivered”.

4. Check "CFM” LED or 7-Segment LED on indoor unit to obtain approximately
CFM the indoor unit is operating at.
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Table 16. Determine total PIAB and Total CFM Delivered
Jumpers CFM
Cont. Air |Heating Air .
Zn1 Zn2 Zn3 Zn4 Reduction Red. Min. Max.
30% 10% 20% OFF 25% 20% 720 2200

Gray zones are calling.
Total PIAB Formula

(# of zones calling - 1)3(Sum of calling zones 1 to 4 jumper positions)+

1. Using example values above, find Total PIAB:

» Jumper positions .10 +.20 .30(# of Calling zones minus 1) divided by 3 (2-1)/3 +.33 Total (motor
runs 63% into adjustment band of motor) . 63

» Total CFM Formula
+ Total PIAB x (CFM max. - CFM min.) + (min. CFM)

2. Then find Total CFM:

+ Total PIAB from step 1. 63CFM max. - CFM min. (2220-720) x1500
* CFM into adjustment band 945

» Total CFM (CFM min + CFM into adjustment band) 1665

Table 17. Determine Total Heating CFM delivered

Example values

Jumpers CFM
Cont. Air |Heating Air .
Zn1 Zn2 Zn3 Zn4 Reduction Red. Min. Max.
30% 50% 40% OFF 25% 20% 720 2200

*  Gray zones are calling.

* Total PIAB Formula

*  (# of zones calling - 1) 3 (Sum of calling zones 1 to 4 jumper positions)+

1. Using example values above, find Total PIAB:

»  Jumper positions .30 +.40 .70(Calling zones minus 1) divided by 3 (2-1)/3 +.33 Total (use sum
or 1.00, whichever is less) 1.03 *1.00*Blower cannot support 103%; uses 100%

* Heating PIAB Formula

» Total PIAB x (1 - Heating air reduction setting)

2. Then find Heating PIAB:

» Total PIAB from step 1 1.00(1-Heating air reduction setting) (1.00-.20) x.80Total Heating PIAB
.80

» Total Heating CFM Formula

* Heating PIAB x (CFM Max. - Min.) + (Min. CFM)

3. Then find Total Heating CFM:
Heating PIAB from step 2 .80CFM max. - CFM min. (2220-720) x1500
Subtotal 1200Min CFM +720Total Heating CFM 1920
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Table 18. Determine Total Continuous CFM delivered

Example values

Jumpers CFM
Cont. Air |Heating Air .
Zn1 Zn2 Zn3 Zn4 Reduction Red. Min. Max.
30% 50% 40% OFF 25% 20% 720 2200

*  Gray zones are calling.

Total PIAB Formula

(# of zones calling - 1)3(Sum of calling zones 1 to 4 jumper positions)+

1. Using example values above, find Total PIAB:

*  Jumper positions (.30+.50+.40) 1.20(Calling zones minus 1) divided by 3 (3-1)/3 +. 66 Total
(use sum or 1.00, whichever is less) 1.86 *1.00*Blower cannot support 186%; uses 100%

*  Continuous Air PIAB Formula
«  Total PIAB x (1 - continuous air reduction setting)

2. Then find Continuous Air PIAB:

Total PIAB from step 1. 1x (1-Continuous air reduction setting) (1.00-.25) x.75Total Continuous Air
PIAB .75
» Total Continuous CFM Formula

» Continuous air PIAB x (CFM max. - CFM min.) + (min. CFM)

3. Then find Total Continuous Air CFM:
*  Continuous Air PIAB from step 2. .75CFM max. - CFM min. (2220-720) x1500
*  Subtotal 1125Min CFM +720Total Continuous Air CFM 1845




6.3.2. PIAB Calculation Worksheet
PIAB Calculation Worksheet
PIAB = [(Required CFM - Minimum CFM) / (Maximum CFM - Minimum CFM)] * 100
Sample CFM » Required Minimum Maximum  Minimum
Sample PIAB = ([__ 920 - 450 ]/[__2000___ - 450__]) x100
- -
Sample PIAB = ([ 470 1/1 1550 1) x 100
-
Sample PIAB = [ 0.303 1 x 100 30 %
Zone 1 CFM» Required Minimum Maximum  Minimum
ZONE1PIAB= ([ - 11 - ) x100
- -
ZONE 1 PIAB= ([ 171 1) x 100
-
ZONE 1 PIAB = [ 1 x 100 %
Zone 2CFM» Required Minimum Maximum  Minimum
ZONE 2 PIAB= ([ - 171 - 1) x 100
- -
ZONE 2 PIAB= ([ 171 1 x 100
-
ZONE 2 PIAB = [ 1 x 100 %
Zone 3CFM» Required Minimum Maximum  Minimum
ZONE 3PIAB= ([ - 171 - 1) x 100
- -
ZONE 3PIAB= ([ 171 1) x 100
-
ZONE 3 PIAB = [ 1 x 100 %
Zone 4 CFM» Required Minimum Maximum  Minimum
ZONE4PIAB= ([ - 11 - ) x100
- -
ZONE 4 PIAB= ([ 171 1) x 100
-
ZONE 4 PIAB = ( ) x 100 %
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7. User Guibe

7.1. What is the Harmony llI™ zoning system?

Lennox Harmony Ill zoning system manages the distribution of conditioned air
to as many as four specific areas or zones in the home. The Harmony Il is an
advanced control system that allows a home to be zoned for heating and cooling
without the extra expense of purchasing two or more HVAC (Heating, Ventilation,
and Air Conditioning) systems.

This control allows the owner to heat or cool occupied areas, without conditioning
unused areas. The system adapts the HVAC components to provide a balanced
and comfortable environment.

7.2. What does the Harmony IllI™ zoning system consist

of?

The principle system component is the control center which acts as the “brains” of
the Harmony Il zoning system. It coordinates all of the operations of thermostats,
motorized dampers, and HVAC equipment.

Harmony IIl zoning system uses off-the-shelf 1-heat/1-cool, non-power-robbing,
non-heat pump electronic thermostats and motorized dampers with one of the
following Lennox HVAC systems to distribute conditioned air to zones:

* Option 1. Gas Furnace with Variable Speed Blower Motor (VSM) and either a
single- or two-speed air conditioner unit.

» Option 2. Blower coil unit with Variable Speed Blower Motor and either a single-
or two-speed heat pump.

» Option 3. Gas furnace with Variable Speed Blower Motor and heat pump.
» Option 4. Adding Humiditrol® Interface to any of the above options.

7.3. How do | set the Control Center Switches?

The Harmony Il control center has only two ON/OFF switches (see illustration).
For the most part, the system relies on thermo- stats to provide control of the
desired comfort level for each zone. The control center also has LEDs (light
emitting diodes) which light to indicate the current operating mode and which zone
dampers are closed.

Later models of the Harmony III™ control center board includes connecting points
for a remote vacation switch which may be installed near the Zone 1 thermostat for
the homeowners convenience.

1. Vacation Switch. The Harmony Ill control center operates in either of two
modes: central mode (Vacation switch ON) or zone mode (Vacation switch
OFF).

* Central Mode (Vacation ON) - all zones receive conditioned air at the
same time (like traditional, non-zoned HVAC systems). The master
thermostat (located in Zone 1) controls any heating or cooling need for all
zones in the building.
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* Zone Mode (Vacation OFF) - specific zones are conditioned only when
the demand comes from that zone. Each zone (not necessarily each room)
has its own thermostat. The individual zone thermostats only work when
the control center is in zone mode.

IMPORTANT

The heating and air conditioning equipment includes safety devices that protect
you and your property. If one or more of these devices is activated, heating
operation will stop. If your home is left unattended for an extended period of

time, equipment operation must be checked periodically. If this is not possible,
the water supply to the house should be shut off and the pipes should be drained.
This will prevent problems associated with a NO HEAT condition (frozen pipes,
etc.)

7.4. How do | use the Thermostat Controls?

Whether in central mode (where only zone 1 thermostat is functional) or in the
zone mode (where all thermostats are functional), thermostats function as in a
traditional, non-zoned, system. That is:

» HEAT setting tells the control center that it should provide heat to the zone(s)
when it is needed.

» COOL setting tells the control center to provide cool air to the zone(s) when there
is a need.

* AUTO setting allows either heating or cooling to occur, depending on the need.
This selection is best in spring or autumn, when the temperature is cool in the
morning but still warms in the afternoon. By placing the thermostats in AUTO,
heating would come on in the morning and cooling in the afternoon, if needed.

* FAN AUTO or FAN ON tells the control center how the blower should operate.
Select one or the other. FAN AUTO allows the blower to turn on and turn off with
the heating or cooling needs. FAN ON tells the blower to run continuously. Zone-
controlled dampers in the system make it possible to have some zones call for
continuous fan (FAN ON) while other zones are set to FAN AUTO.

7.5.

When you choose central (Vacation ON) mode, heating and cooling will affect all
zones.

How do | use the Central (Vacation) Mode?

1. Move the vacation switch on the zone control to VACATION ON (or, if used,
move the remote vacation switch to “vacation on”).

2. Choose either HEAT or COOL or AUTO on the master (zone 1)
thermostat.



3. Choose either FAN AUTO or FAN ON on the master thermostat.

4. Set master thermostat to desired room temperature.

7.6.

When you choose zone (Vacation OFF) mode, heating and cooling is controlled by
specific zone thermostats.

How do | use the Zone Mode?

1. Move the Vacation switch on the control center to OFF.

2. Choose either HEAT or COOL or AUTO on each thermostat (thermostats need
not be set alike).

3. Choose either FAN AUTO or FAN ON on each thermostat (these may be set
differently in each zone).

4. Setthermostats to desired room temperature.

7.7.

Your Lennox dealer has sectioned the rooms of your home or building into zones
using the following considerations:

» Structural and Architectural Considerations - In multi-level houses using
regular HVAC systems, heated air rises to the upper floor(s) causing those
rooms become too hot. Zoning will remedy this situation by splitting the con-
ditioned space into two specific zones (1st and 2nd floors). The 2nd floor tem-
perature is now controlled by its own thermostat, not that of the 1st floor.

How are Zones Determined?

» Climate Considerations - Exposure from the sun and weather can produce
cold and hot spots in homes that are conditioned with the use of one thermo-
stat. Zoning lessens this by grouping rooms with the same exposure into one
zone. Therefore, rooms with a northern exposure and rooms with a southern
exposure should not be zoned together. In the winter, northern rooms may be
too cool while southern rooms may be too hot. In order to keep a balance of
conditioned air, the zone must contain rooms with the same weather expo-
sure.

» Occupancy Considerations - A single structure contains different types of liv-
ing spaces. Without zoning, it is difficult to condition all areas so that everyone
will be comfortable. Zoning a home or office allows the owner to control the
zones which need to be conditioned. Rooms that are used or occupied at the
same time are zoned together. Bedrooms which are generally used at night,
should not zoned with a living room that is used only during the day or evening.

7.8. How do | use the Optional Humiditrol® Dehumidification
Accessory?

If your zoned system is equipped with an optional Humiditrol dehumidification
accessory, see instructions provided with the Humiditrol Zoning Accessory manual
for setting up zone control and thermostat for operation.
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7.9. Enabling and Disabling Humiditrol Setting in

Thermostat

You installer should have already enabled Humiditrol option during the installation
of the equipment. Please contact our installer to verify installation is completed and
configured correctly.

7.10. Humiditrol User Adjustment is also available under the
User Settings

Please refer to your thermostat user guide on instructions on how to adjust your
specific thermostat for Humiditrol function.

7.11. Owner Reminder!

Be sure the system installer has recorded the zoning information in “Table 19.
Homeowners Zone Information Record” and has identified a contact person and
phone number in case of problems. If you have the optional Humiditrol® Enhanced
Dehumidification Accessory (EDA) along with the Humiditrol® Zoning Accessory
installed, ask for a copy of those kit’s installation and operation instructions.

7.12. Thermostat replacement

In the event a thermostat should fail and require replacement, be aware that not
all thermostats will work for all systems. Certain types of thermostats, known as
power-robbing thermostats, have no “C” (common) wire connection terminal; these
can cause unintended system operation and therefore must not be used. Call your
Lennox dealer to help you identify and install an appropriate thermostat with a “C”
terminal.

7.13. Maintenance

Once your Lennox Harmony Il zoning system is properly installed, no maintenance
is required for the control panel’'s components. Only standard heating and cooling
equipment (HVAC) maintenance is required.

If you experience problems turning the system on to either heat or cool, the
problem may simply be a programmed time delay, which, in most cases, would
expire within 5 to 20 minutes. Such delays are normal and are built-in to assure
proper equipment operation.



7.14. Homeowners Zone Information Record

Table 19. Homeowners Zone Information Record

Zone Number Record which rooms are zoned together and controlled by thermostat
number.

1

2
3
4

Lennox Dealer:

Contact:

Telephone Number:

Installation Date
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