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866-902-4822
Option #3
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CE App(Wingman)
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Cematraining.com
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cma.techsupport@carrierenterprise.com
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WHAT WE WILL COVER zz .

* Theory

* Application

* Design

« Selection of Zoning kits available.

« Bypass Dampers — Sizing and Installation
* Troubleshooting

 Do’s and Don'ts!
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A zoning system is a heating
and cooling control system
that maintains each zone at a
predetermined temperature set
point and maintains the overall
space at a predetermined
humidity set point.
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QUESTION: IS A ZONING SYSTEM RIGHT FOR

When designing a zoning system, it is important to keep In
mind what a zoning system can and can not do!

A zoning system reduces the effective size of the air
distribution system as dampers are adjusted and closed to
meet the needs of the zone.

(Ck




T I

O

QUESTION: IS A ZONING SYSTEM RIGHT FOR

One primary challenge when designing a zoning system is to make
sure a zone isn’t so small that is causes one of the following:

*Air Noise

*Equipment shut down because of temperature limits exceeded.

*The life of the equipment is reduced because of stress related to excess
temperatures.
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QUESTION: IS A ZONING SYSTEM RIGHT FO

llllll

A zoning system will compensate for s
an oversized duct system BUT will not "
correct an undersized duct system!

>
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CHAMBIR
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It COULD make a bad situation
WORSE!
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HOW WILL ZONING BE USE

TASK 1-ASSESS THE GOALS FOR COMFORT AND EN-

ERGY SAVINGS

For a zoning system to be successful, 1t must meet the customer’s
goals for comfort and/or energy savings. Therefore, 1t 1s essential
to understand the goals before beginning to design the system. In
some situations, a customer’s expectations might not be realistic
and 1t would be impossible to design a system to meet those
expectations. By identifying this problem from the start, you can
help revise these expectations and avoid creating a dissatistied
customer.

Excerpt from Zoning Design Guide
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HOW WILL ZONING BE USE

Will the zoning system be primarily used for:

Comfort or Economic?
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HOW WILL ZONING BE USEDE. 2 F‘

How can a zoning solution deliver more comfort?

The right zoning product helps in various ways:
* It delivers proper amounts of conditioned air to the right areas at the right times

« |t controls humidity (that is a system featuring IdealHumidity)
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HOW WILL ZONING BE USEDz. 2 F‘

Comfort design:

In a system designed primarily for comfort, all zones usually have comfort set
points that remain relatively constant and that have similar time schedules.
Such a system may have a large number of zones (5 to 8) of a relatively small

size.
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HOW WILL ZONING BE USE

How can a zoning solution deliver economic control?

Zoning helps homeowners, not their homes, decide what areas will be heated or cooled
(and how much.)

(Ck
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HOW WILL ZONING BE USED®

Economic design:

In a system designed primarily for energy savings, zones must be larger to guarantee proper
airflow to the zones that need conditioning (occupied), while the remaining zones will be
closed (unoccupied). Such a system generally must have a smaller number of zones of a
relatively larger size. In this case, you must be careful not to “over zone” (i.e., assign too many

zones).
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ASSESSMENT

You will need all the information you would normally use to do a load calculation.

Include orientation of the house good notes on windows, doors and anything that would alter the load
on a given area such as porches with roofs and large shade trees.

If the home has an existing system, you will need to make good notes and a sketch of the existing
ductwork.
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LOAD SIZING

The standard Btu load calculations used for non-zoned systems apply equally well to zoned systems. Use
a reliable method with which you are comfortable.

Next calculate individual “room-by-room” heating and cooling load estimates (in Btu’s) for the
home/building. Then, tentatively choose zone loads by adding rooms together.

The zone load estimates are used to determine whether the zone assignments you have make sense.
They are also used to size the zone dampers and ductwork.
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GROUP AREAS TOGETHER Tgﬁz F"""

Are in use the same time of day.

Have similar heating and cooling needs.
Are physically separated from other areas.
Are on the same level in the home.

Have similar exposures to external heating gains and losses.
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GROUPING AREAS

2-stage

Living Room Dining Room Kitchen Family Room

Laundry

Master Bedroom

Bath Bedroom 2 Bedroom 3 Bedroom 4

Master Bath

Each zone needs to be able to handle the minimum cfm required for low stage of operation

(Ck
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GROUPING AREAS

5-Stage or Living Room Dining Room Kitchen Family Room

Variable Speed

Laundry

Master Bedroom

Bath Bedroom 2 Bedroom 3 Bedroom 4

Master Bath

Each zone needs to be able to handle the minimum cfm required for low stage of operation

(Ck
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DUCTWORK

Considerations for a Retrofitting Installation

It 1s a far greater challenge to design a retrofitted zoning system
than 1t 1s to design a system for a new home or office. For a zoning
system to operate properly 1n a retrofitted installation, 1t usually 1s
necessary to use one or more of the following approaches to
compensate for an air distribution system that 1s too small for the

zoning system:
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DUCTWORK

* Modify the existing ductwork and dampers to handle additional
airflow.

* Set mechanical minimum damper positions 1 some zones.

* Improve the home/building’s insulation to reduce the demand
for heating and cooling (load) so that lower capacity equipment
can be used effectively 1n the installation.

* Use multi-stage heating and cooling equipment so the equip-
ment capacity can match the load when only a Iimited number
of zones require conditioning.

* Select an air handler that 1s designed to overcome the high
static pressure in the ductwork and force more air through the
system. ECM 1s a good choice.

(Ck
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DON'T FORGET THE RETURN .D

Return-air Ductwork

The return-air system should be able to remove the same amount of air from each
zone as was supplied to it.

If each zone does not have its own return, then a cross-contamination of
zonhe temperatures could occur.

A good sizing method would be to size the return at least as large as the main trunk
of that particular zone.

(Ck
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EQUIPMENT 22 F‘

« DO NOT OVERSIZE!

* Do not add a fudge factor.

 Equipment must be protected.

« Additional safeties or controls may be need to be added.
* Always use TXV's

« Multi-Stage or Variable Speed should be a must.
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EQUIPMENT (NON-INFINITY/EVOLUTIO

If the smallest zone can’'t handle a
minimum of 60% of the nominal CFM,
some type of relief strategy must be used.

This is what zoning manufacture’s state

(Ck
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EFFECT OF BYPASSED Alzz r‘

Air Handler Unit

75F 55F
—eee——1 71F
1;680-efm 1,280 cfm
1,280 cfm
320 cfm

First minute of steady-state bypass operation
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EFFECT OF BYPASSED Alzz r‘

Air Handler Unit

75 F 51F
—1 71 F
1,280 cfm 1,280 cfm
320 cfm

First minute of steady-state bypass operation
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EFFECT OF BYPASSED Alzz r‘

Air Handler Unit
75 F 51F

67 F

1,280 cfm 1,280 cfm

320 cfm

Second minute of steady-state bypass operation
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EFFECT OF BYPASSED Alzz r‘

Air Handler Unit
75 F 47 F

67 F

1,280 cfm 1,280 cfm

320 cfm

Second minute of steady-state bypass operation
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EFFECT OF BYPASSED Alzz r‘

Air Handler Unit
75 F 47 F

63 F

1,280 cfm 1,280 cfm

320 cfm

Third minute of steady-state operation
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EFFECT OF BYPASSED Alzz r‘

Air Handler Unit
75 F 43 F

63 F

1,280 cfm 1,280 cfm

320 cfm

Third minute of steady-state operation

(Ck
-



= |
EFFECT OF BYPASSED Alzz r‘

Air Handler Unit
75 F 43 F

99 F

1,280 cfm 1,280 cfm

320 cfm

Fourth minute of steady-state operation
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EFFECT OF BYPASSED Al

Air Handler Unit
75 F 39 F

99 F

1,280 cfm 1,280 cfm

And now we start cycling on the Leaving
320 cfm Air Temperature sensor(LAT)

Fourth minute of steady-state operation

(Ck
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BY-PASS DAMPER SIZING

Total System CFM
MINUS

Smallest Zone CFM=
Bypass CFM Requirement

Recommend No more then 20% of total system CFM
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BY-PASS DAMPER SIZING

TADNG -
MODEL NO. HEIGHT (IN.) WIDTH (IN.) LENGTH (IN.) 1\[}._4[}‘(;::1,(?:1{3)11
DAMPBAROSX14 s 14 1334 1200
DAMPBAROSX24

Uses spring tension that is adjustable.
Set by the factory at approximately 0.75 i.w.c.
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BY-PASS DAMPER &ﬂ _

Rectangular:

A

/i

{((({(/j%ﬁ{(_ i

(T
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BY-PASS DAMPER SIZING

Round
MAXTIVIUM AIR-
ODEL NO FLOW (CFM)
ANPBAROS X
DANMPBARIOINC
ANPBARI12 X
DANMPBARI4INC
AMPBARIG

Uses a pendulum with an adjustable weight.
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BY-PASS DAMPER SIE!N

Round:

AIRFLOW
-

—— 1]
U
] ()
t P

— =7 |l

)

- |
P // -
30° (8 O' CLOCK) N |
o |
\j, | _i
|

\ S |

NOTE: DAMPER BLADE SHOWN IN FULL CLOSED
POSITION WITH WEIGHT ARM ATTACHED

(Ck




BY-PASS DAMPER LOC% ‘ IM

RETURN AIR DUCTWORK yan BYPASS

l _]j" —"*\LJ

f SUPPLY AIR DUCTWORK

\ LEAVING AIR

l TEMPERATURE
SENSOR

e INDOOR
l UNIT
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BY-PASS DAMPER LOCATI

RETURN AIR
DUCT

A SUPPLY AIR DUCT

R |

N

Tooooaal
e |

) —

_j BAROMETRIC
Ta—"  BYPASS

=l

! JARN
I # Y\
I LEAVING AIR

TEMPERATURE
SENSOR

INDOOR UNIT

«

E—— RETURN AIR
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BY-PASS DAMPER ADJUSTME&Z F‘

Rule of Thumb:

With only the smallest zone calling, adjust to relieve only
the minimum amount of air necessary to quiet down the
air noise in the smallest zone.
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ZONING CONTROL OPTIONZZ F"""

Carrier Bryant
« Comfort - Comfort 3 Zone * Legacy - Zone Perfect 3 Zone
« Performance - Comfort Zone Il * Preferred — Zone Perfect Plus
— (discontinued) — (discontinued)
* Infinity Zoning * Evolution Zoning

All Three systems use the same
motorized dampers!
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ZONING DAMPERg'

MODEL NUMBER NOMENCLATURE
DANP SLs. 08x10

Length x Width,
Diameter - INC for Round

Damper

Slip-In Side Mount (SLS)
Slip-In Bottom Mount (SLB)
Round (RND)

Rectangular (REC)
Barometric (BAR)

All Carrier/Bryant motorized dampers are
3 wire, power open and power closed with
15 second modulation.
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ZONING DAMP

45 DEGREE ROTATION
DAMPACT45DEG-B
HF21KJ0O05

' PRESS TO
DISENGAGE 2 C€

|

sl A8/15s
CLs mm " 1Pao
= M9101-AGA-CRO1D
. ANm (10 in-Ib)

1 AC 24V 50/60 Hz 1.75 VA

A05252
Fig. 2 - Rectangular Damper
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ZONING DAMPEé z

Available in Bottom and Side Mount.

SLS is Side Mount

SLB are Bottom Mount
S| \ S

1

A05253
Fig. 3 - Slip-In Damper
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ZONING DAMPEé z

I
I

O J ©

O}

35

Fig. 1 - Round Damper

ARF
M4

\
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ZONING DAMPERg |

Installation Instructions

SET SCREW SET SCREW
\ \ MOUNTING HUB
Replacel [45DEG-R
Damper MOUNTING HUB 75 [90DEG-R
/ PLASTIC COVER ACTUATOR
<~ HOUSING
45 DEGREE ROTATION
DAMPACT45DEG-R
HF21KJ007
SRS ce
/'ﬁ'\l 0
S ACN:002968103

l‘@l.ls

E27734

18/15s

P40

MZ101-AGA-CRO1

1NM (10 in-Ib)
L /| AC24V50/60 Hz 1.76 VA
)

ANTI-ROTATION
MOUNTING SCREW (5/167)

(CLS) CLOSED
[ (COM) COMMON
(OPN) OPEN

(Ck




ZONING CONTROL OP

Carrier Bryant

« Comfort - Comfort 3 Zone  Legacy - Zone Perfect 3
Zone

(Ck




e
COMFORT / LEGACY SERIES 3-ZONE F.égr‘

 Up to 3 zones with distinct temperature settings

 Works with a programmable or non-programmable thermostat
* |Includes Smart Recovery™ with a programmable thermostat
« Multi-Stage HP or AC Systems wonysrio

« Blinking light diagnostics

 Each zone can handle 5 dampers.
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COMFORT / LEGACY SERIES 3-ZONE

NOTE: The supplied LAT sensor must be installed for normal
operation. Heat pump systems may use an optional HPT (heat
pump temperature) sensor for added protection. These sensors
protect the equipment when leaving air temperatures approach
excessive levels.

Locate LAT sensor in main supply trunk after heating and cooling
coil and before bypass damper and first branch. The LAT sensor 1s
radiant shielded to prevent heat from affecting correct air tempera-
ture.




Table 3—Dipswitch Settings

ACTION ACTION
DIPSWITCH 1 POSITION (OFF) (ON)
. Defeat
1 Auto changgover Timer Auto Changeover
Active A
Timer
2 Auto Changeover 20 Min- | Auto Changeover
utes 30 Minutes
Auto Changeover Timer X | Auto Changeover
3 .
1 Timer X .5
4 Normal Operation Installer Test
5 Zoning Enabled Zoning Disabled
6 Fan With W Disabled Fan With W Enabled
7 LAT Setting LAT Setting
8 LAT Setting LAT Setting

Table 4—Dipswitch Settings
for HP Control Only

ACTION ACTION
DIPSWITCH 2 POSITION (OFF) (ON)
9 HP Operation AC Operation
10 HP Thermostat AC Thermostat
1 LAT and HPT LAT and HPT
Safeties Enabled Safeties Disabled
12 Reversing Valve Ener- Reversing Valve
gized in Cooling (O) | Energized in Heating (B)

(Ck
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o 4
ZONING CONTROL OPTIO

Carrier Bryant
« Comfort - Comfort 3 Zone * Legacy - Zone Perfect 3 Zone
« Performance - Comfort Zone Il * Preferred — Zone Perfect Plus
— (discontinued) — (discontinued)
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B
PERFORMANCE / PREFERRED SERI% 2!5“

From the Performance / Preferred Series a product
| W known for reliability and performance since Carrier /

. Bryantintroduced it in 1997
— Comfort Zone |l
o — Zone Perfect Plus

Performance Preferred
SERI ES ~  SERIES

(Ck
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COMFORT ZONE Il - ZONE PERFECT PLUS&%! E

« Up to 8 zones

 Modulating damper control

« Controls both temperature and humidity if system includes variable speed
« Displays outdoor air temp (with outdoor sensor)

e Supports IdealHumidity ™

* Includes Smart Recovery™

* Includes LAT sensor as safety feature

« Each zone can handle 5 dampers
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Zone 1
Equipment Wiring -
Dependent on Type
of Egquipment

Zone 2

fone 3

COutside Air Temp Sensor - Reguired for
Hybrid Heat Strongly Encouraged

o

Leaving Air Temp Sensor —

Requirad on All Systems
i [
T

Heat Pump Temp Sensor —
Required on All Heat Pump
Systems

T

User Interface — Zone 1

Controller

Smart Sensor — Optional

Equipment Controller

System Shown is a Four Zone Eguipment Controller only using three Zones. Two-Zone and &-
Zone Equipment Controllers are also available with similar wiring.

for all Zones Except
Zone 1

-

Zone Sensors — One Required for
Each Zone Except for Zone 1 and
Zones Using Smart Sensors
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r 2 ZONE EQUIPMENT CONTROLLER
]
DEFROST Ol| DEF DEFROST
JUMPER NEEDED o WIRELESS
FOR HEAT PUMP 8 UM DESLMIDIEY DAMPER RECENVER
APPLICATIONS FUSE
| HUM HUMIDIFY Y
K —H] O REVERSING VALVE COOL QAT ” ?gﬁﬁ;ﬁ
Q|| B REVERSING VALVE HEAT QATC
O|| RH HEATING TRANSFORMER LAT v re
SEE — — — | #0ll RC COOLING TRANSFORMER il HEAT BUME
FIGURES FOR _| HPTC i TEMP SENSOR
EQUIPMENT 1
WIRING Bl & ran
| W2 HEAT STAGE 2
Of| W1 HEAT STAGE 1 O
|| ¥z COMPRESSOR STAGE 2 020
K ¥1 COMPRESSOR STAGE 1 {LED)
24 VAL - ) Ko
ZONING I ] RZ
TRANSFORMER
_ . USER INTERFACE
L* T ?“—
RED === L
FCOMMUNICATION | RSe i sipy | Jeuerenow —) Fesie
RS- LA GREEN Fes-
ZONE 1 cLal BUs VG ¥ 1 mm—J—gm
AR Ol com1 | DamPERS i A
Oll oent | cLs. = cLOsE D
— g CLSZ [ COM_ = COMMON = 24¥AC FROM RZ _ i SMART SENSORSS
DAMPER CoMZ [ OPN_ = OPEN Ve ' p— —
OFNZ $ COMMUNICATION | RSe I vene | JeiiEnEis ow —id Fesie
a8 EUS RS- '|I IR L EHEETE" ]! E
OPTION | VG o B
SWITCHES -
NOTE SWITCH 51 Egmﬁmm1
! #8 IS AT TOP REMOTE _|OS1C :O: SENSO
SENSORS | Z52 :I_I,:,HE 2
4 | Z520 SEMSOR
NOTES: * = OPTIONAL COMPOMENTS

1- = |[MSTALLING ZOKNE 1 REMOTE SENSOR AT 051 AND 0510 WILL OVERRIDE

TEMFERATURE SENS0R ON USER INTERFACE
T = COMMUMICATION BUS ARE IM PARALLEL WITH EACH OTHER
[EITHER COMMECTOR CAM BE USED)




Troubleshooting Error Codes

e E 1 Communication Failure:

— User Interface cannot find the Equipment Controller.

* On new install check:
— Wiring between U.I. & E.C.

— Check address; U.L o =.C.

. . Sommeieaton @59 155

» Dip-Switch #5 (Oft) ~3.0 ""DC{ Communication (RS-) | b=

TTTES T T e

» Config. Option #34 (01) Ve _{- é ————— 2—; ______ %

« Existing application: -

— Cycle power.
S B . 15
(C:E D20 LED should flicker ~15 sec.
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Comfort Zone |l - Zone Perfect Plus C

NORM 8 | DUAL FUEL
DISABLE LOW

NORM 7| TEMP COOLING

NORM 6 | INSTALLER TEST MODE

NORM |:| 5 | ADDRESS 11
SMART
RECOVERY |:| 4 | NORM
NORM 3| 3sTGHEAT
1SPD |:| 2| 2sPD
| B

NOTE:
ON OFF Switch factory
(CLOSED) (OPEN) default is closed.

Fig. 12—DIP Switch Settings
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Comfort Zone |l - Zone Perfect Plus Co

At power up the User Interface displays all segments for a few sec.
This 1s followed by the selected system type for an additional few
sec. The system type shows as follows:

1. AC—I-Speed Air Conditioner

HP—1-Speed Heat Pump

A2—2-Speed Air Conditioner

H2—2-Speed Heat Pump

HS—1 or 2-Speed Heat Pump with 3-Stage Auxiliary Heat
dF—Dual Fuel with 1-Speed Heat Pump

d2—Dual Fuel with 2-Speed Heat Pump

O

(Ck




Comfort Zone |l - Zone Perfect Plus Co

TO ENTER THE CONFIGURATION MODE:
Press and hold FAN button for approximately 10 sec until room

temperature and set point displays change to 2 numbers. You are
now 1n the configuration mode.

CONFIGURATION OPTIONS:

Option 2—Clean filter timer

Option 3—Fahrenheit or Celsius

Option 4—Fan (G) ON with W

Option 5—Variable speed ICM motor

Option 6—Low ambient cooling lockout temperature
Option 7—Variable speed superdehumiditication
Option 8—Auxiliary heat lockout Temperature
Option 11—Dual fuel crossover temperature
Option 12—Defrost heat selection

Option 13—Zone temperature offset adjustment

Option 14—Heat/cool dead band adjustment

(Ck
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Comfort Zone |l - Zone Perfect Plus Co

Option 15—Enable AUTO mode
Option 16—Enable Comfort Heat mode

Option 18—Humidity offset adjustment

Option 19—Outdoor air temperature offset adjustment
Option 20—Enable programmable fan

Option 30—Display damper positions

Option 31—Display HPT temperature reading

Option 32—Display LAT temperature reading

Option 33—Select LAT shutdown temperature

Option 34—User Interface address

Option 35—Disable zoning

Option 36—Select HPT or LAT sensor to monitor cooling
Option 37—Ignore LAT/HPT safeties

Option 38—Select auto changeover time
(1.9.10.17.21-29 are not applicable)

(Ck
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Comfort Zone |l - Zone Perfect Plus Co

OPTION 5—VARIABLE SPEED (ICM) BLOWER

If the furnace or fan coil contains a variable speed ICM blower, set
this option ON. For normal (PSC) blowers, set to OF (off). This
selection enables the system to use Comfort Heat features avail-
able only with the ICM blower. Factory default 1s OF (off).

(Ck
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Comfort Zone |l - Zone Perfect Plus Co

OPTION 7—VARIABLE SPEED SUPER DEHUMIDIFICA-
TION

This function only operates with selected Comfort Heat compat-
ible furnaces and fan coils. Refer to furnace or fan coil instruc-
tions. Option 5 must be set to ON for this option to appear. When
there 1s a “cool to dehumidify” demand (a dehumidification demand
but no cooling demand), the blower CFM 1s reduced to a minimum
to obtain maximum dehumidification. While a "cool to dehumidify’
demand exists, the equipment 1s cycled ON for 10 min. and then
OFF for 10 min. The reduced blower CFM 1s produced by a Y
signal without a G signal. ON enables this function. Factory
default 1s OF.

(Ck




Comfort Zone |l - Zone Perfect Plus Co

OPTION 20—ENABLE PROGRAMMABLE FAN

This option allows the blower to operate continuously (fan = ON)
during the day and automatically (fan = AUTO) at night. When
cnabled, 1f the fan mode 1s set to ON, 1t will operate in AUTO
during the Zone 1 SLEEP period. Factory default 1s OF (off).

(Ck
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Comfort Zone |l - Zone Perfect Plus Co

OPTION 33—SELECT LAT SHUTDOWN TEMPERATURE

This option selects maximum allowable LAT in furnace and fan
coil auxiliary heat mstallations. Equipment will be turned off 1f its
LAT exceeds selected value. Values are 15, 20, 25, 30, 35, 40, 45,
50, 55, 60, 65, 70, or 75 corresponding to temperatures of 115° to
175°F. As LAT nears selected limit, actions are taken by the
system to try to reduce the LAT. These include staging down
multi-stage equipment and limited conditioning of OUT zones.

(Ck
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ZONING CONTROL OPTION‘22 F‘

Carrier Bryant
« Comfort - Comfort 3 Zone * Legacy - Zone Perfect 3 Zone
« Performance - Comfort Zone Il * Preferred — Zone Perfect Plus
— (discontinued) — (discontinued)
* Infinity Zoning * Evolution Zoning

(Ck
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ZONING CONTROL OPTION‘22 F‘

INFINITYSeries EVOLUTION®

SYSTEM




 Cutting-edge technology

features | Tue 11:35a I mode: auto

nennco, * Designed with input from dealers and
= (A consumers

* Increased intelligence, comfort, and
capabilities




s
THE INFINITY / EVOLUTION™ ZONE

* Must be installed as part of an Infinity / Evolution
Series system, allowing the homeowner to receive full
system benefits.

* Infinity / Evolution Series systems include appropriate
|AQ products.

(Ck
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WHAT DOES INFINITY / EVOLUTION ZONE SYST#éiEE ir‘

« Upto 8 zones

« Separate temperature and fan speed in each zone, with ComfortFan in each zone
« Smart Recovery

« Smart Sensors

 By-Pass — Less Algorithms

« Each zone can handle 5 dampers.

(Ck
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Dampers

AMPER CONTROL MODULE

Comms ERV/HRVY  Optional Sensors

left position) FOR UP TO FOUR ZONES OF OPERATION

MODULE IS REQUIRED. BUS CONNECTION
ONNECTED BETWEEN BOTH DAMPER RONTROL MODULES, SET BOTH DIP SWITCH POSITIONS
n) AT SECOND MODULE ONLY TQO ACRIVATE ZONES 5-8

DAl PER1

DAMPER4

l

Dip Switches

Remote
Sensors
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WHEN ADDING AN ADDITIONAL DAMPER CONTROL MODULE

Connect 4-Wire Bus (GYWR)
together.

ANNAN

Zones 1-4
Leave DIP
Switches OFF

Zones 5-8
Turn DIP
Switches ON
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DAMPER CONTROL MODUL22 r‘

* Allows zoning of up to 8 zones
— 1 Damper Module for up to 4 zones
— 2 Damper Modules for 5 to 8 zones

« Will accept inputs from remote room
sensors or Smart Sensors

« Will control existing Comfort Zone Dampers

(Ck




REMOTE ROOM SENSOR

*Can send temperature information from remote zones to
Damper Interface Module

«Can be wired to a User Interface (Single Zone or Multiple
Zone) to sense temperature remotely (S1 & S2)

Humidity sensor cannot be mounted remotely!!

(CE




REMOTE ROOM SENSOR 2 r‘

2-Wire Connection
to User Interface
(S1/S2)

-
-
-
-
.

2-Wire Connection
to Damper Control
Module

ST e

Hnn
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SMART SENSOR INSTAL

* 4-Wire Communications Bus
« Same Mounting and Wiring Considerations as User Interface
» Large Back Plate available P/N SYSTXX0LBPO1

End Run 4-Wire Comms
Bus to Terminals on
Damper Control Module

Allows remote Status and Control
of Zone mode, set points and fan
settings

(Ck
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SMART SENSOR

. Outside T /
 Used in any zone Indoor Humidity Fan Status

 Displays:
— Zone temperature (‘ g

— Indoor fan. status Humidity / OAT —— Fan Control
— Outdoor air temperature Room Temp
— Indoor humidity
— Vacation mode Set Point
— Timed override status
"y e — —— COOL/HEAT
— System off when it is off Unoccupied
 Buttons for adjusting:
— Zone cool/heat set point temperatures
Temp (+/-)

— Timed override
— Humidity or OAT display

Time (+/-)

(Ck
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* During power-up, ZONE is
displayed with address 2 in

TEMP display and SETUP
also shows in lower left

« Use TEMP +/- button
to set address (1-8)

* Press “FAN” button
to store address

(Ck

ZONE ADDRESS

_—

(OUTSIDE AD

il ZONE 2

0 7
SETUP L

e AUTD

_ COOL AT

(L I'“.J; PR

TEMP

)—— FAN




SMART SENSOR

Used in any zone
2.8" Glass touchscreen with swipe capability
Displays:
— Indoor air temp
— Indoor humidity
— Qutdoor air temperature
— Qutdoor air humidity
Change
— Change Zone Mode & Temperature
— Change Indoor fan speed

FAN OFF

O




ZONE ADDRESS

Smart Sensor Setup
After successful communications with the User Interface has occurred, the screen shall

change to the Home Screen. However, if the Zone Address has never been set, the Enter
Zone Address Screen is displayed instead with an initial zone number of 2.

Wiring connections

(CE



DAMPER CONTROL MODULE /

4-Wire Comms

o 8 Damper 2 Bus to
ool (Typical) Communicating
ey Devices

I Tezrrae . |
b |
_A8i5s
a0 |
M9101-AGA-CRO1D
Py ANm (10 in-Ib)
s | AC 24V 50060 Hz 1.75 VA

s

3-Wire to Damper 1

3-Wire to Damper 3
3-Wire to Damper 4

(Ck
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TYPICAL WIRING

Zone 1
Damper

Zone 2
Damper

Zone 3
Damper

Zone 4
Damper

(4-ZONE SYS

Damper
Control Module

User Interface
(Zone 1
Sensor)

77 Zone 2
~Sensor

77—  |Zone 3
Sensor

77 Zone 4
~“Sensor

A

AC / HP



TYPICAL WIRING

(4-ZONE SYSTEM WITH S

A
AN} )Y

. User Interface
C (Zone 1
Sensor)

AN

Zone 2
Sensor AC /HP

Damper

Control Module
\ Zone 3
Sensor
. Zone 4
72 Sensor

(Ck
-



i
INFINITY/EVOLUTION AIRFLO& F‘

The Infinity/Evolution Zoning System
uses NO BY-Pass Damper and will
not work properly if one is added!

(Ck
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ZONE SYSTEM DUCT ASSESSMENT

Duct Assessment Duct Assessment

Measures duct capacity for each zone Assessment active, please wait

10 minutes are required to complete Opening all zones

cancel

Duct Assessment

Assessment active, please wait

Measuring zone

cancel

(CE
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DUCT ASSESSMENT RESULT

The duct assessment will take approximately 1-72 minutes per zone to complete. The system will first
open all zones and drive the blower to 175 CFM/ton of cooling (or the minimum indoor unit's airflow,
whichever is greater). It will then take a static pressure measurement. The system will then close all
zones and open one zone at a time, taking a static pressure measurement for each zone. The system will
then close all zones and take a pressure measurement, getting a value for the duct leakage up to and
through the dampers. With these static pressure measurements, the system will calculate the relative size
of each zone as well as the percent leakage through the dampers.

(Ck




DUCT ASSESSMENT RESULTS /7

Duct Assessment
Zone 1 Capacity 12%
11%
15%
4%
12%
13%
12%
10%
Leakage 11%

(CE
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INFINITY/EVOLUTION AIRFLO& r‘

Air Flow Limiting
Basically, in Place for Noise Considerations:

For Each Mode of Operation there will be a Corresponding
Minimum Airflow that a Zoning System Has to Deliver to Protect
the Equipment.

(Ck




INFINITY/EVOLUTION AIRFLO_@_ \ F‘

Zoned

The minimum airflow that will be delivered to any single zone is
determined by the Dehumidify airflow setting.

Normal — 175 CFM/ton in Low Stage
275 CFM/ton in High Stage
High— 225 CFM/ton in Low Stage
325 CFM/ton in High Stage

This is the minimum airflow for the unit to operate(Lower Limit).




INFINITY/EVOLUTION AIRFLO_@_ \ F‘

The maximum airflow that the system will send to any zone determined
by this equation:

(zone% + leakage%)*(450CFM/ton*# tons)*(zone airflow limit)

Zone Airflow Limits
LOW -100%
MED-LOW -138%
MED -176%
MED-HIGH - 214%
HIGH - 250% (default)

MAX - Maximum cfm

This is the airflow delivered to the zone(Upper Limit).
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INFINITY/EVOLUTION AIRFLOg F‘

Zoned
« What are the things that we do have control over?
« Zone airflow limit (upper limit)
* Dehumidify airflow limit (lower limit)

(Ck
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INFINITY/EVOLUTION AIRFLOWS /

Zoned
Example:
3 zones 3.5 ton
Zonel = 25%, Zone 2 = 35%, Zone 3 = 25%, Leakage = 15% (Determined by Duct assessment)

All zone limits set at Medium Low (138%)
(zone% + leakage%)*(450CFM/ton*# tons)*(zone airflow limit)
25%(.25) + 15%(.15) = 40%(.40) Zonfuct’*-";sajgeg:%
450 CFM X 3.5 ton = 1575 total CFM 3%
1575 CFM X 40%(.40) = 640 CFM
640 CFM X 138%(1.38) = 869 CFM Upper Limit

1
2
3
4
5
6
7
8

Leakage

Dehum => Normal (275 CFM/ton)
3.5 tons X 275 CFM = 962.5 CFM Lower limit

(CE
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o [ouTsibE 88 FAN:AUTO|| 4 []
ACTUAL TEMPERATURE
HOLD| 72 ® :|
COOLAT
+ +
© b
N —
N /

[

[
Zone airflow
Minimum CFM
for the ODU

(Ck

ZONE 1
Calling for cool

Upper limit = 869 CFM
Lower limit = 963 CFM

Airflow is too low;
system won’t run unless
another zone is calling.

|-

o [{OUTSIDE 88 FAN:AUTO|| g []

ACTUAL TEMPERATURE

A2 e
N y
- J/
ZONE 2

Not calling for cool

Upper Limit = 1086 CFM
Lower Limit= 963 CFM

The Upper limit for this
zone is higher than the
lower limit and would be
allowed to run if it was a
single zone caller.

INFINITY/EVOLUTION AIRFLO

|-

e

o [{OUTSIDE 88 FAN:AUTO|| g []

ACTUAL TEMPERATURE

HoLo) 72 o]

\ /
ZONE 3

Not calling for cool

Upper Limit = 869 CFM
Lower Limit = 963 CFM

Airflow is too low;
system won’t run unless
another zone is calling.




INFINITY/EVOLUTION AIRFLO_@_ \ F‘

The maximum airflow that the system will send to any zone determined
by this equation:

(zone% + leakage%)*(450CFM/ton)*(# tons)*(zone airflow limit)

Zone Airflow Limits
LOW -100%
MED-LOW -138%
MED -176%
MED-HIGH - 214%
HIGH - 250% (default)

MAX - Maximum cfm

This is the airflow delivered to the zone(Upper Limit).
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INFINITY/EVOLUTION AIRFLOWS /

Zoned
Example:
3 zones 3.5 ton
Zonel = 25%, Zone 2 = 35%, Zone 3 = 25%, Leakage = 15% (Determined by Duct assessment)

Change zone 1 limit to Medium (176%)
(zone% + leakage%)*(450CFM/ton*# tons)*(zone airflow limit)
25%(.25) + 15%(.15) = 40%(.40) Zonf’uct’**‘giijgeg:%
450 CFM X 3.5 ton = 1575 total CFM 3%
1575 CFM X 40%(.40) = 640 CFM
640 CFM X 176%(1.76) = 1126 CFM Upper Limit

1
2
3
4
5
6
7
8

Leakage

Dehum => Normal (275 CFM/ton)
3.5 tons X 275 CFM = 962.5 CFM Lower limit

(CE
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INFINITY/EVOLUTION AIRFLO!

N\ N\ -

/oUTSIDE 88 FAN:AUTO og] /OUTSIDE 88 FAN:AUTO d%j |: e ||OUTSIDE 88 FAN:AUTO

ACTUAL TEMPERATURE ACTUAL TEMPERATURE ACTUAL TEMPERATURE
HOLD 72

CO70|%T ¢ :| CO7OI%T ° :| |: COOL AT
+ + + + + +

NI = J NI ~ - Sy

o J - J N\ J

ZONE 1 ZONE 2 7ZONE 3

Not calling for cool

Upper Limit = 1086 CFM
Lower Limit = 963 CFM

Not calling for cool

Upper Limit = 869 CFM
Lower Limit = 963 CFM

Calling for cool

Upper limit = 1126 CFM
Lower limit = 963 CFM

Adjusting zone 1 airflow limit to Medium 176% allows the system to run without further modification
if it is the only zone calling. We also should look at changing zone 3 if there are comfort
complaints.

Airflow sound to Zone 1 will increase since we are trying to force more air into that zone.
=)
CE



A
INFINITY/EVOLUTION AIRFLOWS ,

How do | get this information?

Glad you asked.

Lower Limit Upper Limit
Can be found in the Service area of the Ul Can be found in the Service area of the Ul
Go to Installation / Blower assessment Go to Checkout / zoning / airflow limit

. ’( ‘ Living room ‘ M airflow limit checkout ’( ‘ Game room ‘ M airflow limit checkout
airflow verification test — —
limit limit
Zl:!tiszs;fer;\sﬁl:y: 30864 LOW . airflow CFM LOW . airflow CFM
blower RPM: 1017

_ ! e — \
= e = mm
~ ~ 200 120

calculated minimum CFM: 300 423 280

retr ext cancel e cancel e

oy -
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WHAT THE SYSTEM WILL DO IF AIRFLOW IS |

Step 1 — Reduce airflow if possible

a. 275 CFM per ton minimum in cooling. 175 CFM/ton
for low stage cooling if 2-stage unit 1s installed.

b. Comfort Heat airflow is minimum for heat pump heat-
ing (3.5 X Outdoor Temp + 137) CFM/ton.

c. No adjustment for furnace heating

Step 2 — Dump air to unoccupied zones

a. Unoccupied zones can be conditioned up to the most
conditioned setpoint.

Step 3 — Dump air to zones with less conditioned
setpoints

a. Zones with lower setpoints in heating and higher set-
points in cooling may be conditioned to within 3°F
(1.7°C) of the most conditioned setpoint.

b. Inecrease or decrease unoccupied zones 0.75°F (.4°C).
Step 4 — Single stage cooling
a. System will reduce airflow to 275 CFM/ton in single
stage cooling systems.
Step S — Stage down equipment
a. Equipment stage down or shut off if necessary.

b. Fault history will record an event of “AIRFLOW LIM-
ITED STAGEDOWN OCCURRED” on stagedown and
“EXCESS STATIC PRESSURE" if shut down.

r ~ c. If shut down oceurs, other zones need to call before
\CE equipment will resume operation.
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INFINITY/EVOLUTION AIRF.LO

Zoned summary

A zone may or may not call depending on what the minimum and maximum airflow settings are. Be aware that if a zone %
size is relatively small, the system may not run when only that zone has a demand. This can be a point of confusion.

« Remember that the dehumidify airflow controls the lower limit.

« Adjusting the zone airflow limits may help with a system that won’t run high stage (for 2-stage systems)
or won't run at all (for single-stage systems or multi-stage systems).

(Ck




BLOWER CUTBACK 2 r‘

* Protects IDU from high static

« Motor sends a flag to the Ul (~1300RPM)

« CFM begins cutback in 50 RPM Increments

« Continues until motor removes flag or minimum airflow

« System will attempt to dump air using the same method as airflow limiting
« If continues "EXCESS STATIC PRESSURE" fault in last 10 system events
« Start again when more zones are calling for conditioning




BLOWER CUTBAdg

At cutback RPM, requested CFM steps down in 50 CFM increments
« Change is reflected in CFM status screens

— Static pressure readings not accurate when in cutback
« Steps down until RPM is below cut back setting
*  Minimum airflow for cooling:

— 275 cfm/ton for high stage or single stage cooling

« 325 if dehum airflow set to high
— 175 cfm/ton for low stage cooling

(Ck
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BLOWER CUTBACK

 Cooling only - When minimum airflow is reached, and RPM is still above cutback levels
2-stage system will stage down

— EXCESS STATIC PRESSURE registered in Last 10 System Events

— Single stage system will shut down until cycle timer expires or until more zones call
for conditioning

« EXCESS STATIC PRESSURE registered in Last 10 System Events
— If no more zones calling, process repeats

(Ck




BLOWER CUTBAd!

Furnace and Heat Pump heating(Comfort airflow)
— System stages down immediately at minimum CFM

 Heat Pump heating (Efficiency or Max airflow)
— System uses Comfort Heat airflow for minimum
— Minimum airflow will vary with outdoor temperature

(Ck
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INFINITY/EVOLUTION AIRFLO

Zoned

If the system is running with 2 zones calling and has to stage down after only one of the two
zones satisfies due to airflow limiting, the message “airflow limited stage down” will

appear.

This is stored in the system Run/Fault history but is not a FAULT... it is a Historical Event!




AP
TO DETERMINE IF A ZONE WILL RUN IN HIGH STAGE;CgIEH

 Set airflow limit to MAX for that zone

« Set all other Zones to OFF by increasing temperature setting all the way up
« Give the system a call for cooling, go to status screen and watch RPM

« Ifitis above 1250 or so, you may witness the cutback algorithm. If the zone
stabilizes before reaching minimum CFM, the zone can handle high stage

« |f RPM is below cutback, it will run high stage unless airflow limit is changed

« If airflow limit is not on MAX, it may not be allowed to run with only that zone
calling
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ZONED SYSTEM STAGING

Each zone’s temperature is continually measured to within 1/16 degree.

The display on the User Interface has a .9 degree swing to change the display
Example the display shows 72, it could truly be any temperature between 71.1 to 72.9

The User Interface functions by using a PID algorithm

When any zone’s demand is greater than 0.8 degree or the average of all zone demands is greater than 0.5 degree, the
equipment is turned on or staged up one stage if it is already on.

When the average demand of all zones is zero, the equipment turns off or stages down.
This provides temperature control in all controlled zones within less than one degree off set point.

P+1 Control: The P+l error is the sum of the two errors.

Proportional Error: The difference between the The cycle rate used to maintain the set-point
temperature is calculated using the P+l Error.

room temperature and the setpoint temperature. R atpoint
700 Temperature

Integral Error: The length of time the room Room
~ Temperature

temperature has differed from the setpoint temperature. ¢8° ! B cC D

= B + C + D = Inteqgral Error
(CE g
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COIL FREEZE DETECTION

Another algorithm will attempt to detect a freezing coil while cooling is active.

It will do this by periodically measuring the static pressure of the system and comparing the restriction to the initial restriction on
the system at the start of the cooling cycle.

If the restriction has increased by a certain amount, then a possible freezing coil will be declared.
The system will turn off cooling and immediately perform a filter check.

If this new filter static pressure measurement has increased by a certain amount over the last “official” filter measurement
(performed at 1pm everyday), then the coil will be declared as frozen.

The system will continue to run the fan at the filter measurement speed with cooling off while taking restriction measurements
every five minutes.

A System Malfunction will be displayed and logged in the Last 10 Events. If the restriction measurement is reduced to a certain
amount, or one hour has passed, then cooling will resume, if demand still exists.

(Ck
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COIL FREEZE DETECTION

Start New Cooling Call

A 4

After 2 min, calculate
initial restriction

=

Shut down cooling <

Perform Filter Check

Is New Static Greater than

Calculate New Restriction every
5 minutes thereafter

A

Is New Restriction >
Initial Restriction?

last Official Filter Check?

NO

Continue running blower
at filter check speed. Set System Malfunction event,
Calculate New Restriction
every 5 minutes

NO

A\ 4
If restriction has been sufficiently
reduced or 1 hour has passed

start new cooling call

Yes
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COMMUNICATION VOLTAGES AT THE ABX(

Check voltages with the ABCD 4-wire plug disconnected from the board. If the voltage behavior does not
the match table, the board most likely has failed.

Check voltages with the ABCD 4-wire plug, connected to the board. If the voltage behavior does not match
the table, check the wiring for shorts or bad UI.

-Voltage Readings -
With board Power applied, and No U.l. connected

AtoB ~3 vdc
AtoC ~3 vdc
BtoC ~011t0 0.3 vdc
CtoD 24 vac

-Voltage Readings -
With board Power applied, and U.l. Applied

AtoB ~2.9510 3.9 vdc (pulsating)
AtoC ~2.510 3.9 vdc (pulsating)
BtoC ~0.1 to 0.9 vdc (pulsating)
S CtoD 24 vac
‘CE




CODE 16 COMMUNICATION

SAME ON ALL




TROUBLESHOOTING AND SET UP@ r‘

« Most important thing is to NOT be in a hurry!

* Always check one zone at a time!

« Always check zones that are not calling for airflow as well as the zone
that is calling.

« Always make sure that zone dampers, wires feeding them, and ducts are
clearly marked as to what zone they belong to.




TROUBLESHOOTING AND SET UP@ r‘

ALWAYS verify the voltage going to a zone damper using relay that
is known to be good before condemning a zone damper.

Some digital meters have been known to read phantom voltage.




TROUBLESHOOTING AND SET UP@ r‘

« Determine the complaint before trying to troubleshoot the system.
 Is the equipment operating correctly?

 Is a specific zone over/under conditioning?

* Is a specific zone noisy?




TROUBLESHOOTING AND SET UP Hﬁgr‘

Particular Zone is Over Conditioning:
* Does that zone’s damper open and close properly?
* Is that zone’s call terminating properly?

* |s that’'s zone’s set point way off as compared to the set point of
the neighboring zone”?

* |s that zone calling with another zone when it should not?




TROUBLESHOOTING AND SET UPE izr‘

Particular Zone is Under Conditioning:

* Does that zone’s damper open and close properly?

* Is that zone calling when it should (board function)?

* Is the equipment functioning properly (possibly overheating)?
* |s the By-Pass damper stuck?
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INFINITY/EVOLUTION ZONI!E 2 F‘

Troubleshooting the Infinity /
Evolution zoning system is a
little different!!

(Ck




ZONING CHECK

duct assessmentchediout

living room Capadty 16%
kitchen et 17%
tvroom

master bedroom 20%

kids room 18%
Leakage 11%

e done

ml 1 IJ'll L.JM—'I

(CE




ZONE DAMPER CHECK

I < ‘ kidsroom damper/sensor checkout

temperature:
damper: open

please check air noise in the zone
all other zones should getno air low

back

(CE
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SOME ZONES UNDER-CONDITIO_‘I‘&E F‘

* Airflow limit too low?
* Do zone airflow limit check
 Raise airflow limit setting

Under-Conditioned

(Ck
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AIRFLOW LIMIT CHECK /‘

l(‘ living room ‘) airflow limit checkout

limit
airflow CFi
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SOME ZONES NOISY — EXCESS AIF

* Airflow limit too high?
* Do zone airflow limit check

Do not forget about the grills. * Reduce airflow limit setting
Most home when built used
standard construction grills.

For sound concerns upgrade
the grills to a premium model to
help manage the airflow sound.

Too Noisy

(Ck
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SOME ZONES OVER-CONDITIO

Over-conditioning is happening in 1 or more zones
» Check sensor location for drafts behind the wall

» Perform damper/sensor check to ensure sensors wired properly to dampers
» Check for partially broken damper wire or stuck damper

« Understand what system is being told to do and what it is doing:

— Check system status to view demand
 Demand may exist even though Ul shows actual temp and set point are same

« System controls to 1/16%" of degree

— Check zoning status to view damper positions
« Damper open and system is running, probable call for conditioning

» Damper closed and zone over-conditioned, have damper problem

— Check zone setback to see if it is a dump zone

(Ck
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ZONING SYSTEM — EXCESS STATIC P

* Blower RPM at MAX and unable to deliver zones requested airflow
— Many zones closed and/or

— Restrictive (undersized) zone duct runs

 Control algorithm attempts to keep system running by staging down
and dumping air

» Control then shuts down system if it can’t maintain minimum equipment
airflow at Maximum RPM

» Solutions:
— Decrease Zone Airflow Limits in suspected high pressure loss zones

— Evaluate duct design — improve as necessary
— Evaluate building suitability for zoning




>
AIRFLOW LIMIT — STAGE DOWN OC

* This is normal operation

* If no under-conditioning complaint:
— Ignore

* |f under-conditioning complaint:
— Raise airflow limit for the zone

— Educate owner on trade-off of
noise vs. comfort (airflow)

(Ck
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Questions?

Next slide set
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