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Remember Company wide it is
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Residential Technical
Support Direct Text
and Voicemail Linel

415-330-6666
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Bay Area Residential
Technical Support!
415-330-6666

_
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—
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The Service

Tech APP.

I Infinity” 26/24 Service App

Main Screens I g Interactive
Bluetooth Pairing Troubleshooting
System Parameters Fault Codes Over-The-Air Software Update Bluetooth Activation

22
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Bluetooth® Pairing Process

Bluetooth® is a registered trademark of Bluetooth SIG, Inc

System
Parameters
Fault Codes

26/24 System Parameters

26/24 Fault Codes

10/26/2022
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Over-The-Air Software Update l

T

Let's take a quick
Look

_I
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Furnace Boara
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Entry Tier Furnace Control
Rating plate QR and bar codes

* QR Code
* link to page in HVACPartners
* Training video
* Registration
* App link
* 2D Bar Code

e Contains unit serial number

31

Entry Tier Furnace Control

Increased flexibility
* New control for all entry tier units to better
align with 2023 cooling products

* Will convert blower motors to PWM driven
units — 18speeds
* Greatly increased airflow selections for
all modes of operation
* Reduced motor stocking

*  Will utilize Near-Field communication or
pushbuttons to allow for adjustments

* Service controls will be blank
* Requires Service app or Super Plug to
load run “recipe” into control

ot . .
THD K51 * First production planned May 2022

32
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Entry Tier Furnace Control
Near Field Communication

Near Field Communication allows two devices
placed within a few centimeters of one another to
exchange information

Used by Apple Pay and other contactless payment
systems

Installer recipe and user settings can be read,
adjusted, and loaded into furnace control without
switches or contact with the furnace control

Non-powered, so information can be exchanged
with furnace power in OFF state

Allows for information transfer from existing control
to new control easily
Allows for runtime data

* Fault code history
* Runtime cycles/hours

33

Entry Tier Furnace Control
2023 Entry Furnace App Integration

Utilizing existing Service Tech App featuring patent-pending Near Field Communication (NFC)

34
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Entry Tier Furnace Control
2023 Entry Furnace App Integration

Utilizing existing Service Tech App featuring patent-pending Near Field Communication (NFC)

35

Entry Tier Furnace Control

Entry Furnace App Set Up

36
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Entry Tier Furnace Control
App Screen Examples

37

2023 Entry Furnace App Diagnostics

— \

38
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Entry Tier Furnace Control
2023 Entry Furnace App Integration

Utilizing existing Service Tech App featuring patent-pending Near Field Communication (NFC)

* Unit serial can be scanned
or entered manually

* Scan or Manual entry will
do a model look up for that
serial #

* Model and serial number
will be transferred into the
new furnace control

39
Entry Tier Furnace Control
2023 Entry Furnace App Integration
Utilizing existing Service Tech App featuring patent-pending Near Field Communication (NFC)
Q « Shows Model, serial, and recipe
. for that model
* Shows Default settings for the
specific model
Will allow the default setting for
the model to be used
« Or will allow adjustment settings
to be copied over from faulty
control
40
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Entry Tier Furnace Control
App Alternates - Super Plug

* Service controls do NOT contain run parameters

* Super plug is an alternate method of loading “run
recipe” into furnace control

* Not in place while furnace is operating

Power up while plug is in place will automatically initiate
programming mode , but will revert to run mode after 2
minutes

* All standard entry-tier model recipes will be
contained on one Super Plug

41

Entry Tier Furnace Control
App Alternate - Pushbuttons and 7 segment Display

00000

WEGTHAL -Ld

42
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Entry Tier Furnace Control

D

codes

103352038 T L

=

App Alternate Pushbuttons and 7 segment Display

* Allows for manual selection for recipe load on
new “blank” furnace controls

* Allows for manual adjustment of run parameters
* Heating, cooling, and cont. fan speeds
* Heating cooling off delays
* Orientation
* Twinning master and slave

* Used to initiate component self test
* 3 number display allows for more defined fault

¢ Like NGIP, fault codes will have a base code
and index allowing more concise
troubleshooting

43

Entry Tier Furnace Control

App Alternate Pushbuttons ,7 segment Display

Main Menu
Display |7-S Visual |Function

FLt FLt Fault History Retrieval Menu

Ht H Heating Blower Speed Index

CL CL Cooling Blower Speed Index

CFn CFn Continuous Fan Blower Speed Index
Hod Hod Heating Blower Off Delay
Cod Cod Cooling Blower Off Delay

dir dir Direction; Unit Orientation Menu
CFn CFn Continuous Fan Blower Speed Index
tnn tnn Twinning Furnace Select

inF inF Startup Information (Software Version)
Ct a Component Test

rSt r St Reset to Default Settings

44
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Entry Tier Furnace Control

Fault Code Improvements

59S5C2D Description

1 No Previous Code

12 Blower on after power up

13 Limit circuit lockout

14 Ignition lockout

21 Gas heating lockout

22 Abnormal Flame-proving signal

23 Pressure switch did not open

24 Secondary voltage fuse is open
HPS pressure switch did not

31 close or reopened

LPS pressure switch did not close
33 Limit circuit fault
34 Ignition proving failure
a5 Control circuit lockout

Future Fault Codes

orstuscode | Mnersas Functons s o
Show "rF” on 7 Segment | L1 Polarity Fault
Display
12 1 W on at power up
13 1 Limit Lockout
1 1 Ignition Lockout for 4 consecutive ignition tries
2 Flame rollout algo lockout
21 1 Gas valve fault
22 1 False Flame
1 Stuck Main Pressure switch
3 2 Stuck Secondary Pressure switch
24 1 Fuse fault
1 No recipe info in local tag chip
2 Corrupted recipe info in local tag chip
3 Twinned units do not have same recipe number
25 2 Primary recipe invalid, using secondary recipe to operate.
5 Installer settings corrupted, using default installer settings.
6 Recipe
7 Recipe - C
1 No recipe info in model plug
27 2 Corrupted recipe info in model plug
3 Failed to copy recipe from super model plug.
. Open main pressure switch (in series with gas valve voltage) on
31 :
2 Open secondary pressure switch on A90 models
3 Secondary PS Lockout mode, is in a 3 hr lockout
32 1 Open main pressure switch (A90 models)
33 1 Limit Fault
1 Ignition fault - four consecutive tries or before blower on-delay
34 2 Ignition fault before on-delay
3 Ignition fault after on-delay
2 Ignition fault - any Self Healing mode
! Control failure — Flame circut fauft, memory mismatch or
sequence error
45 2 Control failure — Gas valve relay will not close
3 Control Failure — EEPROM Memory issue

45

Best way to update
The Evolution

Condensers.

46
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Please have your

beverage of choice
Handy!

Finalizing Install

The Infinity Condensers.

48
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You successfully updated

The INFINITY
Condensers.

#1
HVAC
Contractor

* Let's Talk about
production oil verses
refrigeration oil.

* IF you come across a unit

that is covered in oil do not
panic and think

* that you have a unit that
has a leak.

* One easy step, rub the oil
on your fingers if the oil
dissipates from you fingers
after 5 min it is production
oil!

50

50

25



10/26/2022

Absolute
Pertect
Warranty
Video!

52
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Setting gas Pressure

Configuring Dual Fuel Systems

Setting up blower speeds
Understanding and testing PWM Motors.

Understand communication and trouble shooting
communication for Infinity Systems.

Installation good practices for furnaces, fan coils
and evaporator coils.

Installing mini split systems good practices and
trouble shooting.

Setting gas
Pressure

27
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Gas pressure set up.... Factory done?

Basic start up check is done after production, however, a correct start

up (gas pressure/airflow verification), is our responsibility on EVERY
install. Most common thoughts are “shouldn’t have that been done at
factory?”, “I've been installing for a long time and never had to set gas
pressure”.

Changes, improvements, are just a couple reasons why we need to
crack that install manual on every job. Sometimes the installs are all
the same, but things are overlooked by assuming.

Inlet Gas Pressure
or Natural Gas Furnaces:
ches WC=13%6iinches WC

28
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s
sure

Inlet Ga
For LP naces:
12'&% WC=13%6,inches WC

58
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* Information can also be found in the
installation book.

Understanding the gas valve.

Inlet Tower Port.
Main connection side of
valve

Outlet Tower Port.
Main connection side of
valve

30
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Tower Ports

Adjust Manifold Pressure - Maximum Heat For proper operation and long-term reliability, the manifold pressure must be
adjusted within +/-2 percent of input rate on furnace rating plate. The modulating furnace manifold pressure is set at two
points. The first point is Maximum Heat. The second point is Minimum Heat. Do not adjust Intermediate Heat manifold
pressure. Intermediate Heat manifold pressure is checked as part of the temperature rise but is not adjustable. Always
adjust Maximum Heat first, then Minimum Heat.

Use Flat blade screwdriver to adjust.
Remove Plastic Cap

31
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Manometer Adapter Kit

. Us.ed wi'gh manometers * Kit Contents:

using %-in. hoses * 3/32-in. Hex Wrench
* Available from RC * %-in. X 5/16-in. Adapter
* RC part number is 92-1003 « 5/16-in. x 2-in. Tube

Required tools to perform proper gas
setting start up.
“Manometer”

White-Rodgers F92-1003 Adapter Kit

32
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15t Step

.Turn off main gas shut off
valve at furnace.

*Remember disconnect
electrical to furnace.

Inlet Tower Port.
Main connection side of
valve

65

2nd Step

Loosen set screw on inlet tower
pressure tap no more than one full
turn with a 3/32-in. hex wrench.

Or remove the 1/8 in. NPT plug
from the inlet pressure tap on the

gas valve.

Inlet Tower Port.
Main connection side of
valve

66
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3rd Ste p Connect a manometer to the inlet pressure tap on gas valve.

Inlet
Tower Port.

3rd Step - 2# S|de NOte Description:

Pressure Tube, 3/16 to 5/16 to fit the inlet and outlet
valves tower ports. Almost all manometers come with
the smaller tube there for YOU WILL NEED THE ADAPTER.

*Do not remove the hex

34
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What it looks like inside the valve .
Please note how small the screw is! If you drop it, good luck.

No more than one full turn with

a 3/32-in. hex wrench.

4th Step

Turnongas. /// Turn furnace gas witch to ON position /// Turn on the power

35
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5th Step

Remove the Green ABCD Communication Plug

Jumper the R to W/W1 and W2 thermostat connections at the furnace control board.

6th Ste p Checking supply gas pressure to furnace

When main burners ignite, confirm inlet gas pressure is Between 4.5 in. w.c. and 13.6in. w.c.
Inlet gas pressure can not fall below the minimum pressure of 4.5 // maximum inlet pressure is 13.6
You will not be able to adjust the manifold pressure if the inlet pressure is too low.

13.2

36
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7th Step

After incoming pressure has proven to be stable and within specs. Disconnect your thermostat jumper wire from
W2, W1 and Red. Wait for furnace to come to a complete stop.

Remove the R to W/W1 and W2 thermostat connections at the furnace control board.

8th Step

Turn Off gas. Disconnect the power. Turn furnace gas switch to off position

37
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Oth Step

*Remove manometer from
inlet pressure tap of the gas
valve.

*Tighten screw on inlet port.

10th Step

With the power, gas and gas valve control switch still in the off
position at this time we are going to move over to the outlet port
on the gas valve and start checking and adjusting the manifold gas
pressure in high and low heat.

Only turn the 3/32-in.hex
One Full Turn CCW.

38
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11th Ste p Connect a manometer to the outlet pressure tap on gas valve.

12th Step

Turnongas. //// Turn furnace gas witch to ON position //// Plugin power

39
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13th Step

“Confirm Green ABCD Com. Plug is not connected.”

Remove the Green ABCD Communication Plug

“Reconnect Jumper wire on furnace control board.”

Jumper the R to W/W1 and W2 thermostat connections at the furnace control board.

13th Step

“Confirm Green ABCD Com. Plug is not connected.”
Remove the Green ABCD Communication Plug

“Reconnect Jumper wire on furnace control board.”

Jumper the R to W/W1 and W2 thermostat connections at the furnace control board.

40
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14th Ste p After the main burners ignite and the blower starts, confirm Maximum

Heat manifold pressure is correct, based on the manifold pressure

tables in the installation instructions.

3.4-in. w.c for

maximum
3.4-in.

After manifold pressure has proven to be stable and within specs. Disconnect your thermostat jumper wire from
W2, W1 and Red. Wait for furnace to come to a complete stop.

Remove the R to W/W1 and W2 thermostat connections at the furnace control board.

41
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16th St ep Adjust Manifold Pressure - Minimum Heat

1. Turn SW1-2 ON and SW4-2 must be OFF.

Document how SW4-2 was
found before you start.

17th Step

“Confirm Green ABCD Com. Plug is not connected.”

Remove the Green ABCD Communication Plug

“Reconnect Jumper wire on furnace control board.”

Jumper the R to W/W1 thermostat connections at the furnace control board.

-
]
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18th Ste p After the main burners ignite and the blower starts, confirm Minimum

Heat manifold pressure is correct, based on the manifold pressure

tables in the installation instructions.

.55-in. W.C. for
minimum
.55-in.

85

After manifold pressure has proven to be stable and within specs. Disconnect your thermostat jumper wire from
W1 and Red. Wait for furnace to come to a complete stop.

Remove the R to W/W1 and thermostat connections at the furnace control board.

-
]
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20th Step

Turn Off gas. Disconnect the power.

Turn furnace gas switch to off position

*Remove manometer from
outlet pressure tap of the gas
valve.

*Tighten screw on outlet port
CW. until snug

44
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22nd. St ep Return System Back to normal operation.

1. Turn SW1-2 OFF and SW4-2 must be OFF.

Document how SW4-2 was
found before you start.

23rd Step

Reconnect the ABCD Communication Plug.

45
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24th Step

Turnongas. //// Turn furnace gas witch to ON position //// Plugin power

LP- Change Over

46
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SOMN7

Infinity® 98 Gas |Furnace With Greenspeed® Intelligence

47
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The 830C and 935C ULN furnace
is not LP compatible

95
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Setting Up and Understanding Dual Fuell

—

What is Dual Fuel o
Hybrid Solutio

49
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* What is a dual fuel heating system?

* Adual fuel heating system is a hybrid system made-up of both an electric heat pump and a gas
furnace. The system alternates between using each of the two devices, depending on the season,
temperature and the function needed, to maximize efficiency and effectively heat and cool your home

all year long

Dual fuel systems

As we mentioned earlier, dual fuel systems are a
combination HVAC system with both a heat pump and a
furnace. The dual fuel system uses the heat pump in hot or
mild temperatures (about 40°F and higher) and the furnace
in colder temperatures (about 39°F and below). It switches
between the two depending on which is more efficient for
the circumstances, which saves time and energy in getting
your home to the desired temperature. Dual fuel systems
are great for any type of climate and function year-round.
Plus, because each piece only works when its optimal, dual
fuel systems have a life expectancy between 20 and 25
years!

Requirement for Dual Fuel!
The thermostat must have an outdoor
Thermistor
Or
A Smart THERMOSTAT
THAT IS CONNECTED TO Wi-Fi

50
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Do we need Wi-Fi for it to work?

Any Infinity® System A/C or Heat Pump

101

Must have Wi-Fil

102
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Must have Wi-Fi!

A
\

103

Non-Wi-Fi must have outdoor thermistor!

104
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Compressor and Auxiliary Heat Lockout Temperatures for Heat Pumps Requires Wi-Fi

Both auxiliary and compressor lockout temperatures can be changed in the Heat Pump section of the
Equipment menu.

The lockout temperatures are only enforced when the Nest Thermostat is connected to Wi-Fi so it can track
outdoor temperatures. If Wi-Fi is not enabled, Auxiliary heat will come on automatically when it takes longer
than expected to reach the current target temperature.

Search nest.com/support for auxiliary heat for more details.

/

53
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In a heat-only system, you need to bridge from common C to W. In a HVAC system
with a Y wire, you must bridge from common C to Y.
(Nest can only charge from W when Y is not connected.)

107
Let's talk about latching.
What is latching?
Latching is a word that was created By Carrier:
Definition: Set points that equipment will
switch from heat pump to gas heat.
108
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Setting
up

blower
speeds.

110

55



10/26/2022

111

112
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113

114
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116
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(BT
BTN
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BREAKER DISCONNECT
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175
PWM Motor
Troubleshooting
. To discuss troubleshooting procedures for PWM blower motors
. To discuss basic PWM motor control operation
176
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What is a
PWM Motors?

177

PSC
JUly 3' 2019' Permanent Split Capacitor
Department of energy will not allow you to

use these on new furnace equipment.

About $300.00 constant on per year.

These number are for comparatives! This number depends on your location and electrical rate!*

178

89



10/26/2022

Electricality Commutated Motors Much mor efficient than a PSC.
Constant T FCT
SRR About $120.00 to $150.00 constant on per year.

These number are for comparatives! This number depends on your location and electrical rate!*

179

Basically, an infinite number of speeds Constant CFM.
If the duct work changes where it is restricted or is been changed to have more
airflow that is ok, it will always provide the same CFM.

It reports back to the board the CFM and static pressure also reports back the RPM.

And If you have an Infinity, we report this info back to the thermostat.

About $80.00 to $100.00 per year.

These number are for comparatives! This number depends on your location and electrical rate!*

Variable — Speed
Constant Torque (VCT)

180
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This is not a constant CFM it is a constant Torque
If static changes it will not adjust. If the filter is dirty
this motor will not adjust. 9 plus speed motor.

About $100.00 to $120.00 per year.

These number are for comparatives! This number depends on your location and electrical rate!*

Variable — Speed
Constant Airflow (VCA)

181

As its name suggests, pulse width
modulation speed control works by
driving the motor with a

series of “ON-OFF” pulses and varying
the duty cycle, the fraction of time that
the output voltage is “ON” compared to
when it is “OFF”, of the pulses while
keeping the frequency constant.

182
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Warnings

* Proper Personal Protective Equipment
(PPE) should be utilized at all times

* Caution should be used at all times
when performing the procedures outlined
in this presentation

* Read and Follow all Warnings and
cautions outlined in the Installation, Start-
up Operating and Maintenance
Instruction manual

183

Checking Line Voltage

Blower motor has 115 VAC applied
to it anytime furnace is powered

Manually close blower door switch.

AR o (L1 and Neutral L2 removed for clarity)

184
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Checking Line Voltage -
Power Choke

* % hp &1 hp PWM blower
motors have a power choke
located on the blower housing

* Power chokes are used to filter
line power and to reduce current
draw of the motor

* Power choke may be bypassed
for troubleshooting purposes

185

Checking Line
Voltage - Power
Choke

¢ Open the blower door switch
* Disconnect L1 feed to power choke

* Insert meter probe into the L1
connector from the furnace control

¢ Manually close blower door switch
and verify 115 VAC power

* Release blower door switch

* Reconnect L1 to power choke

186
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Checking Line Voltage - Power Choke

* Open the blower door switch

* Disconnect black lead between
power choke and motor

* Insert meter lead into disconnected
power choke lead

. Manuall¥ close blower door switch
and verify 115 VAC power from
power choke

* Release blower door switch

* Reconnect power choke leads

187

Power Choke Bypass-Quick Test

« Power choke may be temporarily bypassed L1 harness connected to blower motor

for troubleshooting
* Open blower door switch

* Disconnect power choke between L1
harness and blower motor

e Connect L1 harness to blower motor
harness

* Close blower door switch
* Continue with troubleshooting

* Remember to reconnect power choke
when completed!

188
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Checking for Secondary Voltage

* Manually close blower door switch and verify 24 VAC between R and C at
thermostat terminals of furnace control

* The PWM blower motor used in the current furnaces is controlled by
ON/OFF switching of the DC voltage circuit (and resultant current) through
the motor controller

189
PWM Motor Circuit
* Only two wires to the control motor speed
* Brown wire feeds constant 15VDC to motor
wire feeds back FROM motor to
furnace control
190
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Checking 15 VDC Power To Blower (Brown)

* Verify all harnesses are connected
* and 115 VAC power is ON

* Close Blower door switch
* Set meter to volts DC (VDC)

* Insert (+) meter probe into the back of
brown lead at PL16

* Touch other (-) meter probe to COM on
furnace control

* Voltage from furnace control should be

about 15 VDC at the brown wire Note: All low voltage troubleshooting is done
* Note: a reading of approximately 35V (or higher) indicates the green with PL13 at the blower motor and PL16
ground wire on the motor is disconnected- repair as needed.

connected

191

Checking 15 VDC Power
To Blower (Brown)

* 15VDCis nominal

* May be slightly higher or lower

¢ Actual line voltage affects low
voltage

* Meter type affects reading

* If reading is unstable or scrolling
* Check harness connectors and pins
* Clean meter probes

* Try a probe with a finer point to
improve contact inside the
connector

192
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Checking Motor Torque
Control Signal (Yellow)

* 115 VAC power should be ON

¢ No call at the thermostat terminals (Remove R
thermostat lead)

¢ Close Blower door switch

¢ With meter set to volts DC (VDC), insert + meter
probe into the back of yellow lead of PL16

* Touch other (-) meter probe to COM on furnace
control

* With no motor operation, voltage will be 10 to 15
VDC

¢ Actual voltage will depend on meter being
used and manufacturer of the motor

193

Checking Motor Torque Control Signal

If voltage is 0 VDC or significantly
below 10VDC

Voltage for speed control is fed from the furnace control at
the brown wire, through the motor circuitry, and back on the
yellow wire.

0 VDC indicates a likely “no connection” issue with the
harness connector plugs at either PL13 (Motor) or PL16
(Harness)

Voltage significantly below 10VDC indicates partial
connection of harness connectors, or a damaged motor
controller

Harness updates are being implemented to reduce likelihood
of connector with yellow wire from being dislodged from
motor

194
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Checking Motor
Torque Control Signal

¢ |nitiate Component Self Test using
Service Tech App or pushbuttons on
control

* (+) Meter probe remains in the back of
the yellow lead of PL16

* Touch other (-) meter probe to C on
furnace control

* Initially, voltage will be about 10 to 15
VDC (blower off) as Component Self
Test Starts

195

Checking Motor Torque Control Signal

Voltage will remain constant on the yellow lead of
PL16 Until Component Self Test starts the main
blower

After approximately 25 seconds

After hot surface igniter turns off

As blower starts, Voltage on PL16 will drop

Nominal voltage on yellow lead of PL16 decreases

to 5to 8 VDC
* Voltage is stable until blower shuts down

Voltage will return to 10 to 15 VDC when
blower turns off

196
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Motor Control Voltages Component Self Test

1. Remove blower door.
2. Remove the wire from the thermostat “R” terminal from the control board or disconnect the communication connector from the control
board
3. Initiate Component test from Service App or from pushbuttons
Function during Component Self Test Start Time End Time Voltage

0 Sec 0 Sec Yellow wire of Brown wire of PL16

PL16 to Com to Com

Inducer starts in high speed and stays running 0 Sec - 10 to 15vVDC 15VDC
Hot surface igniter turns on 10 Sec 25 Sec 10 to 15 VDC 15 VvDC
Blower motor turns on at 50% PWM 25 Sec 35 Sec 5to8VDC 15VvDC
Inducer turns off --- 45 Sec 10 to 15 VDC 15VvDC

197

As shown in the previous slide, as motor
speed increases, voltage measured on
the yellow wire will decrease

Motor

The voltage measured at the yellow wire

CO nt 'O | shows a voltage reverse of what may be

intuitive —
Voltages

Let’s discuss why

198
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15V

Motor Control Voltages

A

What will be indicated
on this meter?

199

15V

Motor Control Voltages

A

What will be indicated
on this meter?

~15 VDC

Because the switch is open, the circuit is
completed by the meter. Because the meter
has very high impedance when measuring
voltage, current flow in circuit will be
extremely low and the voltage drop (Current
X Resistance) at the bulb will be near 0VDC.
The voltage drop in the circuit is in the
meter - resulting in ~15VDC being shown on
the meter

200
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15V

Motor Control Voltages

Switch is now closed

What will be indicated
I on this meter?

201

15V

Motor Control Voltages

Switch is now closed

What will be indicated
o— on this meter?

0 VDC

There is no voltage drop on the wire
between the leads, and no
difference in voltage potential from
one side of the closed switch to the
other. The current flow is normal,
and the voltage drop is at the bulb

202
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Motor Control Voltages

—+ 15v

What will be
indicated on this
meter?

This is the same type of DC
circuit- the bulb is being
replaced by the motor

203

Motor Control Voltages

—~+ 15v

What will be
indicated on this
meter? 10-15VDC

It’s a bit of a trick question — While the
lightbulb is a purely resistive load, there
are components and circuitry in the motor
that will cause a voltage drop through the
motor any time current flows. How much
drop depends on the manufacturer of the
motor

204
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Motor Control Voltages

—+ 15v

What will be
indicated on this
meter?

(Not a trick question)

205

Motor Control Voltages

-+ 15v

What will be
indicated on this

meter? 0 VDC

There is no voltage drop on the wire between
the leads, and no difference in voltage
potential from one side of the closed switch to
the other

206

103



10/26/2022

Motor Control Voltages
The Furnace control creates the switching

Turning current on by closing the switch
15VDC (Furnace control shorts yellow to common
+ of control) indicates the “ON” portion of
the signal.

Turning current off by opening the switch
. indicates the “OFF” portion of the signal

Y The motor speed (and the voltage
measured on the yellow wire) is
determined by the ratio of ON/OFF

207

Motor Control Voltages

Current (dc)

15VDC+ |_ 0 — -

Voltage (dc)

Time (in milliseconds)

208
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210

Motor Control Voltages

As the motor current
is turned on to run
the motor at a higher
speed, the voltage
measured on the
yellow wire (as an
average) will go down.

10/26/2022

Increase in motor
speed = less voltage
measured on yellow

wire

Open blower door switch

After

Remove meter lead from PL16

Component Reconnect thermostat “R” lead

Self Test

Re-install outer doors

Verify furnace operation

105
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Line and Control Voltage correct— Does Not Run

* Separate electronic control module
from motor (only for motors offered
with separate control module)

Warning

* remove power and allow a minimum of
5 minutes prior to separating motor and
control

Courtesy of Genteq

211

Testing Motor — shorted to housing

Three Phase Style Windings

Ohm each of the three motor leads
to unpainted part of end shield
Resistance test to ground should be
over 100K ohms
Replace Motor if
under 100K Courtesy of Genteq

212
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Testing Motor — Winding resistance

Check motor winding resistance

All windings should have
resistance values less than 20
Ohms

Winding resistance should be
equal +/- 10%

A->B

B->C

C->A

213

https://vimeo.com/304938726

214
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215

Understand
communication
and trouble
shooting
communication for
Infinity Systemes.

216
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AC/HP

Gas Furnace
/ Fan Coil

Geothermal

Infinity® Systems and Control

Ventilator

DGAPA

UV Lights

Infinity® System Control

Humidifier Infinity® Damper Control

217

Utility
Company

Communicating Indoor

Communication bus

Communicating
AC or Heat Pump

Humidifier

Zone Damper Actuator Motor

(Upto 5 Dampers wired in parallel per zone)

Infinity® Communicating

(>
Open ADR w
«— >

Wall Control

Communicating Control

Zone Board(s)
8 z0nes shown) _

__\umu

°O

Web and Mobile
Servers

Wired Remote Room Sensor
(1 or 4, for zone 1 only)

Ventilator
with fan

Communicating Control
can Control all of this

N\

NIM
Network
Interface
Module

= Zone Sensors or - Smart App

=== SmartSensors .a-r:tf/or +Android 0S
ST AT Apple 105
*Windows

218
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One Infinity system can
only
Have Eight Zones

219

SYSTXCCITCO01-B,
SYSTXCCITCO01-C,
SYSTXCCWICO01-B,

SYSTXCCICFO01-B,
SYSTXCCWIF01-B
Infinity® System Control

Two color options for main controllers only!

220
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223

SMART ZONING SENSORS
SYSTXZNSMSO01

Only in Black for Now!

1

]

224
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Zone Smart Sensor

225

10 K Resister*

226
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227

10K 10K

10K 10K

228
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If you are going to average a room, you must use four (4) Sensors.

Why?
Two 10’s =5 K Therefore Four 10’s =10 K

10K 10K

10 K 10K

229
Infinity Temperature
Averaging with Room Sensors

- === 1

1 1

r-fy~-=-—-=—=-===7==7====7=7=77= 1 1
-1 - - 1I : b - o
1

;.- r----- s B e LT
To Thermostat
or
Zone Board

SENSOR 1 SENSOR 2 SENSOR 3

SENSOR 4

230
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How do |

check my 10 K
sensors?

231
Eliminating Wiring Communication Noise
DO NOT route control ONLY cross low-voltage USE SHIELDED
wires parallel to high control and high voltage wiring/cable install
voltage wires wires at perpendicular accessories if
NGy P, angles communication issues
e Generates nuisance fault o Eliminates line noise exist
codes ¢ Shielding grounded at one
end of the wire only
232
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233

Shielded Wire

In areas with high voltage wiring, it may be wise to use
shielded wiring.

Ground wire should be connected only at the indoor unit

“C” terminal or equipment ground.

Daisy Chain wiring is preferred

® Runs over 100’ should terminate with a 1000hm resistor to help
mitigate electrical noise

234
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Wiring the Wall Control

Wiring Requirements

Use #18 AWG or larger color-coded,
insulated (35°C minimum) wire for low
voltage

All wiring must be NEC Class 2

Separate wires from incoming power leads
Low voltage wiring

Runs of greater than 200 feet, consult wall

control manual

235
Wiring the Wall Control
Connect Control Wiring
*  Typical 4-wire (ABCD) from controller to
furnace or fan coil
*  Only two wires (AB) to Evolution™
capable outdoor units are required
236

118



10/26/2022

237

238
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239

Communication Bus

240
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242
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245

246
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248
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What is going on? Has the factory lost its head?
Let's talk about what is new for 2020 / 2021

Some
Oof
The
New
Condensers
Use
Just
Color Codes
NoA,B,C,D

250
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Infinity Basics

Furnace / Air handler

251

Communication Bus

252
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Communication Troubleshooting

User Interface Indoor Unit outdoor Unit

< Prior to 2013 there were 4 wires to the outdoor unit_>

253

Communication Troubleshooting

Voltmeter capable of reading VDC

Ohmmeter capable of reading 100k ohms

254
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Communication Troubleshooting

User Interface Indoor Unit outdoor Unit

< Prior to 2013 there were 4 wires to the outdoor unit_>

255

Communication Troubleshooting

User Interface Indoor Unit outdoor Unit

Circumstances may need a third wire to the outdoor unit

256
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Indoor Unit )
User Interface Outdoor Unit

Using a Voltmeter

257

User Interface

3 -4.5VDC Steady = good . .
| y=§ | Indoor Unit Outdoor Unit

Using a Voltmeter

258
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User Interface | 3~ %5 VDC Steady =good |

Indoor Unit Outdoor Unit

Using a Voltmeter

259

Userlnterface|-01—-3V'3C5t%"iy=€°°0I | Indoor Unit

Outdoor Unit

Using a Voltmeter

260
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User Interface |3-4.5VDC Steady =good |

Indoor Unit Outdoor Unit

Using a Voltmeter

261

_|3-4.5VDC Steady =good | _
User Interface Indoor Unit Outdoor Unit

Using a Voltmeter

262
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| 3 -4.5VDC Steady = good

User Interface Indoor Unit Outdoor Unit

Using a Voltmeter

263
Turn off power. Isolate the ABCD wires from the board being tested.
Use an Ohmmeter to check the condition of the comm driver.
Resistance readings should be in the range shown.
Outdoor 31K 18.6K 14.3K
Furnace 29.6k 15.8k 13.8k
Touch 71-74.7k 42-47.5k 41k
Smart 71.5k 43 3k 41k
Ul {button) 71.1k 42.9k 41k
Zone Brd 72.5 43-44k 41k
FE4 18.3
Older
Eurnace 17.5 9.1 8.5
Make sure you meter can read
resistances in this range before
condemning a device.
264
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What is wrong in these photos? Do you see it?

265
Please note plug must be inserted
with the
Green on A or Green
266
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This plug is inserted This plug is inserted
Correctly Incorrectly

267

268
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Note: the wires are
clean and tidy!
No wire nuts!

269

270
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271

This
Job
Looks
Great
But
Do
You
See
The
Problem?

272
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A
Communication

Connections
Are
Not
Expectable
Communication
Connections

273

274
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276
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Data travels around the network in order to arrive at its destination. Data may be sent
simultaneously from different computers or devises. When this happens, the data may
collide and become corrupted. The data must then be destroyed and retransmitted.
If there is a lot of data collision, the network can appear to slow down as the data has
to be retransmitted or never get to its destination.

2 2

Statjon A / Station B

Collision 277

277

Data Collision? What is it?

Peer to Peer no data is lost
or is colliding!

Proper connection! BT U
P . . ) Flying Spices AKA

The data is being collected T-Taps on
at each devise with clean Communication!

inputs & outputs! Data Will not Flow!

278
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279

Please Note The Units
Are Daisey Chained!

280

280
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Start at the furthest unit and
Daisey Chane back

Send the wire over to the next conder
And so, on ending back at the Interface

281

281

282

282
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283

Let's start Basic!

A

142
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Any Infinity® System A/C or Heat Pump

285
-I
I
N
286
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A A
]
|
D
N
287
A A
B
|
D

288

144



10/26/2022

289

290

145



10/26/2022

Installation good
practices for
furnaces, fan coils
and evaporator coils.

146
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* This furnace is not approved for
installation in mobile homes,
recreational vehicles, or outdoors.
This furnace is designed for
minimum continuous return-air
temperature of 60°F (16°C) db or
intermittent operation down to
55°F (13°C) db such as when used

with a night setback thermostat.
Return-air temperature must not
exceed 80°F (27°C) db. Failure to
follow these return-air
temperature limits may affect
reliability of heat exchangers,
motors, and controls.

294
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295

296

148



The following types of furnace installations may require OUTDOOR
AIR for combustion due to chemical exposures:

&
\\ <
¢ COMMERCIAL * BUILDINGS WITH * LAUNDRY * HOBBY OR CRAFT CHEMICAL
BUILDINGS INDOOR POOLS ROOMS ROOMS, AND o STORAGE AREAS

10/26/2022

297

If air is exposed to the following substances, it should not be used for
combustion air, and outdoor air may be required for combustion:

e De-icing salts or chemicals
e Carbon tetrachloride
e Halogen type refrigerants

¢ Cleaning solvents (such as perchloroethylene)

¢ Permanent wave solutions e Printing inks, paint removers, varnishes, etc.
e Chlorinated waxes and cleaners *® Hydrochloric acid
e Chlorine based e Cements and glues

swimming pool chemicals e Antistatic fabric softeners for clothes dryers
e Water softening chemicals e Masonry acid washing materials

298
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All fuel-burning equipment must be supplied with
air for fuel combustion. Sufficient air must be
provided to avoid negative pressure in the
equipment room or space. A positive seal must be
made between the furnace cabinet and the return-
air duct to prevent pulling air from the burner area
and from draft safeguard opening.

299

The requirements for combustion and ventilation air
depend upon whether or not the furnace is located
in a space having a volume of at least 50 cubic feet
per 1,000 BTU input rating for all gas appliances
installed in the space. ¢ Spaces having less than 50
cubic feet per 1,000 BTU require the OUTDOOR
COMBUSTION AIR METHOD. e Spaces having at least
50 cubic feet per 1,000 BTU may use the INDOOR
COMBUSTION AIR, STANDARD or KNOWN AIR
INFILTRATION METHOD.

300
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a. 1square inch of free area per 3,000 BTU (734 mm2/kW) for combined
input of all gas appliances in the space per Table 2 and
b. b. Not less than the sum of the areas of all vent connectors in the space.

301

302
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* Not be installed
directly on any
combustible material
other than wood
flooring for upflow
applications.

* Downflow installations
require use of a factory-
approved floor base or
coil assembly when
installed on combustible
materials or wood
flooring

303

304

DOWNFLOW
INSTALLATION

* e Special Base, KGASB
* ¢ Cased Coil Assembly

Part No. CNPV, CNRV, CAP,
or CAR

* o Coil Box Part No. KCAKC
EMPTY COIL CASINGS

152
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305

306

153



307

10/26/2022

DO
Not
Use
This
Application
For
90%

308
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310
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Do Not Hang the
Furnace Like This!

311

312
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VENTING The furnace shall be connected to a listed factory-
built chimney or vent, or a clay-tile lined masonry or concrete
chimney. Venting into an unlined masonry chimney or concrete
chimney is prohibited. When an existing Category | furnace is
removed or replaced, the original venting system may no longer
be sized to properly vent the attached appliances. An
improperly sized Category | venting system could cause the
formation of condensate in the furnace and vent, leakage of
condensate and combustion products, and spillage of
combustion products into the living space. Vent system or vent
connectors may need to be resized. Vent systems or vent
connectors, must be sized to approach minimum size as
determined using appropriate table found in the NFGC.

315

316
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Installing mini split systems
good practices and trouble
shooting.

317

318
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319

Because this will be the key to a successful mini split AKA ductless system.
Knowing this info will save you time and $S55S.

|
|
Do you Know

The number one question we
deal with in Tech Support?

Communication Error Codes

320
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SJO CORD
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BX Cable

Do not use these cord

325

Acceptable

326
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327

Regular 16-2 shielded cable

It also features a foil shielding that will ensure your signals are protected from
any external interference. The 16-2 or 16-3 shielded cable is ideal for access
control, control systems, signaling, security systems, communications,
intercom/PA systems, sound/audio, and nurse call installations.

High end 16-3 shielded cable.
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Factory Recommendation with
connecting the Internal Ground!
Fold over One Time Before
inserting into socket.

Pinch and insert.
Indoor units only!

329

Ducted

330
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332
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AAbA

343

SYSTEM CONFIGURATION SCENARIOS

Based on the system, utilize the appropriate configuration scenario:

Scenario 1: Single Zone Ductless System with 38MPRA, 38MARB,
38MHR

Scenario 2: Single Zone Ductless System with 38MBR/38MBRB
Scenario 3: Multi-zone Ductless System with 38MGR

Scenario 4: Single Zone Fan Coils FMA/FX4D/FB4C with 38MARB
Scenario 5: Single Zone Fan Coils FV4C with 38MARB

Scenario 6: Compatible Single Zone Furnace with 38MARB

344
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KSAIC0301230 24V Interface Kit for Ductless Systems & Hybrid Solutions

SCENARIO 1

347

348
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AKA S1 & S2

24V wire from
Old condensing unit

349

KSAIC0301230 24V Interface Kit for Ductless Systems & Hybrid Solutions

SCENARIO 2

350
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KSAIC0301230 24V Interface Kit for Ductless Systems & Hybrid Solutions
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353

Please Note If you use a 24-volt
interface board
It will not auto correct the Pipping.
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KSAIC0301230 24V Interface Kit for Ductless Systems & Hybrid Solutions

SCENARIO 3

356
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357

358
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359

40MDO000003 ADAPTER KIT

331831-701 ADAPTER KIT
For Fan coils, you’ll need a
90 elbow and a little bit
Of pipe.

360

180



10/26/2022

Disconnect and remove the 24-volt transformer from the 24 Volt Interface. Run the
2-conductor 18 AWG cable from R and C of the indoor unit terminal board. Connect
“R” to CN17 and “C” to CN16 on the 24 Volt Interface. Be sure to connect the
primary (high voltage) wire to the correct terminal (tap) on the FV4C transformer

361

This is what it should look like in the end!
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Pro Tip!

363

115 Volt Question
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KSAIC0301230 24V Interface Kit for Ductless Systems & Hybrid Solutions

SCENARIO 4

367

SCENARIO 5: SINGLE ZONE OUTDOOR UNIT
38MARB and 38MBRC (4 AND 5 TON ONLY)
WITH APPROVED 24V FAN COILS FvV4

368
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Things that are needed to remove and install!
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SCENARIO 5
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Fan Outputs-- Scenario 6-- G1, G2, G3.
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Continuous Blower Speed Selection from Thermostat:

To select different continuous-blower airflow from the room
thermostat, momentarily turn off the FAN switch or push button on
the room thermostat for 1-3 seconds after the blower motor BLWM
is operating. The furnace control CPU will shift the continuous-
blower airflow from the factory setting to the next highest CF
selection airflow. (See Table 12 and Fig. 55). Momentarily turning off
the FAN switch again at the thermostat will shift the continuous-
blower airflow up one more increment. If you repeat this procedure
enough, you will eventually shift the continuous-blower airflow to
the lowest CF selection. (See Table 12 and Fig. 55). The selection can
be changed as many times as desired and is stored in the memory to
be automatically used following a power interruption.
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—
Switch Factory
1 Status Cade Recovery - Tum ON 1o relieve stalus codes,  Sea manel for use, OFF
F Low Heat Only - SW1 -2 OFF elous two-siego operaton  usingsinglestage TSTAT (Adeptive Hegt Mo, OFF
SV - 2 ON for two-stage operaton using bwo-stage TS
3 Not used OFF
4 ‘ComfortEfficiency Adjust - Tum ON to heat airflow by 7 oN
apprazimetly 10% for meximum comfort
5 CFM per Ton Adjust - See Aiflow Tables in manuel for  desied seltings. Also see SW2 -2, OFF
6 Self Test - Turn CN Self Test whenRTSTATleedis GFF
disconnedted. Tum OFF when Self Test is comple lud
T&B Blower Off Delay - See manuel or unit wirng diagrem for  settings. Adjustable S0 - 180 seconds. TON
Fadiory deteul s 128 Seconde: BOFF
Switch Description Factory
1 Twinning - When Twinned fumace setup is required, SW2 - 1 OFF selacts the main fumace unit, OFF
SW2-1 ON sclocts the secondary fumace uni, Soo it instructions __for further dotais.
2 CFM per Ton Adjust - See Aflow Tatles in manuel for desired satings. Alsa sea SW1 - 5, OFF
35 CF Setup Switches - Tha Continuous Fan setup switch selects  desired CF and low-stage cooling (two-stege AIC units) ALLOFF
elriow, See Cooling Air Delivery Tebles 2nd Continusus Fen dalery _Tables (whan present) for spacifc switch setings.
[ AIC Setup Switches - The Ak Conditoning setup swilch selecs desired cooling or high-stege cooling itwo-stage: ALLOFF
units) airflow, See Cooling Air Delivery Tables in manual for specific  switch settings.

P RELAY DISASLE
&
24V THERMOSTAT g ACRDI
TERMINALS con EE ] FLASH
UPGRADE
STATUS AND COMM - iy CONNECTOR
LED X&" B // (FACTORY
wer| & e [T o
o
w o - LoW
2° VOLTAGE MAIN
R s HARNESS
: CONNECTOR
o — °
/ =3 H
FAMP FUSE SEC2 SEC1 =
/"-)' Y SOFTWARE
/ = = m VERSION (vé#)
TRANSFORMER 24-VAC Bt
CONNECTIONS ===
Pl TR ra 1 ) nl =] ,vm mnzmmvm
BOARD PART
TISVAC (L2) NEUTRAL
CONMECTIONS NMER LOCATION
15VAG (L1) LINE EAC-1 TERMINAL

VOLTAGE CONNECTIONS

PL2- (115VAC) HOT SURFACE
IGNITER SIGNAL & INDUCER
MOTOR CONNECTOR

(115-VAC 1.0 AMP MAX.)
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385

How
Many
Differences
Can
You
Find?

(3&4)

()

386

193



10/26/2022

il

387

CONNECTION DIAGRAMS

Connection Diagram sizes 36-48

@

Do not use the thermostat wire

for

any connection between indoor

and outdoor units.
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New High Static Fan coils. Communication Changes
Depending on unit size!

Hi Voltage Side!

DO

11 12 @ Communication

W O®

Side

389
Please Note Outdoor Unit Grounded the
Chassis of the Condenser!
Indoor unit Ground is connected to E!
390
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391

CONNECTION DIAGRAMS
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New High Static Fan coils. Communication Changes
Depending on unit size!

Hi Voltage Side & Communication Side!

interface
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End Of class for today!
Have a fantastic day!
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