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iComfort® Max Defrost Operations
AFFECTED MODELS:

XP17 and XP21 with iComfort® Outdoor Control 103369-03 or -04

OVERVIEW:

Lennox has developed an improved defrost control algorithm for use on our XP17 and XP21 Heat Pumps Models to address
applications where the outdoor fan assembly is subjected to ice bridging. The Intellifrost* Defrost Control has been designed to
alleviate the icing issues associated with these units for applications primarily in Northern markets. The upgraded defrost
controls were implemented into production beginning with October 2013 serial number units.

J1 - DEFROST TERMINATION TEMPERATURE

1. The J1 jumper is factory-set to 50°F (10°C). This jumper can be repositioned to terminate defrost at 70°F, 90°F or MAX
(21°C, 32°C and MAX). If there is no jumper on J1, the default termination temperature is 90°F(325C).
NOTE - Colder climates may require a higher defrost termination temperature to maintain a clear coil.

2. If the J1 jumper is set to MAX, defrost will run maximum defrost sequence.

J 3 - DEFROST AUTO
1. Defrost Auto can be set to either ON or OFF. Factory setting is OFF.
NOTE - If the jumper is missing the default is OFF.
2. Defrost Auto is set to OFF, the defrost cycle will run and terminate based on J1 setting.
3. Defrost Auto is set to ON, the defrost termination will be determined based on the following rules:
A. The first defrost after the unit is powered up, or the first defrost after cooling call , will terminate based on the J1 setting.
B. The accumulated heating run-time between defrost cycles:
* If the heating run time between defrost cycles is less than 50 minutes, the defrost termination temperature
will be increased for the next defrost cycle based on the current termination setting. If the current termination

setting is 50°F or 70°F, then the next defrost termination will be 90°F. If J1 is set at 90°F or MAX, the next defrost
cycle will terminate at the MAX setting.

» If the heating run time between defrosts is longer than 1 hour for 2 consecutive heating cycles and the
termination temperature is set at 50°F, 70°F, or 90°F, then the defrost control will follow the JI jumper setting during
the next defrost cycle. If the J1 jumper is set to MAX, then the next defrost termination temperature will be
decreased to 90°F.

C. If J1is set to MAX, the system will always run at MAX when accumulated compressor OFF time is longer than 30
minutes and ambient temperature is less than 35°F.

D. When the ambient sensor temperature is higher than 40°F and J1 is set to MAX, defrost termination will be 90°F. If
J1 is 50°F, 70°F, or 90°F, defrost termination will follow the J1 setting.




Defrost termination is set at
MAX

NOTE: Testing indicated
that the highest potential
for a weather event to
prevent fan operation due
to ice build up on the fan

OFF time > 30 minutes

YES _ when blade and orifice ring is
ambient temperature<35°F when the outdoor ambient is
(See Note) below 35°F and the unit is

OFF for more than 30
minutes.

Next defrost cycle YES
should run MAX
regardless of the

heating time between
defrost

Last heating time between

defrost <= 50 minutes NO

Last two heating time
between defrost > 1 hr

Next defrost cycle

should run MAX YES NO

Next defrost cycle
Next defrost cycle should run the same
should run 90°F termination as
termination previous defrost
cycle

Figure 1. Auto Defrost Rule




Communication System

The jumper settings and link are default settings and ONLY control
system operation if configuration settings in the iComfort®

thermostat are not available.

Non-Communicating System
The unit will operate based on jumper settings and R TO DS link on
the MAIN CONTROL. All unit setting changes must be done at the
MAIN CONTROL. The Lennox ComfortSense® 7000 thermostat
may be used, as well as other non-communicating electronic-only

thermostats.

The Lennox iComfort Wi-Fi® thermostat must be
used in communicating applications.

NOTE: J3 SETTING HAS NO AFFECT ON
HEAT PUMP COOLING OPERATIONS.

J3 (HEAT PUMP ONLY)

DEFROST AUTO

JUMPER ON PINS 1 AND 2
DEFROST AUTO ENABLED

Set up of jumpers on
replacement outdoor
control.

(HEAT PUMP ONLY) J4

COMPRESSOR SHIFT DELAY
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TARGET o =
SCOR
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TARGET
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DISPLAY B> |

) I NS (@)
JUMPER ON PINS 2 AND 3
& R 4 DEFROST AUTO DISABLED (DEFAULT)
PUSH ELS

BUTTON

opeR=orF DEEN 90F \\
J1 (HEAT PUMP ONLY)
DEFROST TERMINATION TEMPERATURE
MAX
TARGET
90 90
DEGREE %
TARGET »
2828
(DEFAULT IS 90
70 WHEN JUMPER IS
DEGREE REMOVED OR MISSING)
TARGET
50
DEGREE
TARGET
(DEFAULT)

45
DEGREE
TARGET

40
DEGREE
TARGET (DEFAULT)

Second-stage lock-in fact-
ory default setting for J2 is
40°F. If jumper is removed
or missing, default is OFF

DS TO R (TWO-STAGE UNIT
ONLY)

Cut for Humiditrol® - Enhanced
Dehumification Accessory (EDA)
applications.

NOTE - LINK NOT APPLICABLE TO
SINGLE-STAGE UNITS. CUTTING LINK WILL
HAVE NO AFFECT ON OPERATION OF
SINGLE-STAGE UNITS.

FIGURE 2. Jumper and Link Settings
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Figure 3. Defrost Auto Selection and Max Defrost Sequence of

Operations



Heat pump control monitors mode of
operation through outdoor ambient / coil
temperatures and compressor run-time
to determine when a defrost cycle is

required.

Note: No system alert codes can be
active for defrost calibration to be
achieved.

v

Defrost Calibration
Coil sensor detects temperatures below 35°F (2°C) during any of the following:
e Initial power-up

e After loss of power
e  After cooling mode
A sacrificial defrost will be used to ensure there is a clear coil before
attempting calibration.

Notes:
When the HP enters defrost, = OPEN=0FF Coil sensor below N No attemptto | |
the thermostat will run = ] 35°F (2°C) ° calibrate
auxiliary heat with the HP, &M= | g [OFF
A i o — = ON
stopping the auxiliary heat =| |w I
when defrost ends. S | T
et EZ& Yes
B | f5sF|ES e i i
==| Isor| = |ooF Accumulated compressor run-time while
e T E 70F outdoor coil temperature sensor input is
23| laoF o [S0F below 35°F (2°C). If temperature rises above
;‘PEN_DFF L 35°F before the 30 to 35 minutes,
- OPEN=70F accumulated run-time will clear.
Outdoor Control
Jumper Settings
30-35 minutes Continue to

Demand Defrost
After the initial calibration, the heat
pump control disables the defrost
mode for 30-35 minutes in order to
avoid unnecessary defrosts.

compressor accumulated
un-time has occurred

time

No—»{ accumulate run-

—>

Yes

v

Beyond this timing period, both the
ambient and coil sensors are
continuously monitored. If the coil
temperature is below 35°F (2°C)
and the calibration delta is reached
or accumulated compressor run-

Defrost Mode

Initiate a defrost (turn off outdoor fan, energize reversing valve and
increase compressor to 100% capacity). Monitor coil temperature
sensor input and accumulated defrost time.

time is more than six (6) hours, a
defrost is to initiated.

-1

e Termination temperature set on outdoor control is 50°F,
70°F, 90°F: Coil temperature sensor input reached the
specified defrost termination temperature in less than 14
minutes.

e Termination temperature set on outdoor control is
MAX: Defrost less than 19 minutes with the outdoor fan
ON at low speed for 5 minutes.

Calibration attempted
(unit running in heat mode)

l

How did defrost
terminate?

e Termination temperature set on
outdoor control is 50°F, 70°F, 90°F:
Defrost for 14 minute maximum
without the coil temperature sensor
input reaching termination

temperature.

e Termination temperature set on
outdoor control is MAX: Defrost for
19 minute maximum or coil
temperature sensor reached 110°F.

Calibration

Figure 4. Demand Defrost - Defrost Calibration




iComfort Wi-Fi® Thermostat (Firmware Version 2.13.xxxx)
Setting Defrost Parameters

This procedure is for setting the thermostat's defrost parameters. This is for only fully communicating systems both indoor
and outdoor units. Applicable outdoor units are XP17, XP21 and XP25 series units.

1. During initial thermostat start-up the following screen will appear. This indicates that the thermostat is active and booting
up.

K

2. During initial thermostat start-up if the following screen appears, this will indicate that the thermostat has been incorrectly
wired or has shorted wires. Turn power off to the system and verify that all wiring is correct.

Y

K

3. Power up the system and then select the press here button to allow system discovery.

11:08 am  Aug 11, 2014



4. Progress through the setup screens until the System Devices screen appears.

System Devices

System
Heat Pump

Furnace
Thermostat
Power (120VAC) Humidifier

NOR

To adjust a setting, highlight it,
then press Edit

Heat Pump

b1

Configure the device as follows:

A. In the system devices list, use the arrows (a1) to highlight
Heat Pump. Press edit (b1).

B. In the Heat Pump list, use the arrows (a2) to highlight

Defrost Termination Temp option. Press edit (b2).
edit

Heat Pump
Equipment Name
Compressor Short Cycle Delay

Automatic Max Defrost
Max Defrost by Weather
Compressor Shift Delay On/Off

N

Defrost Termination Temp

current value:

50

5. Select the Defrost Termination Temperature setting.

Heat Pump
Equipment Name
Compressor Short Cycle Delay

Automatic Max Defrost
Max Defrost by Weather
Compressor Shift Delay On/Off

Defrost Termination Temp

current value:

50

‘ back '

NOTE: If Automatic Max Defrost is set to OFF (see next
screen), then the outdoor control will terminate defrost at the
setting selected on the Defrost Termination Temp screen.

Defrost Termination Temp
Select one
@ 50F (10C) © T70F (21C)
© 90F (320) ©  Max Defrost




6. Select the Automatic Max Defrost setting.

Heat Pump

Equipment Name

Compressor Short Cycle Delay
Defrost termination Temp

Max Defrost by Weather
Compressor Shift Delay On/Off

Automatic Max Defrost

current value:

Off
=
reset
Automatic Max Defrost
Select one
@® Off © On
=0

If Automatic Max Defrost is set to On, then defrost termination will
be base on the following rules:

A. The first defrost after the unit is powered up, or the first
defrost after a cooling call — the defrost control will ter-
minate defrost based on the selected setting in the De-

frost Termination Temperature screen (the prior screen).

B. Accumulated heating run-time between defrost cycles:
If the heating run time between defrost cycles is less that
50 minutes, the defrost termination temperature will be
increased for the next defrost cycle based on the current
termination setting. If the current termination setting is
50 F or 70 F, then the next defrost termination will be 90
F. If the current termination setting is 90 F or MAX, then
the next defrost cycle will be terminated at the MAX set-
ting.

. If the heating run time between defrost cycles is greater
than 60 minutes for 2 consecutive heating cycles, and
the termination setting is 50 F, 70 F, or 90 F, then the de-
frost control will follow the current termination setting
during the next defrost cycle. If the current termination
setting is MAX, then the next defrost termination temper-
ature will be decreased to 90 F.

. If the current termination setting is MAX, the system will
run the MAX defrost termination routine, when the com-
pressor OFF time has been longer than 30 minutes, and
the ambient temperature is less than 35 F.

E. When the ambient temperature is greater than 40 F, and
the current termination setting is MAX, then defrost ter-
mination will be at 90 F. When the ambient temperature
is greater than 40 F, and the current termination setting
is 50 F, 70 F, or 90 F, then the defrost termination will fol-
low the current termination setting.

7. Select the Max Defrost by Weather setting.

Heat Pump

Equipment Name

Compressor Short Cycle Delay
Defrost termination Temp
Automatic Max Defrost

Max Defrost by Weather

Compressor Shift Delay On/Off

Max Defrost by Weather

current value:

Off

Max Defrost by Weather
Select one
@® Off © On
C save ) [cancel

If Max Defrost by Weather is set to On, then the outdoor control
will operate as follows regardless of time of day or current defrost
termination temperature setting (on a fully communicating
system that has been registered by the homeowner and therefore
is able to receive the Accu-Weather feed):

If the Accu-Weather Conditions are:
e Sleet

* Freezing Rain
* Heavy Rain with OD Temperature reported as <35 F

I+ Light Rain with OD Temperature reported as <35 F

* Rain Showers with OD Temperature reported as <35 F
* Rain with OD Temperature reported as <35 F
Then the iComfort Wi-Fi® thermostat will inform the outdoor

control to operate in MAX Defrost Mode for the duration of the
weather event.




