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WARNING: Before performing service or maintenance
operations on the system, turn off main power switches
to the unit. Electrical shock could cause serious personal
injury.

WARNING: All products are designed, tested, and
manufactured to comply with the latest publicly released
and available edition of UL 60335-2-40 for electrical
safety certification. All field electrical connections must
follow the National Electrical Code (NEC) guide standards
and / or any local codes that may be applicable for the
installation.

WARNING: Only factory authorized personnel are
approved for startup, check test and commissioning of
this unit.

INSTALLER: Please take the time to read and understand
these instructions prior to any installation. Installer must
give a copy of this manual to the owner.

For the User

This appliance is not intended for use by persons (including
children) with reduced physical, sensory, or mental capabilities
or lack of experience and knowledge, unless they have

been given supervision or instruction concerning use of the
appliance by a person responsible for their safety.

Children should be supervised to ensure that they do not play
with the appliance.

Keep this manual in a safe place in order to provide your
serviceman with necessary information.

NOTICE

NOTICE: To avoid equipment damage, do not leave the system
filled in a building without heat during cold weather, unless
adequate freeze protection levels of antifreeze are used. Heat
exchangers do not fully drain and will freeze unless protected,
causing permanent damage.

A2l CERTIFIED..

www.ahridirectory.org
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Definition of Warnings and Symbols

Indicates a situation that results in death or
serious injury.

Indicates a situation that could result in
death or serious injury.

Indicates a situation that could result in
minor or moderate injury.

/\CAUTION

Indicates a situation that could result in
equipment or property damage.

NOTICE
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VARIABLE SPEED PACKAGED HEAT PUMP OPERATION AND MAINTENANCE MANUAL

General Installation Information

NOTICE: Do not store or install units in corrosive environments
or in locations subject to temperature or humidity extremes.
Corrosive conditions and high temperature or humidity can
significantly reduce performance, reliability, and service life.

NOTICE: A minimum of 24 in. clearance should be allowed
for access to front access panel.

NOTICE: To avoid equipment damage, DO NOT use

these units as a source of heating or cooling during the
construction process. The mechanical components and
filters can quickly become clogged with construction dirt
and debris, which may cause system damage and void
product warranty.

For the Installer

If you are NOT sure how to install or operate the unit, contact your
dealer.

Installing and servicing air conditioning and heating equipment
can be hazardous due to system pressure and electrical compo-
nents. Only trained and qualified service personnel should install,
repair or service heating and air conditioning equipment. When
working on heating and air conditioning equipment, observe pre-
cautions in the literature, tags and labels attached to the unit and
other safety precautions that may apply.

This manual contains specific information about the required qual-
ification of the working personnel for maintenance, service and
repair operations. Every working procedure that affects safety
means shall only be carried out by competent persons.

Examples for such working procedures are:
. breaking into the refrigerating circuit;
. opening of sealed components or ventilated enclosures.

Follow all safety codes. Wear safety glasses and work gloves. Use
qguenching cloth for brazing operations. Have fire extinguisher
available for all brazing operations. Follow all procedures to re-
main in compliance with national gas regulations.

Prior to beginning work on systems containing FLAMMABLE
REFRIGERANTS, safety checks are necessary to ensure that the
risk of ignition is minimized. Work shall be undertaken under a
controlled procedure so as to minimise the risk of a flammable
gas or vapor being present while the work is being performed. All
maintenance staff and others working in the local area shall be
instructed on the nature of work being carried out. Work in con-
fined spaces shall be avoided.

The area shall be checked with an appropriate refrigerant detec-
tor prior to and during work, to ensure the technician is aware
of potentially toxic or flammable atmospheres. Ensure that the
leak detection equipment being used is suitable for use with all
applicable refrigerants, i.e. non-sparking, adequately sealed or
intrinsically safe.

If any hot work is to be conducted on the refrigerating equipment
or any associated parts, appropriate fire extinguishing equipment
shall be available to hand. Have a dry powder or CO2 fire extin-
guisher adjacent to the charging area.

No person carrying out work in relation to a REFRIGERATING
SYSTEM which involves exposing any pipe work shall use any
sources of ignition in such a manner that it may lead to the risk of
fire or explosion. All possible ignition sources, including ciga-
rette smoking, should be kept sufficiently far away from the site
of installation, repairing, removing and disposal, during which
refrigerant can possibly be released to the surrounding space.
Prior to work taking place, the area around the equipment is to
be surveyed to make sure that there are no flammable hazards or
ignition risks. “No Smoking” signs shall be displayed.

Where electrical components are being changed, they shall be

fit for the purpose and to the correct specification. At all times
the manufacturer’s maintenance and service guidelines shall be
followed. If in doubt, consult the manufacturer’s technical depart-
ment for assistance.

The following checks shall be applied to installations using FLAM-
MABLE REFRIGERANTS:
. the actual REFRIGERANT CHARGE is in accordance with

the room size within which the refrigerant containing parts
are installed;

. the ventilation machinery and outlets are operating ad-
equately and are not obstructed;

. if an indirect refrigerating circuit is being used, the second-
ary circuit shall be checked for the presence of refrigerant;

. marking to the equipment continues to be visible and leg-
ible. Markings and signs that are illegible shall be corrected;

. refrigerating pipe or components are installed in a position
where they are unlikely to be exposed to any substance
which may corrode refrigerant containing components,
unless the components are constructed of materials which
are inherently resistant to being corroded or are suitably
protected against being so corroded.

Instructions for Equipment Using R-454B
Refrigerant

. Do NOT pierce or burn

. Do NOT use means to accelerate the defrosting process or to
clean the equipment, other than those recommended by the
manufacturer

. Be aware that refrigerants may not contain an odor

. The Appliance should be stored so as to prevent mechanical
damage and in a room without continuously operating
ignition sources (example: open flames, an operating gas
appliance or an operating electric heater)




VARIABLE SPEED PACKAGED HEAT PUMP OPERATION AND MAINTENANCE MANUAL

General Installation Information

Ventilated Area: ensure that the area is in the open or that it

is adequately ventilated before breaking into the system of
conducting any hot work. A degree of ventilation should continue
during the period that the work is carried out. The ventilation
should safely disperse any released refrigerant and preferably
expel it. Keep ventilation area clear of obstructions!

Do NOT use potential sources of ignition in searching for or de-
tection of refrigerant leaks. A halide torch (or any other detector
using a naked flame) shall not be used.

The following leak detection methods are deemed acceptable
for all refrigerant systems. Electronic leak detectors may be

used to detect refrigerant leaks but, in the case of FLAMMABLE
REFRIGERANTS, the sensitivity may not be adequate, or may
need re-calibration. (Detection equipment shall be calibrated in a
refrigerant-free area.) Ensure that the detector is not a potential
source of ignition and is suitable for the refrigerant used. Leak
detection equipment shall be set at a percentage of the LFL. of
the refrigerant and shall be calibrated to the refrigerant employed,
and the appropriate percentage of gas (25 % maximum) is con-
firmed. Leak detection fluids are also suitable for use with most
refrigerants but the use of detergents containing chlorine shall
be avoided as the chlorine may react with the refrigerant and
corrode the copper pipe-work. NOTE Examples of leak detection
fluids are bubble method, fluorescent method agents If a leak is
suspected, all naked flames shall be removed/extinguished. If a
leakage of refrigerant is found which requires brazing, all of the
refrigerant shall be recovered from the system, or isolated (by
means of shut off valves) in a part of the system remote from the
leak. Removal of refrigerant shall follow the procedure outlined in
this manual.

Installation Site

This equipment has been evaluated to be installed up to a maxi-

mum altitude of 3000m (984 3ft) and should not be installed at

an altitude greater than 3000m. For installation only in locations
not accessible to the general public.

For appliances using A2L refrigerants connected via an air duct
system to one or more rooms, only auxiliary devices approved

by the appliance manufacturer or declared suitable with the
refrigerant shall be installed in connecting ductwork. The
manufacturer shall list in the instructions all approved auxiliary
devices by manufacturer and model number for use with the
specific appliance, if those devices have a potential to become an
ignition source.

Installation Space Requirements

NOTE: Equipment with refrigerant charge less than 64 oz does
not require have a minimum floor area requirement and does not
require a refrigerant leak detection sensor.

The sensor might be added as a feature.

Equipment containing R-454B refrigerant shall be installed,
operated, and stored in a room with floor area larger than the
area defined in the “Minimum Floor Area” chart based on the
total refrigerant charge in the system. This requirement applies
to indoor equipment with or without a factory refrigerant leakage
sensor.

/\ CAUTION

It is not recommended to use a potable water source for this
equipment water supply.

This equipment comes with a factory installed Refrigerant Detection
Device which is capable of determining it’s specified end-of-life and
replacement instructions. Refrigerant sensors for refrigerant detection
systems shall only be replaced with sensors specified by the appliance
manufacture.

Take sufficient precautions in case of refrigerant leakage. If refrigerant
gas leaks, ventilate the area immediately.

POSSIBLE RISKS: Excessive refrigerant concentrations in a closed
room can lead to oxygen deficiency

ALWAYS recover the refrigerant. Do NOT release them directly into the
environment. Follow handling instructions carefully in compliance with
national regulations.

Check that cabling will not be subject to wear, corrosion, excessive
pressure, vibration, sharp edges or any other adverse environmental
effects. The check shall also take into account the effects of aging or
continual vibration from sources such as compressors or fans.




Nomenclature

1 2 3 4 57 8 9 10 11 12 13 14 15 16 17 18 19 20
|w|]z|a|v]ose| B |v[a]|:[o|l2]c|[x|L]2z2[D[a1]oa]
Brand4| |_ IntelliStart
W — WFI 0 - None
Model Mitigation
7 — 7 Series 1 — Sensor Mitigation
Type Controls

A — Water to Air

Cabinet Configuration
V — Vertical
H — Horizontal

Unit Capacity
**024,036,048,
060

Refrigerant
B — R454B

Compressor Type
V — Variable Capacity

Voltage
1 -208-230/60/1

Vintage
* — Factory Use Only

Refrigeration Option
0 — None
1 — Hot Water Generation only with Factory Installed Pump
3 — Modulating Hot Gas Reheat Only (OptiDry)

*UPC is not compatible with Symphony or
IntelliZone2.
**024 model not available with OptiDry

D — Aurora Premium Control
(Performance and Refrigeration
Monitoring) with EEV

H — Aurora Premium Control
(Performance and Refrigeration
Monitoring) with EEV and UPC*

Filter
2 — 2" Filter Rack w/ 2" MERV 11
Fliter

Return Air Configuration
L — Left
R —Right

Discharge Air Configuration
T —Top (Vertical)
S — Side (Horizontal)
E — End (Horizontal)

Water Coil

C — Copper
N — CuproNickel

Blower

2 — Variable Speed ECM

Rev.: 5/16/24



AHRI Data

The performance standard AHRI/ASHRAE/ISO 13256-1 became effective January 1, 2000 and replaces ARI Standards 320,
325, and 330. This new standard has three major categories: Water Loop (comparable to ARI 320), Ground Water (ARI
325), and Ground Loop (ARI 330). Although these standards are similar there are some differences:
Unit of Measure: The Cooling COP
The cooling efficiency is measured in EER (US version measured in Btu/h per Watt. The Metric version is measured in a
cooling COP (Watt per Watt) similar to the traditional COP measurement.
Water Conditions Differences
Entering water temperatures have changed to reflect the centigrade temperature scale. For instance the water loop heating
test is performed with 68°F (20°C) water rounded down from the old 70°F (21.1°C).
Air Conditions Differences
Entering air temperatures have also changed (rounded down) to reflect the centigrade temperature scale. For instance the
cooling tests are performed with 80.6°F (27°C) dry bulb and 66.2°F (19°C) wet bulb entering air instead of the traditional
80°F (26.7°C) DB and 67°F (19.4°C) WB entering air temperatures. 80.6/66.2 data may be converted to 80/67 using the
entering air correction table. This represents a significantly lower relative humidity than the old 80/67 of 50% and will result
in lower latent capacities.
Pump Power Correction Calculation
Within each model, only one water flow rate is specified for all three groups and pumping Watts are calculated using the
following formula. This additional power is added onto the existing power consumption.
* Pump power correction = (gpm x 0.0631) x (Press Drop x 2990) / 300
Where ‘gpm’ is waterflow in gpm and ‘Press Drop’ is the pressure drop through the unit heat exchanger at rated water
flow in feet of head.
Blower Power Correction Calculation
Blower power is corrected to zero external static pressure using the following equation. The nominal airflow is rated at a
specific external static pressure. This effectively reduces the power consumption of the unit and increases cooling capacity
but decreases heating capacity. These Watts are significant enough in most cases to increase EER and COPs fairly
dramatically over ARI 320, 325, and 330 ratings.
» Blower Power Correction = (cfm x 0.472) x (esp x 249) / 300
Where ‘cfm’ is airflow in cfm and ‘esp’ is the external static pressure at rated airflow in inches of water gauge.
ISO Capacity and Efficiency Calculations
The following equations illustrate cooling calculations:
* |SO Cooling Capacity = Cooling Capacity (Btu/h) + (Blower Power Correction (Watts) x 3.412)
* |SO EER Efficiency (W/W) = ISO Cooling Capacity (Btu/h) x 3.412 / [Power Input (Watts) - Blower Power Correction
(Watts) + Pump Power Correction (Watt)]
The following equations illustrate heating calculations:
« |SO Heating Capacity = Heating Capacity (Btu/h) - (Blower Power Correction (Watts) x 3.412)
* |SO COP Efficiency (W/W) = ISO Heating Capacity (Btu/h) x 3.412 / [Power Input (Watts) - Blower Power Correction
(Watts) + Pump Power Correction (Watt)]

Comparison of Test Conditions
ISO/AHRI ISO/AHRI ISO/AHRI
ARI 320 13256-1 ARI 325 13256-1 ARI330 [ ooce 1 GLHP
WLHP GWHP
Cooling
Entering Air - DB/WB °F 80/67 80.6/66.2 80/67 80.6/66.2 80/67 80.6/66.2
Entering Water - °F 85 86 50/70 59 77 77
Fluid Flow Rate * o *x o o o
Heating
Entering Air - DB/WB °F 70 68 70 68 70 68
Entering Water - °F 70 68 50/70 50 32 32
Fluid Flow Rate * ok o x *x o

NOTES: * Flow rate is set by 10°F rise in standard cooling test
** Flow rate is specified by the manufacturer
Part load entering water conditions not shown
WLHP = Water Loop Heat Pump; GWHP = Ground Water Heat Pump; GLHP = Ground Loop Heat Pump
Conversions:
Airflow (Ips) = cfm x 0.472; WaterFlow (lps) = gpm x 0.0631,
ESP (Pascals) = ESP (in wg) x 249; Press Drop (Pascals) = Press Drop (ft hd) x 2990



AHRI Data

Variable Speed Residential AHRI Data
ECM Motor
AHRI/ASHRAE/ISO 13256-1
English (IP) Units

Water Loop Heat Pump Ground Water Heat Pump Ground Loop Heat Pump
Flow Rate : :
c it Clg/Htg Cooling Heating Cooling Heating Fullcl?:a"c??ﬂF FuIIHIf:at:'lng?F
apacity o ° o °
Model Modulation EWT 86°F EWT 68°F EWT 59°F EWT 50°F Part Load 68°F Part Load 41°F
cfm Capacity BtﬁE?W Capacity| COP |Capacity BtEIIE;W Capacity| COP |Capacity BtEIIE;W Capacity| COP
Btuh Btuh Btuh Btuh Btuh Btuh
Full 22,200 16.9 39,200 6.0 26,300 37.8 32,100 5.0 24,100 23.6 24,800 41
024 850/1150
Part 9,300 215 13,500 8.4 11,900 574 10,100 6.0 13,400 41.0 12,400 51
Full 33,500 15.3 51,800 54 38,200 28.7 41,900 4.7 35,800 18.1 32,900 3.8
036 1300/1500
Part 11,900 20.4 17,000 79 11,400 51.6 14,000 5.9 13,400 41.0 12,400 51
Full 41,500 16.0 66,000 4.8 49,000 27.4 54,500 4.2 45,000 18.9 42,000 3.6
048 1500/1800
Part 20,000| 24.0 23,200 7.8 19,000 56.0 19,000 6.1 15,600 47.0 16,900 51
Full 50,000 15.3 79,800 4.7 60,700 23.4 66,000 4.3 56,000 171 51,700 3.5
060 1800/2200
Part 20,400 23.7 28,300 8.0 27,000 54.2 22,100 5.9 22,700 42.0 19,400 5.2
Cooling capacities based upon 80.6°F DB, 66.2°F WB entering air temperature 6/13/24

Heating capacities based upon 68°F DB, 59°F WB entering air temperature

All ratings based upon 208V operation

Energy Star Compliance Table

Tier 3
Model

Ground Water| Ground Loop

024 E E

036 E E

048 E E

060 E E
5/14/24

Energy Star Rating Criteria

In order for water-source heat pumps to be Energy Star rated they must
meet or exceed the minimum efficiency requirements listed below. Tier
3 represents the current minimum efficiency water source heat pumps
must have in order to be Energy Start rated.

Tier 3: 1/1/2012 - No Effective End Date Published

Water-to-Air EER coP
Ground Loop 171 3.6
Ground Water 211 4.1

Water-to-Water
Ground Loop 16.1 31
Ground Water 20.1 3.5

AL

ENERGY STAR

AL CERTIFIED..

www.ahridirectory.org

i

Water Source HP
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Physical Data

Model 024 036 048 060
Compressor (1 each) Variable Speed Scroll
Factory Charge R454B, oz [kg] Vertical 64 [1.81] 64 [1.81] 95 [2.69] 110 [3.12]
Factory Charge R454B, oz [kg] Horizontal 60 [1.70] 60 [1.70] 91[2.58] N8 [3.35]
Factory Charge R454B, oz [kg] Vertical MHGR Only n/a 66 [1.87] 97 [2.75] 12 [3.18]
Factory Charge R454B, oz [kg] Horizontal MHGR Only n/a 62 [1.76] 93 [2.64] 120 [3.40]
ECM Blower Motor & Blower
Blower Motor Type/Speeds ECM Variable Speed
Blower Motor- hp [W] ECM 1/2 [373] /2 [373] 1[746] 1[746]
High Static Blower Motor - hp [W] ECM 1[746] 1[746] n/a n/a
) . . 11 x10 11 x10 11 x 10 11 x 10
Blower Wheel Size (Dia x W), in. tmm] ECM [279 x 254] [279 x 254] [279 x 254] [279 x 254]
. . . . . 1 x 10 1M x10
High Static Blower Wheel Size - [Dia. x W1, in. [mm] ECM [279 x 254] [279 x 254] n/a n/a
Coax and Water Piping
Water Connections Size - Swivel - in [mm] 1" [25.4] 1" [25.4] 1" [25.4] 1" [25.4]
HWG Connection Size - Stub - in [mm] 1/2" [12.7] 1/2" [12.7] 1/2" [12.7] 1/2" [12.7]
Coax & Piping Water Volume - gal [I] 1.3 [4.9] 1.3 [4.9] 2.3 [8.7] 2.3 [8.7]
Vertical
) I ) . 32x25 32x25 32x25 36 x 25
Air Coil Dimensions (H x W), in. [mm] [813 x 635] [813 x 635] [813 x 635] [914 x 635]
Air Coil Total Face Area, ft2 [m2] 5.6 [0.570] 5.6 [0.570] 5.6 [0.570] 6.3 [0.641]
Air Coil Tube Size, in [mm] 3/8 [9.5] 3/8 [9.5] 3/8 [9.5] 3/8 [9.5]
Air Coil Number of rows 3 3 3 4
A . . 23 x 30 23 x 30 23 x 30 23 x 34
Reheat Coil Dimensions (H x W), in. [mm] (MHGR Only) (584 x 762] [584 x 762] [584 x 762] (584 x 864]
. " ) 32 x 30 32 x 30 32 x 30 36 x 30
Filter Standard - 2" [51mm] Pleated MERV11 Throwaway, in [mm] [813 x 762] [813 x 762] [813 x 762] [914 x 762]
Weight - Operating, Ib [kg] 331 [150] 331 [150] 354 [161] 372 [169]
Weight - Packaged, Ib [kg] 351 [159] 351 [159] 374 [170] 392 [178]
Weight - Operating, Ib [kg] (MHGR Only) n/a 382 [173] 418 [190] 444 [201]
Weight - Packaged, Ib [kg] (MHGR Only) n/a 402 [182] 438 [199] 464 [210]
Horizontal
. A . . 20 x 40 20 x 40 20 x 40 20 x 45
Air Coil Dimensions (H x W), in. [mm] [508 x 1016] [508 x 1016] | [508x1016] | [508 x 1143]
Air Coil Total Face Area, ft2 [m2] 5.6 [0.570] 5.6 [0.570] 5.6 [0.570] 6.3 [0.641]
Air Coil Tube Size, in [mm] 3/8 [9.5] 3/8 [9.5] 3/8 [9.5] 3/8 [9.5]
Air Coil Number of rows 3 3 3 4
A . . 18 x 33 18 x 33 18 x 33 18 x 38
Reheat Coil Dimensions (H x W), in. [mm] (MHGR Only) [457 x 838] [457 x 838] [457 x 838] [457 x 965]
1-20x 20 1-20x 20 1-20x 20 1-20 x 25
) Y ) [508 x 508] [508 x 508] [508 x 508] [508 x 635]
Filter Standard - 2" [51mm] Pleated MERV11 Throwaway, in [mm] 1-20 x 22 1-20x 22 1-20 x 22 1-20 x 22
[508 x 559] [508 x 559] [508 x 559] [508 x 559]
Weight - Operating, Ib [kg] 365 [166] 365 [166] 388 [176] 402 [182]
Weight - Packaged, Ib [kg] 395 [179] 395 [179] 418 [190] 432 [196]
Weight - Operating, Ib [kg] (MHGR Only) n/a 387 [176] 452 [205] 494 [224]
Weight - Packaged, Ib [kg] (MHGR Only) n/a 407 [185] 482 [219] 514 [233]
5/10/24



Dimensional Data - Vertical
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" . . . Return Connection
Overall Cabinet Water Connections Electrical Connections D|scharge Connection . using std deluxe filter rack
1 3 K duct flange installed (+ 0.10 in.) (+ 010)
Vertical 12" 12" 3/4" -
TopFlow | A B c D E F G H L| M N o Pl a R s T
Model ‘;_Vo:p HWG cond | cond | cond |
ater
Width | Depth | Height | Loop | Loop | HWG | HWG | Cond-| gpy [(O-D)| Low | Ext | Power Supply| Supply Return  Return
In out In out | ensate Votage| Pump | Supply Width | Depth Depth | Height
024-|in| 256 | 316 | 544 | 23 | 73 | 159 | 189 | 106 1 o | 143 9.8 1223 |69 11| 180 | 180 | 38| 17| 281 | 300 | 17
036 |cm| 650 | 803 | 1382 | 58 | 185 | 40.4 | 480 | 269 [Swivel| Stub | 253 | 249 | 312 |175| 28| 457 | 457 |97 | 43| 714 | 762 | 43
in.| 256 | 316 | 544 | 23 | 73 | 159 | 189 | 106 " v | 143 9.8 123 | 69| 11| 180 | 180 |38 17| 281 | 300 | 17
048 '
cm.| 650 | 803 | 1382 | 58 | 185 | 40.4 | 480 | 26.9 |SWivel| Stub | 252 [ 549 | 312 |175| 28| 457 | 457 |97 | 43| 714 | 762 | 43
in.] 256 | 316 | 584 | 23 | 73 | 159 [ 189 | 106 1 o | 143 9.8 1223 |69 11| 180 | 180 | 38| 17| 281 | 340 | 17
060 '
em.| 650 | 803 | 1483 | 58 | 185 | 40.4 | 480 | 260 |Swivel[ Stub | 352 | 249 | 312 |175]| 28 | 457 | 457 |97 | 43| 714 | 864 | 43
Condensate is 3/4" PVC female glue socket and is switchable from side to front 05/10/24

Unit shipped with deluxe 2" (field adjustable to 1") duct collar/filter rack extending from unit 3.25" and is suitable for duct connection.
Discharge flange is field installed and extends 1" [25.4mm] from cabinet

Decorative molding and/or water connections extend 1.2" [30.5mm] beyond front of cabinet.

Louvered vents in the compressor section right side access panel extend 1/2" [12.7 mm] from side of cabinet. Allow clearance for venting.

10



Dimensional Data - Horizontal
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Electrical
Connections Disch C ti Return Connection
. . Ischarge Connection
) Overall Cabinet Water Connections I 3] K | duct flange installed (+ 010 in.) | using std deluxe filter rack (+ 010)
Horizontal 1/2 1/2 3/4
Models cond | cond | cond
F G H Loop | HWG M N Q R
A B [of D E Low Ext | Power
- h HWG|HWG| Cond-| Water | Sweat L Supply| Supply o P Return | Return S
Width|Depth|Height| In | Out In | Out |ensate| FPT | (O.D.) Votage| Pump (Supply Height| Depth Depth | Height
in.| 256|770 | 213 | 23| 73 | 159|189 | 08 1 v | 143 | 98 | 123 | ggp | 136 13.2 see | 28 | 404 18.9 13
024-036 Swivel | Stub CHART CHART
cm.| 65.0 | 1956 | 541 | 5.8 | 185 [40.4|480| 20 |Swivel| Stu 36.3 | 249 | 312 345 | 335 71 102.6 48.0 33
048 in.| 256|770 | 213 | 23| 7.3 | 159|189 | 08 " vor | 143 | 98 | 123 | o | 136 13.2 see | 28 | 404 18.9 13
cm.| 650 |195.6 | 541 | 58 | 185 |40.4 |480]| 20 |SWivel| Stub | 352 | 549 | 312 |CHART| 345 | 335 |CHART) 77 | 1026 | 480 33
060 in.| 256 | 820 | 213 | 23 | 73 |159|189| 08 1 v | 143 | 98 | 123 | gge | 136 13.2 see | 28 | 454 18.9 13
cm.| 65.0 |208.3| 541 | 5.8 [185|40.4|4a80]| 20 |SWivel[ Stub | 253 [ 549 | 312 |CHART| 345 | 335 |CHARTL 77 | 153 | 480 33

Condensate is 3/4" PVC female glue socket and is switchable from side to front
5/10/24
Unit shipped with deluxe 2" (field adjustable to 1) duct collar/filter rack extending from unit 3.25" and is suitable for duct connection.
Discharge flange is field installed and extends 1" [25.4mm] from cabinet
Decorative molding and/or water connections extend 1.2" [30.5mm] beyond front of cabinet.
Louvered vents in the compressor section right side access panel extend 1/2" [12.7 mm] from side of cabinet. Allow clearance for venting.

Units Not Shown Above L o
in 2.8 4.6

Right Return End Discharge
cm 71 1.8
in 4.9 6.9

Right Return Side Discharge
cm 12.4 17.5
in 4.9 7.6

Left Return End Discharge
cm 12.4 19.4
A ) in 2.8 6.9

Left Return Side Discharge
cm 7.1 17.5




Electrical Data

Moder | Reted | veltage |comp mrc| SONP |orve RLA | Drve | pump [EXtLoop| Blower otal uniy Minimum "ol c®
FLA Breaker
024-036 | 208-230/60/1 187/253 22.0 17.0 22.0 30.0 0.4 5.4 4.0 31.8 37.3 40
*036 208-230/60/1 187/253 22.0 17.0 22.0 30.0 0.4 5.4 7.0 34.8 40.3 45
048 208-230/60/1 187/253 28.0 22.0 28.0 35.0 0.4 5.4 7.0 40.8 47.8 50
060 208-230/60/1 187/253 33.0 27.0 33.0 40.0 0.4 54 7.0 45.8 54.] 60
*With optional 1 HP ECM motor 5/13/24

Rated Voltage of 208/230/60/1
HACR circuit breaker in USA only
All fuses Class RK-5
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Auxiliary Heat Ratings

KW BTU/HR Variable Speed Compatibility
Model Stages Min CFM
208V 230V 208V 230V 024-036 048 060
EAL(H)10 7.2 9.6 2 24,600 32,700 1100 . . .
EAL(H)15 10.8 14.4 3 36,900 49,100 1250 . . .
EAL(H)20 4.4 19.2 4 49,200 65,500 1500 . .
Air flow level for auxiliary heat (Aux) must be above the minimum cfm in this table 5/10/24

Order the "H" part number when installed on horizontal and vertical rear discharge units

Auxiliary Heat Electrical Data

Supply Heater Amps Min Circuit Amp Max Fuse (USA) Max Fuse (CAN) Max CKT BRK
Model Circuit 208V 240V 208V 240V 208V 240V 208V 240V 208V 240V
EAL(H)10* Single 34.7 40 53.3 60 60 60 60 60 60 60
Single 52.0 60 75 85 80 90 80 90 70 100
EAL(H)15* L1/L2 34.7 40 53.3 60 60 60 60 60 60 60
L3/L4 17.3 20 21.7 25 25 25 25 25 20 30
Single 69.3 80 96.7 10 100 110 100 110 100 100
EAL(H)20* L1/L2 34.7 40 53.3 60 60 60 60 60 60 60
L3/L4 34.7 40 43.3 50 45 50 45 50 40 50
All heaters rated single phase 60 cycle and include unit fan load 11/30/17

All fuses type “D” time delay (or HACR circuit breaker in USA)



Blower Performance Data

Variable Speed Air Flow

Model Max ESP | Speed 1 | Speed 2 | Speed 3 | Speed 4 | Speed 5 | Speed 6 | Speed 7 | Speed 8 | Speed 9 |Speed 10| Speed 11 |Speed 12
- 380 525 1100 1220
024 0.50 285 G L 675 815 980 a Aux
036 0.50 285 380 525 675 815 980 100 1220 1330 [eal 1540 1575
G L H Aux
036 w/1hp* 0.75 480 Sgs 6?5 761 870 1000 1100 1200 1300 14|_1|O 1:5)? 1630
048 0.75 475 620 730 850 1020 1140 1270 1400 1520 155 U729 1925
G L H Aux
060 0.75 400 600 830 1050 1230 1400 1560 1700 1870 0Ly A 2265
G L H Aux
VS Compressor 1-2 3-4 5-6 7-8 9-10 1-12
Speed
5/10/24

** VS Compressor speed is given for the factory default cfm settings. When the cfm default settings are changed it will change the relationship to the
compressor speed that is shown in the table. In cooling mode compressor speeds 10-12 are only available when SuperBoost mode is selected at the

thermostat.

* optional THP ECM

Factory settings are at recommended G, L, H and Aux positions
"G" may be located anywhere within the airflow table

"L" setting should be located within the boldface CFM range

"H" setting MUST be located within the shaded CFM range
"Aux" setting MUST be equal to or greater than "H" setting

"Aux" setting MUST be equal to or greater than the minimum allowable CFM for the auxiliary heater kit (see auxiliary heat ratings table)

CFM is controlled within 5% up to the maximum ESP
Max ESP includes allowance for wet coil and standard filter
***Operation for 024 model above Speed 8 is NOT recommended

Setting Blower Speed - Variable Speed ECM

The ABC board’s Yellow Config LED will flash the current ECM
blower speed selections for G, low, and high continuously with
a short pause in between. The speeds can also be confirmed
with the AID Tool under the Setup/ECM Setup screen. The
Aux will not be flashed but can be viewed in the AID Tool.

The ECM blower motor speeds can be field adjusted with or
without using an AID Tool.

Variable speed ECM Setup without an AID Tool

The blower speeds for G only, Low (Y1), and High (Y2/Aux)
can be adjusted directly at the Aurora ABC board which
utilizes the push button (SW1) on the ABC board. This
procedure is outlined in the ECM Configuration Mode portion
of the Aurora ‘Base’ Control System section. The Aux cannot
be set manually without an AID Tool.

Variable speed ECM Setup with an AID Tool

A much easier method utilizes the AID Tool to change the
airflow using the procedure below. First navigate to the Setup
screen and then select ECM Setup. This screen displays the

ECM Speed Info currer_1t_ECM settings. It allows the
technician to enter the setup screens
to change the ECM settings. Change

Blower Only Speed 3 the highlighted item using the <«

h?g::\'gg::g: g and » buttons and then press the

A e 10 button to select the item.
Selecting YES will enter ECM speed
setup, while selecting NO will return
to the previous screen.

Want To Change?

Yes No
Option <4» Enter @

ECM Speed Setup - These screens allow the technician to select
the G, low, high, and auxiliary heat blower speed for the ECM
blower motor. Change the highlighted item using the A and ¥
buttons. Press the @ button to select the speed.

ECM Speed Info ECM Speed Info ECM Speed Info ECM Speed Info
1 1 1 1
> 244G 2G 2G 2G
3 >3 <lo 3 Lo 3 Lo
4 4 4 4
5 5 5 5
6 6 > 6 <Hi 6 Hi
7 7 7 7
8 8 8 8
9 9 9 9
10 10 10 »10 < Aux
1 " 1" 11
12 12 12 12
Option <4» Enter Option <> Enterm Option <4» Enter @ Option <4» Enterm

After the auxiliary heat speed setting is selected the AID Tool
will automatically transfer back to the ECM Setup screen.

Cooling Airflow Setup - These screens allow the technician to
select -15%, -10%, -5%, None or +5% change from the heating
airflow. Change the adjustment percentage using the A and ¥
buttons. Press the m button to save the change.

Cooling Airflow Setup Cooling Airflow Setup

--- ECM Only ---
The airflow will be
adjusted by the chosen
amount in cooling mode.

Adjustment:
-15%

Want To Change?

Yes
Option <»

No
Enter @

--- ECM Only ---
The airflow will be
adjusted by the chosen

amount in cooling mode.

Adjustment:
-15%

Change v Ao  Enter®




VARIABLE SPEED PACKAGED HEAT PUMP OPERATION AND MAINTENANCE MANUAL

Antifreeze Corrections

Catalog performance can be corrected for antifreeze use. Please use the following table and note the example given.

Antifreeze Type Antifreeze % by wt Heating Cooling Pressure Drop
EWT - °F [°C] 30 [-1.1] 90 [32.2] 30 [-1.1]
Water [0) 1.000 1.000 1.000
10 0.973 0.991 1.075
20 0.943 0.979 1163
Ethylene Glycol 30 0.917 0.965 1.225
40 0.890 0.955 1.324
50 0.865 0.943 1.419
10 0.958 0.981 1130
20 0.913 0.969 1.270
Propylene Glycol 30 0.854 0.950 1.433
40 0.813 0.937 1.614
50 0.770 0.922 1.816
10 0.927 0.991 1.242
20 0.887 0.972 1.343
Ethanol 30 0.856 0.947 1.383
40 0.815 0.930 1.523
50 0.779 0.911 1.639
10 0.957 0.986 1127
20 0.924 0.970 1197
Methanol 30 0.895 0.951 1.235
40 0.863 0.936 1.323
50 0.833 0.920 1.399

WARNING: Gray area represents antifreeze concentrations greater than 35% by weight and should be
A avoided due to the extreme performance penalty they represent.

Antifreeze Correction Example

Antifreeze solution is Propylene Glycol 20% by weight. Determine the corrected heating and cooling performance at 30°F and
90°F respectively as well as pressure drop at 30°F for a 036 operating at 100% capacity.

The corrected cooling capacity at 90°F would be: 35,200 Btu/h x 0.969 = 34,109 Btu/h

The corrected heating capacity at 30°F would be: 37,400 Btu/h x 0.913 = 34,146 Btu/h

The corrected pressure drop at 30°F and 11.5 gpm would be: 7.9 feet of head x 1.270 = 10.03 feet of head
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VARIABLE SPEED PACKAGED HEAT PUMP OPERATION AND MAINTENANCE MANUAL

Correction Factor Tables

Air Flow Corrections (Compressor Speeds 1-3)

Airflow Cooling Heating
CFMOngIrgTon % of Nominal Total Cap Sens Cap Power Heat of Rej Htg Cap Power Heat of Ext
240 60 0.940 0.740 0.967 0.951 0.943 1106 0.902
275 69 0.950 0.783 0.973 0.959 0.953 1.088 0.918
300 75 0.960 0.827 0.978 0.967 0.962 1.070 0.935
325 81 0.970 0.870 0.984 0.975 0.972 1.053 0.951
350 88 0.980 0.913 0.989 0.984 0.981 1.035 0.967
375 94 0.990 0.957 0.995 0.992 0.991 1.018 0.984
400 100 1.000 1.000 1.000 1.000 1.000 1.000 1.000
425 106 1.030 1.022 1.024 1.026 1.009 0.982 1.016
450 13 1.060 1.045 1.048 1.051 1.019 0.965 1.033
475 119 1.091 1.067 1.071 1.077 1.028 0.947 1.049
500 125 1121 1.089 1.095 1103 1.038 0.930 1.065
520 130 1.151 1111 1110 1129 1.047 0.912 1.082
6/29/12
Air Flow Corrections (Compressor Speeds 4-12)
Airflow Cooling Heating
CFMOngIrgTon % of Nominal Total Cap Sens Cap Power Heat of Rej Htg Cap Power Heat of Ext
240 60 0.928 0.747 0.936 0.929 0.961 1.097 0.938
275 69 0.940 0.789 0.946 0.941 0.967 1.081 0.948
300 75 0.952 0.831 0.957 0.953 0.974 1.064 0.959
325 81 0.964 0.873 0.968 0.965 0.980 1.048 0.969
350 88 0.976 0.916 0.979 0.976 0.987 1.032 0.979
375 94 0.988 0.958 0.989 0.988 0.993 1.016 0.990
400 100 1.000 1.000 1.000 1.000 1.000 1.000 1.000
425 106 1.020 1.023 1.004 1.018 1.010 0.966 1.018
450 13 1.056 1.042 1.008 1.035 1.020 0.932 1.036
475 119 1.072 1.079 1.011 1.053 1.029 0.898 1.054
500 125 1.087 1.095 1.015 1.070 1.039 0.865 1.071
520 130 1.099 1113 1.019 1.088 1.049 0.831 1.089
6/14/12

Cooling Capacity Corrections

IE:i:e\l;flr;_;j Total Clg Sensible Cooling Capacity Multipliers - Entering DB °F Power H?at ?f
oF Cap 60 65 70 75 80 80.6 85 90 95 100 Input |Rejection
55 0.898 0.723 0.866 1.048 1185 * * * * * * 0.985 0.913
60 0.912 0.632 0.880 1.078 1.244 1.260 * * * * 0.994 0.927
63 0.945 0.768 0.960 1150 1175 * * * * 0.996 0.954
65 0.976 0.694 0.881 1.079 1.085 1.270 * * * 0.997 0.972
66.2 0.983 0.655 0.842 1.040 1.060 1.232 * * * 0.999 0.986
67 1.000 0.616 0.806 1.000 1.023 1193 1.330 1.480 * 1.000 1.000
70 1.053 0.693 0.879 0.900 1.075 1.205 1.404 * 1.003 1.044
75 1168 0.687 0.715 0.875 1.040 1.261 1.476 1.007 1.141
NOTE: *Sensible capacity equals total capacity at conditions shown. 4/22/12

Heating Capacity Corrections

. o Heating Corrections
Ent Air DB °F Htg Cap Power Heat of Ext
45 1.062 0.739 1158
50 1.050 0.790 1130
55 1.037 0.842 1.096
60 1.025 0.893 1.064
65 1.012 0.945 1.030
68 1.005 0.976 1.012
70 1.000 1.000 1.000
75 0.987 1.048 0.970
80 0.975 1.099 0.930
11/10/09
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Heat of Extraction/Heat of Rejection

Heat of Extraction (MBtuh) Heat of Rejection (MBtuh)
Model GPM GPM

30°F 50°F 70°F 90°F 30°F 50°F 70°F 90°F 1O0°F

5.5 22.5 325 1417 491 45 391 441 42.8 40.3 37.9

024-036 | Full Load 8.0 23.2 33.9 43.3 51.2 7.0 39.4 44.7 43.0 411 38.5
1n.5 23.8 34.8 447 531 9.0 39.8 451 43.2 41.4 39.0

6.5 279 38.5 52.5 60.1 5.5 47.9 53.7 514 48.5 541

048 Full Load 10.0 30.6 42.6 55.9 66.9 8.0 48.2 53.9 51.7 48.9 45.9
13.5 31.7 44.3 58.9 7.4 10.5 48.7 54.2 51.9 49.2 46.2

8.5 335 48.4 63.9 83.0 6.5 66.9 70.8 69.0 64.1 58.7

060 Full Load 13.0 36.9 51.9 68.4 84.3 10.0 67.3 71.2 69.2 64.3 59.2
17.0 37.3 531 70.5 87.9 13.5 68.0 7.7 69.5 64.7 59.4

Note: operation not recommended in shaded areas.
5/13/24
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VARIABLE SPEED PACKAGED HEAT PUMP OPERATION AND MAINTENANCE MANUAL

Water Quality

Material Copper 90/10 Cupronickel 316 Stainless Steel
pH Acidity/Alkalinity 7-9 7-9 7-9
Scaling Ca!cium and (Total Hardness) (Total Hardness) (Total Hardness)
Magnesium Carbonate less than 350 ppm less than 350 ppm less than 350 ppm
Hydrogen Sulfide Les;zﬁ;p%:'a?sg; (Or.c;tgeg\rﬁ)gg 10 - 50 ppm Less than 1 ppm
Sulfates Less than 125 ppm Less than 125 ppm Less than 200 ppm
Chlorine Less than 0.5 ppm Less than 0.5 ppm Less than 0.5 ppm
Chlorides Less than 20 ppm Less than 125 ppm Less than 300 ppm
Carbon Dioxide Less than 50 ppm 10 - 50 ppm 10 - 50 ppm
Corrosion Ammonia Less than 2 ppm Less than 2 ppm Less than 20 ppm
Ammonia Chloride Less than 0.5 ppm Less than 0.5 ppm Less than 0.5 ppm
Ammonia Nitrate Less than 0.5 ppm Less than 0.5 ppm Less than 0.5 ppm
Ammonia Hydroxide Less than 0.5 ppm Less than 0.5 ppm Less than 0.5 ppm
Ammonia Sulfate Less than 0.5 ppm Less than 0.5 ppm Less than 0.5 ppm
Total Dissolved Solids (TDS) Less than 1000 ppm 1000 - 1500 ppm 1000 - 1500 ppm
LS| Index +0.5 to -0.5 +0.5 to -0.5 +0.5 to -0.5
Iron, FE?+ (Ferrous
Iron Fouling Bacterial IroEw Potent)ial <0.2ppm <0.2 ppm < 0.2 ppm
(Biological Growth) ) Less than 1 ppm, above this Less than 1 ppm, above this Less than 1 ppm, above this
Iron Oxide e - o - o -
level deposition will occur level deposition will occur level deposition will occur
Suspended Solids Less than 10 ppm ar\d filtgred Less than 10 ppm apd filtgred Less than 10 ppm apd filtgred
. for max. of 600 micron size for max. of 600 micron size for max. of 600 micron size
Erosion Threshold Velocity
(Fresh Water) < 6 ft/sec < 6 ft/sec < 6 ft/sec

NOTES: Grains = ppm divided by 17
mg/L is equivalent to ppm

Water Quality

It is the responsibility of the system designer and installing
contractor to ensure that acceptable water quality is present
and that all applicable codes have been met in these
installations. Failure to adhere to the guidelines in the water
quality table could result in loss of warranty. In ground water
situations where scaling could be heavy or where biological
growth such as iron bacteria will be present, a closed loop
system is recommended. The heat exchanger coils in ground
water systems may, over a period of time, lose heat exchange
capabilities due to a buildup of mineral deposits inside. These
can be cleaned, but only by a qualified service mechanic, as
special solutions and pumping equipment are required. Hot
water generator coils can likewise become scaled and possibly
plugged. In areas with extremely hard water, the owner should
be informed that the heat exchanger may require occasional
flushing.

Heat pumps with cupronickel heat exchangers are
recommended for open loop applications due to the increased
resistance to build-up and corrosion, along with reduced wear
caused by acid cleaning.

Water Treatment

Do not use untreated or improperly treated water. Equipment
damage may occur. The use of improperly treated or untreated
water in this equipment may result in scaling, erosion, corrosion,
algae or slime. Purchase of a pre-mix antifreeze could
significantly improve system reliability if the water quality is
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controlled and there are additives in the mixture to inhibit
corrosion. There are many examples of such fluids on the
market today such as Environol™ 1000 (pre-mix ethanol), and
others. The services of a qualified water treatment specialist
should be engaged to determine what treatment, if any, is
required. The product warranty specifically excludes liability
for corrosion, erosion or deterioration of equipment.

The heat exchangers and water lines in the units are copper
or cupronickel tube. There may be other materials in the
buildings piping system that the designer may need to take
into consideration when deciding the parameters of the water
quality. If antifreeze or water treatment solution is to be used,
the designer should confirm it does not have a detrimental
effect on the materials in the system.

Contaminated Water

In applications where the water quality cannot be held to
prescribed limits, the use of a secondary or intermediate

heat exchanger is recommended to separate the unit fro the
contaminated water. The table above outlines the water quality
guidelines for unit heat exchangers. If these conditions are
exceeded, a secondary heat exchanger is required. Failure to
supply a secondary heat exchanger where needed will result in
a warranty exclusion for primary heat exchanger corrosion or
failure.



Operating Parameters

024 - Comp Speed 8 - 850 CFM

Entering Water Water Fl Cooling -- No Hot Water Generation
Temp °F ater Flow Suction Pressure psig |Discharge Pressure psig| Superheat | Subcooling | Water Temp Rise °F Air Temp Drop °F DB
30 8.0 109-114 116-126 6-10 8-12 6-10 15-20
50 8.0 128-133 162-172 6-10 6-10 5-8 20-25
70 8.0 130-135 225-232 8-12 6-10 5-8 20-25
90 3.0 134-139 300-310 6-10 6-10 5-8 18-23
110 3.0 136-141 442-452 6-10 38-12 5-9 16-21
6/17/24
024 - Comp Speed 12 - 1350 CFM
Entering Water Water FI Heating -- No Hot Water Generation
Temp °F ater FIOW ['suction Pressure psig |Discharge Pressure psig| Superheat | Subcooling [ Water Temp Drop °F Air Temp Rise °F DB
30 9.0 66-71 254-264 6-16 6-11 3-7 17-22
50 9.0 91-96 290-300 6-16 6-17 4-9 23-38
70 9.0 134-139 320-330 6-10 6-17 4-9 30-35
90 9.0 174-179 351-361 6-10 6-16 7-11 35-40
6/17/24
036 - Comp Speed 10 - 1300 CFM
Entering Water Water FI Cooling -- No Hot Water Generation
Temp °F ater Flow Suction Pressure psig |Discharge Pressure psig| Superheat | Subcooling | Water Temp Rise °F Air Temp Drop °F DB
30 9 103-108 129-139 17-25 8-13 6-10 15-20
50 9 124-129 175-185 5-12 5-10 6-10 20-25
70 9 128-134 242-249 5-12 5-10 6-10 20-25
90 9 137-142 298-318 5-10 9-14 6-10 18-23
110 9 139-144 457-467 5-10 9-14 5-9 16-21
6/17/24
036 - Comp Speed 12 - 1500 CFM
Entering Water W - Heating -- No Hot Water Generation
Temp °F ater Flow Suction Pressure psig |Discharge Pressure psig| Superheat | Subcooling |Water Temp Drop °F Air Temp Rise °F DB
30 11.5 66-71 254-264 6-16 6-11 3-7 17-22
50 1.5 91-96 290-300 6-16 6-17 4-9 23-38
70 11.5 134-139 320-330 6-10 6-17 4-9 30-35
90 11.5 174-179 351-361 6-10 6-16 7-11 35-40
6/17/24
048 - Comp Speed 10 - 1400 CFM
Entering Water Water Flow Cooling -- No Hot Water Generation
Temp °F Suction Pressure psig |Discharge Pressure psig| Superheat | Subcooling | Water Temp Rise °F Air Temp Drop °F DB
30 10.5 113-118 144-154 17-22 9-14 8-13 19-25
50 10.5 130-135 184-194 10-12 6-11 8-13 19-25
70 10.5 132-137 252-259 10-12 6-11 8-13 18-24
90 10.5 133-138 319-324 10-12 8-12 7-12 17-23
110 10.5 135-140 451-462 10-12 10-12 7-12 17-23
6/17/24
048 - Comp Speed 12 - 1800 CFM
Entering Water Water Fl Heating -- No Hot Water Generation
Temp °F ater Flow Suction Pressure psig |Discharge Pressure psig| Superheat | Subcooling |Water Temp Drop °F Air Temp Rise °F DB
30 13.5 65-70 296-306 10-15 18-23 4-8 20-25
50 13.5 98-103 332-342 7-10 18-23 5-9 28-33
70 13.5 132-137 368-378 7-11 18-23 8-12 34-39
90 13.5 174-179 413-423 7-10 18-23 9-13 36-44
6/17/24
060 - Comp Speed 10 - 1800 CFM
Entering Water Water FI Cooling -- No Hot Water Generation
Temp °F ater Flow Suction Pressure psig |Discharge Pressure psig| Superheat | Subcooling | Water Temp Rise °F Air Temp Drop °F DB
30 13.5 112-117 156-166 20-24 5-10 8-12 19-25
50 13.5 124-129 190-200 6-10 38-12 8-12 19-25
70 13.5 128-133 255-262 6-10 8-13 8-12 19-25
90 13.5 137-142 333-343 6-10 11-15 8-12 19-25
110 13.5 139-144 343-353 6-10 15-19 8-12 19-25
6/17/24
060 - Comp Speed 12 - 2200 CFM
Entering Water Water Fl Heating -- No Hot Water Generation
Temp °F ater FIOW [ suction Pressure psig |Discharge Pressure psig| Superheat | Subcooling [Water Temp Drop °F Air Temp Rise °F DB
30 17.0 64-69 270-280 6-10 8-12 4-8 20-26
50 17.0 101-106 305-315 6-10 10-15 4-8 24-30
70 17.0 129-134 339-349 6-10 13-18 6-10 32-38
90 17.0 169-174 377-387 6-10 13-18 8-12 39-45
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Pressure Drop

Pressure Drop (psi)
Model GPM

30°F 50°F 70° 90°F 1M0° F

1.5 3.60 3.30 3.10 2.90 2.70

9.0 2.30 210 2.00 1.90 1.70

024-036 7.0 1.50 1.40 1.30 1.20 110
6.0 1.20 115 110 1.05 1.00

4.5 0.70 0.66 0.64 0.60 0.55

13.5 4.60 4.40 410 3.80 3.50

10.5 2.90 2.70 2.50 2.30 2.20

048 75 1.70 1.60 1.50 1.40 1.30
6.0 1.20 110 1.00 0.96 0.91

4.0 0.62 0.61 0.60 0.58 0.56

17.0 6.40 6.00 5.60 5.20 4.80

13.5 410 3.80 3.60 3.30 310

060 9.5 2.20 210 2.00 1.80 1.70
7.5 1.70 1.60 1.50 1.40 1.30

5.0 0.68 0.62 0.58 0.55 0.53

5/10/24
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Operation Logic

Heating Mode

When the variable speed controls determine that heating

is needed in the space the blower will be turned on, the
compressor will be ramped to speed 6 and the loop pump
will be started. The compressor will continue to run at speed
6 for 60 seconds for oil circulation. During the 60 second

oil circulation the controls will calculate what speed the
compressor will need to operate at to maintain the set point
in the space. If the compressor is operating at speed 12 and
the unit is unable to maintain set point the controls will stage
on the electric heat. Electric heat will not operate unless the
compressor is already running at speed 12. Every 30 minutes
if the compressor has been operating lower than speed 6,
the controls will increase the compressor to speed 6 for one
minute for oil circulation.

Cooling Mode

When the variable speed controls determine that cooling

is needed in the space the blower will be turned on, the
reversing valve will be enabled, the compressor will be
ramped to speed 6, and the loop pump will be started. The
compressor will continue to run at speed 6 for 60 seconds
for oil circulation. During the 60 second oil circulation the
controls will calculate what speed the compressor will need
to operate at to maintain the set point in the space. The
compressor will be limited to a maximum of speed 9 for
cooling. If additional capacity is needed SuperBoost mode
can be enabled from the thermostat allowing the compressor
to run at speeds higher than 9 for a period of 24 hours. Every
30 minutes if the compressor has been operating lower than
speed 6, the controls will increase the compressor to speed 6
for one minute for oil circulation.

ECM Blower Motor

The variable speed controls will vary the ECM blower output
to maintain optimum air flow at each of the 12 compressor
speeds. If dehumidification mode is selected during the
cooling operation the airflow will be varied to allow for
maximum moisture removal.

Variable Speed Loop Pump

The variable speed controls will operate the variable speed loop
pump similar to the way the ECM blower motor operates. The
speed of the pump will be increased as the compressor speed is
increased to maintain adequate water flow.

Safe Mode

The system has encountered an unsafe operating condition
that prevents automatic speed control, e.g. lost a sensor
signal. To avoid damage to the system, the drive is running
the compressor at a fixed speed of 2400 rpm awaiting the
problem to be solved and eventually returning to normal
operation. If the problem cannot be solved the drive stops
and issues an alarm. (See fault/alarm table.)
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Derating

The VS compressor utilizes ‘envelope control’ to maintain
performance within operational limits and improve reliability.
To accomplish this, pressure sensors for discharge and suction
pressure as well as hot gas temperature sensing are used to
monitor the conditions in which the compressor operates.
The envelope does vary based upon operating speed (rpm).
When operating out of these limits the control will attempt
to improve the situation by moderating the compressor
speed for a larger envelope. When this occurs it can be
observed on the Aurora control as an ‘E’ code. The control
will automatically try to resolve the situation. If the situation
progresses, a fault and lockout will be generated by the
control.

Dehumidification Operation

If there is an active dehumidification demand with no

active heating demand, the MHGR valve will open and allow
refrigerant flow to the reheat coil. The system compressor
percentage will be based on the current SST and the current
Target SST. The control will try to maintain the current

SST to the Target SST, while operating the compressor
capacity between the minimum compressor speed value

and the Maximum Reheat Compressor Speed value. When a
dehumidification without cooling demand is active, the target
blower speed will be set to the Dehumidification Only Speed.
In addition, the target LAT that MHGR uses will be the current
Neutral LAT Set-point to keep from over-cooling the space.
Head Pressure Control (HPC) is also enabled in this mode to
maintain SDT based on target.

Cooling with Dehumidification Operation

While operating in the Cooling with Dehumidification, the
target LAT that MHGR uses will be the current Cooling LAT
Set-point value. The compressor capacity will in general be
limited to the Maximum Reheat Compressor Speed value.
If the MHGR valve is fully closed, the LAT is more than 1°F
above the target SAT value, and the nominal compressor
PID value results in a target RPM greater than the current
Maximum Reheat Compressor Speed for more than one
minute, compressor control will switch from SST to regular
cooling mode, and the Maximum Reheat Compressor Speed
value will be ignored. Head Pressure Control (HPC) is also
enabled in this mode to maintain SDT based on target.
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Aurora Advanced VS Control The Aurora AXB expands on the capability of the ABC control
board. The additional features include active dehumidification,

SuperBoost cooling mode, loop pump linking, intelligent

hot water generator control, variable speed pump capability,
standard energy, refrigeration, and optional performance
monitoring. The AXB also features an optional second field
configurable accessory relay, and two home automation
inputs that are AID configurable for different types of alarms
from sump pumps to home security. The Smart Grid input

is AID configurable with many options to react to Utility
controlled relay operation for On Peak optimization. The AXB
also expands the communication capability for IntelliZone2
ready operation as well as other expansion with the
ClimateTalk protocol.

Aurora Advanced VS Control
System is a complete residential
and commercial comfort system
that brings all aspects of the
HVAC system into one cohesive
module network. The Aurora
Advanced VS Control features
the Aurora Base Control (ABC)
and the Aurora Expansion Board
(AXB). The variable speed drive
communicates to the Aurora
Control and provides variable
capacity and envelope control.
The ABC features microprocessor
control and HP, LP, loss of charge,
condensate and freeze detection, over/under voltage faults,
along with communicating thermostat capability for complete
fault detection text at the thermostat. Aurora uses the Modbus
communication protocol to communicate between modules.
Each module contains the logic to control all features that are
connected to the module. The ABC has two Modbus channels.
The first channel is configured for connecting to devices such
as a communicating thermostat, expansion board, or other
devices. The second channel is configured for connecting the
Aurora Interface Diagnostics Tool (AID Tool).

IB-G Interface Board (OptiDry Option Only)

The IB-G is a small electronic circuit board that extends the
functionality of an external system controller to drive step
motor valves. This interface board is used for the MHGR
option to drive the 3-way reheat valve for dehumidification
application. In this case, the AXB powers the IB-G board
through 24VDC supply and provides an analog 0-10VDC
signal to the IB-G for reheat valve modulation. The signal is
then converted to a step motor signal to position the valve.
The IB-G includes LED indicators for power and valve position,
and option for 400 pulses per second (pps), and a valve open
or close feature.

Aurora Control Features Description Aurora Advanced VS
Advanced Microprocessor Features | Smart Grid, Home Automation Alarm Inputs, and Accessory2 Relay (HRV/ERV) .
Advanced Hot Water Generator Microprocessor and separate power relay for Hot Water Generator Pump with digital o
Control temperature monitoring and multiple HWG setpoint selection.

Microprocessor and separate power relay for loop pump and inline circuit breakers

Advanced Speed Pump Control and loop pump linking.

Variable Speed Pump Capable of setup, monitoring and controlling a variable speed flow center. .

Coil temperature is monitored and air flow is reduced for maximum latent moisture

Active Dehumidification
removal.

Variable Speed Only

SST control and LAT monitoring for Dehumidification operation. Controls IB-G
Modulating Hot Gas Reheat interface board for reheat valve modulation during dehumidification. Includes HPC .
to maintain saturated discharge temperature (SDT) for dehumidification.

Allow the variable speed compressor to ramp up an extra 30% of cooling capacity if
SuperBoost needed. This extra ‘SuperBoost’ will only be available for a 24 hr period and then the .
unit will revert to normal operation.

Allows simple input to externally enable of occupied/unoccupied mode for basic

Smart Grid/Utllity Input utility time of use programs.

Dry Contact x1

Allows simple input to signal sump, security, or smoke/CO sensor alarms from other
Home Automation Alarm Input home automation or security systems. The two inputs can be field configured to a Dry Contact x2
number of options and logic.

HAN/Smart Grid Com Allows direct communication of the Aurora to Smart Meters, Home Automation Optional AWL
(AWL and Portal) Kit Network and Internet. P
IntelliZone2” Compatibility IntelliZone2 communicates to the heat pump via the AXB board. Optional IntelliZone2
Service Device Description Aurora Advanced VS
Allows setup, monitoring and troubleshooting of any Aurora Control.
NOTE: Although the ABC has basic compatibility with all Aurora, new product Eor Service

features may not be available on older AID Tools. To simplify the basic compatibility | (ver. 2.20 or greater)
Aurora Interface and Diagnostics ensure the version of AID is at least the same or greater than the ABC software

(AID) Tool version.
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Add On Control Feature Kits
(field or factory Installed)

Description

Aurora Advanced VS

Monitors real time power consumption of compressor, blower, aux heat and pump.

(AWL and Portal) Kit

Geo Energy Monitoring Kit Requires thermostat TPCM32U04A or TPCC32U02. Standard

Refrigeration Monitoring Kit Monitors real time pressures, temperatures, superheat, and subcooling. Standard

Performance Monitoring Kit Monltors air gnd yvater temperatures, and water flow rate and calculates heat of Standard
extraction/rejection.

Data Logging (AWL) Kit Allows data logging of up to 12 months. Can also be temporarily installed. Optional

HAN/Smart Grid Com Allows direct communication of the Aurora to Smart Meters, HAN, and internet. Optional

Add On Thermostats and Zoning

Description

Aurora Advanced VS

Elite Stat with full English fault codes and alerts, communicating thermostat;

9 8

IntelliZone2’ Zoning

Required for viewing Energy Monitoring. Monochrome thermostat allows Optional
TPCM32U04A - MonoChrome instantaneous energy measurement only. Compatible with AWL.
Communicating Thermostat
4.3 in. color touchscreen communicating thermostat with full English fault codes
and alerts; Required for viewing Energy Monitoring. Color thermostat allows Optional
TPCC32U02 - Color Touchscreen instantaneous and 13 month history. Compatible with AWL.
Communicating Thermostat
w2
Eﬁ.;—_, InteliZone2. Includes color main thermostat and up to 6 zones (with variable speed), 4 zones
— (with dual capacity), and 2 zones (with single speed). There are 4 thermostat Optional
sae options (MasterStat, SensorStat, SensorStat Remote Kit, ZoneStat). Compatible P

with AWL. IntelliZone2 is not compatible with UPC controls.

NOTES: The IntelliZone2 or one of the communicating thermostats shown above must be used to control the variable speed heat pump.

Aurora Advanced VS Control Features

NOTE: Refer to the Aurora Advanced VS Control Application and
Troubleshooting Guide and the Instruction Guide: Aurora Interface and
Diagnostics (AID) Tool for additional information.

Control Features

Software ABC VS Version 4.0 Variable Capacity

Compressors

Random start at power up

* Anti-short cycle protection

High and low pressure cutouts

Loss of charge

Water coil freeze detection

Air coil freeze detection

Over/under voltage protection
Condensate overflow sensor

Load shed

Dehumidification (where applicable)
Emergency shutdown

Diagnostic LED

Test mode push button switch

Two auxiliary electric heat outputs
Alarm output

AWL compatible

Accessory output with N.O. and N.C.
Modbus communication

Software ABC VS Version 4.0 (OptiDry Only)

» Cooling with dehumidification (OptiDry only)

» Saturated suction temperature (SST) control (OptiDry only)
Leaving air temperature (LAT) control (OptiDry only)
Head pressure control (OptiDry only)
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Variable Speed ECM Blower Motor

A variable speed ECM blower motor is driven directly using the
onboard PWM output. Multiple blower speeds are available based
upon requirements of the compressor and electric heat. The
blower speeds can be changed either by the variable speed ECM
manual configurations mode method or by using the Aurora AID
Tool directly.

Advanced Hot Water Generator Control
(not available with OptiDry Option)

An AID Tool selectable temperature limit and microprocessor
control of the process is featured. This will maximize hot water
generation and prevent undesirable energy use. An alert will occur
when the hot water input temperature is at or above the set point
(130°F default) for 30 continuous seconds. This alert will appear
as an E15 on the AID Tool and the hot water pump de-energizes.
Hot water pump operations resume on the next compressor cycle
or after 15 minutes of continuous compressor operation during
the current thermostat demand cycle. Since compressor hot gas
temperature is dependent on loop temperature in cooling mode,
loop temperatures may be too low to allow proper heating of
water. The control will monitor water and refrigerant temperatures
to determine if conditions are satisfactory for heating water.
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VS Drive and Envelope Control

The VS drive operates the compressor between 20 and 100%
capacity. The VS drive communicates any out of refrigerant
envelope conditions to the Aurora and will attempt to adjust
the compressor speed to keep within the envelope. These
conditions are measured using the discharge and suction
pressure transducers, discharge temperature, and current
sensors of the drive.

IntelliZone2 Zoning Compatibility

(Optional IntelliZone2 Communicating Zoning)

A dedicated input to connect and communicate with the
IntelliZone2 (1Z2) zoning system is provided on P7 on the AXB
control board. There is a dedicated communication port using a
proprietary ModBus protocol. The AXB is standard on variable
speed systems. Consult the IntelliZone?2 literature for more
information. Not compatible with UPC control opt.

Electronic Expansion Valve (EEV)

The electronic expansion valve is controlled by the AXB board
and is set to maintain optimal superheat setting for maximum
efficiency. All operation parameters are communicated to the
VS drive and the Aurora system.

Modulating Hot Gas Reheat Valve
(with OptiDry option only)

The 3-way modulating hot gas reheat valve is controlled

by the AXB through a 0-10VDC signal to the IB-G interface
board. The valve prevents refrigerant flow through the MHGR
circuit during normal system cooling and heating operation.
The valve is engaged during dehumidification and modulates
refrigerant flow to the reheat coil to help maintain humidity
within the space.

AWL - Aurora WeblLink (Optional Accessory)

AWL is an add-on WiFi router that connects to the ABC and
offers many features:

Remote access to thermostat settings, schedules, etc.
with your smartphone, tablet or laptop.

Receive Lockout/Fault info via text or email.

View heat pump energy usage from the internet for
the day, week, month, year or real-time.

Internet AID Tool capability allows remote
troubleshooting for the technician.

Remote AID Tool capability at the heat pump with
smartphone, tablet or laptop for the technician.
Allows data acquisition of the heat pump through
the internet, see graphs of performance and chart
historical data for the technician.

Stores historical data on SD card.

Not compatible with UPC control option

Variable Speed Pump

This input and output are provided to drive and monitor

a variable speed pump. The VS pump output is a PWM

signal to drive the variable speed pump. The minimum and
maximum level are set using the AID Tool. 50% and 100% are
the default settings respectively. The VS data input allows a
separate PWM signal to return from the pump giving fault and
performance information. Fault received from the variable
speed pump will be displayed as E16.
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Modulating Water Valve

This output is provided to drive a modulating water valve.
Through advanced design the 0-10VDC valve can be driven
directly from the VS Pump output. The minimum and
maximum level are set in the same way as the VS pump
using the AID Tool. 50% and 100% are the default settings
respectively.

Loop Pump Linking

This input and output are provided so that two units can be
linked together with a common flow center. When either unit
has a call for loop outputs, both unit’s loop pump relays and
variable speed pumps are energized. The flow center then
can simply be wired to either unit. The output from one unit
should be routed to the input of the other. If daisy chained, up
to 16 heat pumps can be linked together.

NOTE: Not recommended on OptiDry

Advanced Communication Ports

AXB Communication ports P6 and P8 will provide future
expansion via dedicated protocols. These are for future use.

Smart Grid/On Peak (SG) Input

The 'Smart Grid/On Peak’ input was designed to allow utilities
to utilize simple radio controlled switches to control the On
Electric Peak behavior of the Geothermal Heat Pumps and
provide demand reduction. With a closed contact signal, this
input will limit the operation and thus the power consumption
of the unit by disabling the compressor and electric heat as
long as the signal is present. Code 7 will flash on the Green
LED signifying the 'On Peak’ mode. On Peak will also display
on communicating thermostats.

Home Automation 1 and 2 Inputs

The Home Automation inputs are simple closed contact
inputs that will trigger an AID Tool and thermostat alert for
the homeowner. These would require optional sensors and or
equipment for connection to the AXB board. With two inputs,
two different sensors can be selected. The selected text

will then be displayed on the AID Tool and communicating
thermostats. These events will NOT alter functionality

or operation of the heat pump/accessories and is for
homeowner/service notification only.

Home Automation 1- E23 HA1

With a closed dry contact signal, this input will cause an alarm
and Alert Code 23 to indicate on the stat or flash on ABC. The
AID Tool will allow configuration of this input between the
following selections:

No Action

Home Automation Fault [no lockout info only] - OQutput
from home automation system

Security Alarm [no lockout info only] - Output from
home security

Sump Alarm Fault [no lockout info only] - Switch
output from sump sensor

Smoke/CO Alarm Fault [no lockout info only] - Switch
output from Smoke/CO sensor

Dirty Filter Alarm [no lockout info only] - OQutput from
dirty filter sensor
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Home Automation 2 - E24 HA2

With a closed dry contact signal, this input will cause an alarm
and Alert Code 24 to indicate on the stat or flash on ABC. The
AID Tool will allow configuration of this input between the
following selections:
¢ No Action
* Home Automation Fault [no lockout info only] -
Output from home automation system
e Security Alarm [no lockout info only] - Output from
home security
e Sump Alarm Fault [no lockout info only] - Switch
output from sump sensor
e Smoke/CO Alarm Fault [no lockout info only] -
Switch output from Smoke/CO sensor
e Dirty Filter Alarm [no lockout info only] - Output
from dirty filter sensor

Monitoring Sensor Kits

Energy Monitoring
(Standard on all units)

The Energy Monitoring Kit includes two current transducers
(blower and electric heat). The variable speed drive measures
compressor drive power so that the complete power usage
of the heat pump can be measured. The AID Tool provides
configuration detail for the type of blower motor and a line
voltage calibration procedure to improve the accuracy. This
information can be displayed on the AID Tool or selected
communicating thermostats. The TPCM32UO4A will display
instantaneous energy use while the color touchscreen
TPCC32U02 will, in addition, display a 13 month history in
graph form.

Refrigerant Monitoring

The Refrigerant Monitoring Kit includes two pressure
transducers, and three temperature sensors, heating liquid
line, suction temperature and existing cooling liquid line
(FP1). These sensors allow the measurement of discharge and
suction pressures, suction and liquid line temperatures as well
as superheat and subcooling. This information will only be
displayed on the AID Tool.

Performance Monitoring

The Performance Monitoring Kit includes three temperature
sensors, entering and leaving water, leaving air temperature
and a water flow rate sensor. With this kit heat of extraction
and rejection will be calculated. This requires configuration
using the AID Tool for selection of water or antifreeze.

Special Modes and Applications
Communicating Digital Thermostats

The Aurora VS controls system also requires either the
monochromatic or color touch screen graphic display
thermostats for user interface. These displays not only feature
easy to use graphical interface but display alerts and faults in
plain English.

NOTE: Thermostat humidity reading must be calibrated
for OptiDry option for proper humidity control. Sling
Psychrometer/Fieldpiece (JL3/FRH3 Psychrometer)
recommended for calibration.
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‘SuperBoost’ Cooling Mode

Occasionally there can be a requirement for a short term
‘boost’ of cooling capacity during a large party etc. The unit
allows the user to select ‘SuperBoost’ mode on the thermostat
which will allow the unit VS to ramp up an extra 30% of
cooling capacity if needed. This extra ‘SuperBoost’ will only
be available for a 24 hr period and then the unit will revert

to normal operation. The short term boost does not affect
ground loop sizing since it is limited in operation. Continuous
use of SuperBoost will result in overheating of the ground
loop.

Dehumidification - Active

Active dehumidification (not available with OptiDry) will

only activate during cooling operation and is based upon

the humidity setpoint of the thermostat being at least 5%
below the actual relative humidity and being within the
temperature parameters described here. The green status
LED will flash code 2 when active. The unit can operate a
maximum of 1.5°F below the cooling setpoint. The compressor
will ramp up and airflow will begin at a low level. Airflow is
then reduced periodically until air coil temperature setpoint

is reached. If coil temperature continues to drop, the airflow

is increased until air coil setpoint is maintained. After 20
minutes of operation in the Active Dehumidification mode,
normal cooling operation will resume for 5 minutes. This cycle
continues until the dehumidification setpoint is reached, room
temperature is more than 1.5°F below cooling setpoint, or
more than 1°F above cooling setpoint (normal cooling takes
over). In IntelliZone2 systems, active dehumidification is only
enabled when system is operating on compressor speeds 4 or
lower. Once active dehumidification is activated the main zone
and any other active cooling zone will remain open.

Field Hardware Selectable Options
ABC Field Selectable Options via Button (SW1)
Test/Configuration Button (See SW1 Operation Table)

Test Mode

The control is placed in the test mode by holding the push
button switch on the ABC SW1 for 2 - 5 seconds. In test
mode most of the control timings will be shortened by a
factor of sixteen (16). LED3 (green) will flash at 1 second
on and 1 second off. Additionally, when entering test mode
LED1 (red) will flash the last lockout one time. Test mode
will automatically time out after 30 minutes. Test mode can
be exited by pressing and holding the SW1 button for 2 to
5 seconds or by cycling the power. NOTE: Test mode will
automatically be exited after 30 minutes.

Variable Speed ECM Configuration Mode

The control is placed in the variable speed ECM configuration
mode by holding the push-button switch SW1 for 5 to 10
seconds, the high, low, and G variable speed ECM speeds
can be selected by following the LED display lights. LED2
(yellow) will fast flash when entering the variable speed ECM
configuration. When setting G speed LED3
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(green) will be continuously lit, for low speed LED1 (red) will
be continuously lit, and for high speed both LED3 (green) and
LED1 (red) will be continuously lit. During the variable speed
ECM configuration mode LED2 (yellow) will flash each of the
12 possible blower speeds 3 times. When the desired speed is
flashed press SW1, LED2 will fast flash until SW1is released. G
speed has now been selected. Next select low speed, and high
speed blower selections following the same process above.
After third selection has been made, the control will exit the
variable speed ECM configuration mode. Aux blower speed will
remain at default or current setting and requires the AID Tool
for adjustment.

Reset Configuration Mode

The control is placed in reset configuration mode by holding the
push button switch SW1 on the ABC for 50 to 60 seconds. This
will reset all configuration settings and the EEPROM back to the
factory default settings. LED3 (green) will turn off when entering
reset configuration mode. Once LED3 (green) turns off, release
SW1 and the control will reset.

ABC DIP Switch (SW2)

SW2-1 FP1 Selection - Low water coil temperature limit
setting for freeze detection. On = 30°F; Off = 15°F.
FP2 Selection - Low air coil temperature limit setting
for freeze detection. On = 30°F; Off = Not Used

RV - O/B - thermostat type. Heat pump thermostats
with “O” output in cooling or “B” output in Heating
can be selected. On = O; Off =B.

SW2-4 Access Relay Operation (P2)

and 2-5

SW2-2

SW2-3

Access Relay Operation SW2-4 SW2-5
Cycle with Blower ON ON
Cycle with Compressor OFF OFF
Water Valve Slow Opening ON OFF
Cycle with Comm. T-stat Hum Cmd OFF ON

SW2-6 CC Operation - selection of single or dual capacity
compressor. On = Single Stage; Off = Dual Capacity
NOTE: SW2-6 is not applicable to the unit

Lockout and Alarm Outputs (P2) - selection of a
continuous or pulsed output for both the LO and
ALM Outputs. On = Continuous; Off = Pulsed
NOTE: SW2-7 is not applicable to the unit

SW2-8 Future Use

SW2-7

Alarm Jumper Clip Selection

From the factory, ALM is connected to 24 VAC via JW2. By
cutting JW2, ALM becomes a dry contact connected to ALG.

Variable Speed ECM Blower Speeds

The blower speeds can be changed either by using the
variable speed ECM manual configurations mode method or
by using the Aurora AID Tool directly (see Instruction Guide:
Aurora Interface and Diagnostics (AID) Tool topic).

AXB DIP Switch (SW1)

DIP 1 - ID: This is the AXB ModBus ID and should always read
On.

DIP 2 & 3 - Future Use
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DIP 4 & 5 - Accessory Relay2: A second, DIP configurable,
accessory relay is provided that can be cycled with the
compressor 1or 2, blower, or the Dehumidifier (DH)
input. This is to complement the Accessory 1 Relay on the
ABC board.

Position| DIP 4 DIP 5 Description
1 ON ON Cycles with blower or ECM (or G)
Cycles with CC1 first stage of compressor
2 OFF ON or compressor spd 1-12
Cycles with CC2 second stage of
ON OFF compressor or compressor spd 7-12
4 OFF OFF |Cycles with DH input from ABC board

IB-G Dip Switches/Jumpers (OptiDry Only)

Number of Steps

DIP# 6386
1 OFF
2 OFF
3 OFF
Valve Type Operation
DIP# OFF
4 Bipolar
5 Std Direction
6 Std Response
7 200pps
8 Std Operation

Input Signal (Jumper Location)
1

0-10vV

NOTE: The cells marked with BOLD text in the tables above are
default settings for the IB-G board required to operate the
MHGR valve. The above Jumper/Dip switch settings must not
be changed. Modifying default Jumper/Dip switch settings will
prevent proper Dehumidification operation.

Field Selectable Options via Software

(Selectable via the Aurora AID Tool)
Many options are field selectable and configurable in Aurora
software via the AID Tool. Consult the installation manual or

Aurora documentation for further details.

AID Tool Dehumidification Settings
(with OptiDry option only)
The Hot Gas Reheat screen on the AID Tool can be found
under Settings. It includes the following adjustable settings:
* Mode: Dehum Only/w/Cooling/Off
¢ SST Reading
¢ SST Setpoint
* LAT Reading
¢ LAT Setpoint
« HPC Enable (Go to "OptiDry Setup” under the Setup
screen to turn HPC "ON")
¢« HPC Setpoint (Min SDT while operating)
¢ Current Valve Pos
* Max RH Comp speed
¢ Dehum only Blower Pump Speed (field selectable based
on application)



VARIABLE SPEED PACKAGED HEAT PUMP OPERATION AND MAINTENANCE MANUAL

urora Control System

lOptiDry Setup;

OptiDry Status|

HPC Enable

Pump Speed

Recommended AID Tool Dehumidification Settings

Moisture
Removal

Moisture

Recommended
Removal

LAT Power

Neutral LAT SP' SST spP*

2 Consumption i
sP Capacity | Efficiency P Region
70°F<= SP <= 80°F | 60°F | 32°F <= SP <= 37°F High High Medium High Humidity
60°F<= SP < 70°F | 60°F | 32°F <= SP <= 37°F | Med High | Med High High Mod. High Humidity
60°F<= SP < 70°F | 60°F | 37°F <SP <= 45°F | Med Low | Med Low Medium Mod. Humidity

70°F<=SP <= 80°F | 60°F | 37°F < SP <= 45°F Low Low Low Low Humidity

Use the above table to set LAT and SST parameters for Dehumidification based on
recommended regions.

The regions are characterized based on the annual mean relative humidity levels (see
Relative Humidity Map below). The recommended settings reflect the performance of
the unit with OptiDry system with regards to Moisture Removal

Capacity, Efficiency and Power Consumption.
NOTE:

1. Default setting for Neutral LAT is 70°F

2. Default setting for LAT is 60°F

3. Default setting for SST is 32°F

Relative Humidity Map
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Basic Aurora Safety Features

The following safety features are provided to protect the
compressor, heat exchangers, wiring and other components from
damage caused by operation outside of design conditions.

Fuse - a 3 amp automotive type plug-in fuse provides protection
against short circuit or overload conditions.

Anti-Short Cycle Protection - 4 minute anti-short cycle
protection for the compressor.

Random Start - 5 to 80 second random start upon power up.

Fault Retry - in the fault condition, the control will stage off the
outputs and then “try again” to satisfy the thermostat VS call.
Once the thermostat input calls are satisfied, the control will
continue on as if no fault occurred. If 3 consecutive faults occur
without satisfying the thermostat VS call, then the control will go
to Lockout mode.

Lockout - when locked out, the blower will operate continuously

in “G” blower speed setting. The Alarm output (ALM) and Lockout
output (L) will be turned on. The fault type identification display
LED1 (Red) shall flash the fault code. To reset lockout conditions
with SW2-8 On, the demand call must be removed for at least 30
seconds. To reset lockout conditions with SW2-8 Off, the demand
call must be removed for at least 30 seconds. Lockout may also be
reset by turning power off for at least 30 seconds or by enabling the
emergency shutdown input for at least 30 seconds.

A\

Lockout With Emergency Heat - if the control is locked out in
the heating mode, and a call for emergency heat is received,

the control will operate in the emergency heat mode while the
compressor is locked out. The first emergency heat output will
be energized 10 seconds after the W input is received, and the
blower will shift to high speed. If the control remains locked out,
and the W input is present, additional stage of emergency heat
will stage on after 2 minutes. When the W input is removed, all of
the emergency heat outputs will turn off, and the variable speed
ECM blower will shift to low speed.

CAUTION: Frequent cycling of power to the drive
can damage the drive! Wait at least 5 minutes
between cycles (connecting and disconnecting
power to the drive).

High Pressure - fault is recognized when the Normally Closed High
Pressure Switch, P4-9/10 opens, no matter how momentarily. The
High Pressure Switch is electrically in series with the Compressor
Contactor and serves as a hardwired limit switch if an overpressure
condition should occur.

Low Pressure - fault is recognized when the Normally Closed
Low Pressure Switch, P4-7/8 is continuously open for 30 seconds.
Closure of the LPS any time during the 30 second recognition
time restarts the 30 second continuous open requirement. A
continuously open LPS shall not be recognized during the 2
minute startup bypass time.

Loss of Charge - fault is recognized when the Normally Closed
Low Pressure Switch, P4-7/8 is open prior to the compressor
starting.

Condensate Overflow - fault is recognized when the impedance
between this line and 24 VAC common or chassis ground drops
below 100K ohms for 30 seconds continuously.
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Freeze Detection-Coax - set points shall be either 30°F or 15°F.
When the thermistor temperature drops below the selected set
point, the control shall begin counting down the 30 seconds
delay. If the thermistor value rises above the selected set

point, then the count should reset. The resistance value must
remain below the selected set point for the entire length of the
appropriate delay to be recognized as a fault. This fault will be
ignored for the initial 2 minutes of the compressor run time.

Freeze Detection-Air Coil - Air Coil Freeze Detection will use the
FP2 input to protect against ice formation on the air coil. The FP2
input will operate exactly like FP1 except that the set point is 30
degrees and is not field adjustable.

Over/Under Voltage Shutdown - An over/under voltage condition
exists when the control voltage is outside the range of 18 VAC to
30 VAC. If the over/under voltage shutdown lasts for 15 minutes,
the lockout and alarm relay will be energized. Over/under voltage
shutdown is self-resetting in that if the voltage comes back within
range of 18 VAC to 30 VAC for at least 0.5 seconds, then normal
operation is restored.

Other Lockouts and Alarms

Several other lockouts and alarms are shown in the Status LED1
(LED1, Red) table with the associated codes visible on the
thermostat, ABC Fault LED, and in text in the AID Tool.

Operation Description

Power Up - The unit will not operate until all the inputs and safety
controls are checked for normal conditions. The unit has a 5 to 80
second random start delay at power up. Then the compressor has
a 4 minute anti-short cycle delay after the random start delay.

Standby - In standby mode the compressor, pump, and blower
motor are not active. The RV may be active. The blower and
compressor will be off.

cooL
<. DEHUMIDIFIED

\ N AR

“NEUTRAL" AIR

REVERSING
VALVE

Heating Operation - The unit will operate based upon demand

as calculated by the room setpoint algorithm. The resulting
compressor speed (1-12) will also select an appropriate blower
speed for the selected compressor speed. Aux Heat will not be
available (on IntelliZone2 Aux Heat is available on compressor
speeds 10-12) until after the 12th compressor speed has been
operational and still is not satisfying the thermostat, then auxiliary
electric heat will be activated.

Emergency Heat (W) - The blower will be started on G speed,
10 seconds later the first stage of electric heat will be turned
on. 5 seconds after the first stage of electric heat is energized
the blower will shift to Aux speed. If the emergency heat
demand is not satisfied after 2 minutes the second electric
heat stage will be energized.

Cooling Operation - The unit will operate based upon demand
as calculated by the room setpoint algorithm. The resulting
compressor speed, speeds 1-9, (speeds 10-12 are reserved for
SuperBoost mode only) will also select an appropriate blower
speed. The blower mode will also have the cooling airflow
adjustment applied. In all cooling operations, the reversing
valve directly tracks the O input. Thus, anytime the O input is
present, the reversing valve will be energized.

Dehumidification Operation (OptiDry Option Only)

The refrigerant flows in normal heat pump path in heating
and cooling mode. During the Reheat mode, the operation
begins with superheated vapor leaving the compressor going
through the reheat valve to the reheat air coil. In the reheat
coil the high temperature high pressure gas

reheats the air exiting the unit to near neutral. Next, the
refrigerant exits the reheat coil and passes through a check
valve, which is used to prevent refrigerant flow into the reheat
coil during normal heating and cooling operation.

MIXED RETURN
AIR

ENTERING BRINE
SOLUTION

LEAVING BRINE
SOLUTION
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The refrigerant passes through the check valve and is then
diverted to the coaxial heat exchanger by the four way
reversing valve. The hot gas enters the coaxial heat exchanger
which will condense the gas to a high pressure

liguid due to heat being rejected to the loop fluid. The high
pressure liquid leaves the coax and enters the inlet of the EEV.
After passing through the EEV the low pressure mixture of
liquid/vapor refrigerant expands in the air coil evaporating
into a low pressure low temperature

gas and moves back through the reversing valve and into

the compressor suction. The cycle then starts again by
compressing the low pressure low temperature gas into a
superheated vapor.

If there is a dehumidification demand with no active

heating demand, the system compressor percentage will be
based on the current SST and the current Target SST. The
control will try to maintain the current SST to the Target

SST, while operating the compressor capacity between the
minimum compressor speed value and the Maximum Reheat
Compressor Speed value. When a dehumidification without
cooling demand is active, the target blower speed will be set
to the Dehumidification Only Blower Speed. In addition, the
target LAT that MHGR uses will be the current Neutral LAT
Set-point to keep from over-cooling the space. Head Pressure
Control (HPC) is also enabled in this mode to maintain SDT
based on target.

Cooling with Dehumidification Operation

(OptiDry Option Only)

While operating in the Cooling with Dehumidification, the
target LAT that MHGR uses will be the current Cooling LAT
Set-point value. The compressor capacity will in general be
limited to the Maximum Reheat Compressor Speed value.
If the MHGR valve is fully closed, the LAT is more than 1°F
above the target SAT value, and the nominal compressor
PID value results in a target RPM greater than the current
Maximum Reheat Compressor Speed for more than one
minute, compressor control will switch from SST to regular
cooling mode, and the Maximum Reheat Compressor Speed
value will be ignored. Head Pressure Control (HPC) is also
enabled in this mode to maintain SDT based on target.

Head Pressure Control (OptiDry Option Only) - This feature is
activated during dehumidification to keep saturated discharge
temperature elevated to help reheat the air stream through
the reheat coil. This allows the system to supply neutral air

to the space. When enabled, the system tries to maintain
saturated discharge temperature above 100°F by decreasing
water flow. Water flow is increased if saturated discharge
temperature remains elevated above setpoint while operating
in dehumidification mode. The Head Pressure Control also
helps the system recover from cold loops during shoulder
seasons by controlling water flow, thus keeping discharge
pressure elevated to warm up the loop.

HPC needs to be enabled using the AID Tool. Adjustments
to the HPC setpoint should be made if the system
struggles to supply neutral air to the space. Refer to AID
Tool Dehumidification settings.
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If HPC is enabled, ensure the "Min VS Pump Spd" setting
(under OptiDry Setup) on the AID Tool is set to 6% for
applications with a VS Pump. For Modulating Water Valve,
this setting should not be set below 25%. Failure to follow
these guidelines will result in inadequate dehumidification
operation. Refer to "Dehumidification Setup” under the
Unit Startup section.

Blower (G) - The blower will start immediately upon receiving
a thermostat G command. If there are no other commands
from the thermostat the variable speed ECM will run on low
speed until the G command is removed. Regardless of blower
input (G) from the thermostat, the blower will remain on low
speed for 30 seconds at the end of each heating, cooling, and
emergency heat cycle.

Emergency Shutdown - Four (4) seconds after a valid ES
input, P2-7 is present, all control outputs will be turned off and
remain off until the emergency shutdown input is no longer
present. The first time that the compressor is started after the
control exits the emergency shutdown mode, there will be an
anti-short cycle delay followed by a random start delay. Input
must be tied to common to activate.

Continuous Blower Operation - The blower output will be
energized any time the control has a G input present, unless
the control has an emergency shutdown input present. The
blower output will be turned off when G input is removed.

Load Shed - The LS input disables all outputs with the
exception of the blower output. When the LS input has been
cleared, the anti-short cycle timer and random start timer will
be initiated. Input must be tied to common to activate.

Aurora Interface and Diagnostics (AID) Tool
The Aurora Interface and Diagnostics (AID) Tool is a device
that is a member of the Aurora network. The AID Tool is used
to troubleshoot equipment which uses the Aurora control

via Modbus RTU communication. The AID Tool provides
diagnostics, fault management, variable speed ECM setup,
and system configuration capabilities to the Aurora family of
controls. An AID Tool is recommended, although not required,
for variable speed ECM airflow settings. The AID Tool simply
plugs into the exterior of the cabinet in the AID Tool port.
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ABC Control Board Layout
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AXB Control Board Layout
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Aurora Contractor Connect and Symphony
Contractor Connect

The Symphony Contractor Connect (SCC) brings ground
source heat pump data and troubleshooting to your
fingertips. Symphony Contractor Connect with the use of
the Aurora Contractor Connect (ACC) replaces the current
AID Tool. This app provides an enhanced and more efficient
experience for the service technician in assessing system
performance and component troubleshooting. REQUIRES

IB-G LED Display (with OptiDry option only)

The IB-G has three LEDs to visually show the status of the
valve and board. The RED LED is a status LED and will be

on when that IB-G has power. The YELLOW LED is the Close
Valve LED; it will only be on when the valve is fully closed.
The GREEN LED is the Valve Open LED and will flash in
different sequences depending on valve position. The GREEN
LED will flash once for valve positions >0% and including 10%,
twice for valve positions >10% and including 20%, etc. The
GREEN LED will remain on when the valve is fully open.

Status LED (LED, Red)

Description of Operation Status
IB-G has power ON
IB-G has no power OFF
MHGR Valve LED (LED, Yellow)
Description of Operation Status
Valve is closed ON
Valve is open OFF

MHGR Valve Position LED (LED, Green)

dealer login credentials SCC is for dealer technicians ONLY Description of Operation Status
and includes: 0%<Valve position<=10% Flash once
« AID Tool Valve position>10% Flash twice
» Troubleshooting videos and technical literature Valve position = 100% ON
PSS
* Easy AWL Setup to Home Router Valve position = 0% OFF
« Perform routine installation chart reading/calculations iabl d
¢ Electronic capture of Start-Up Documentation Variable Speed 2.0 LED Status
« Active Charge Assist/Charge Calculator for split system LED Code |Full Description Removal
Aurora Advanced VS Control LED Displays ON Normal operation of the heat pump -
These three LEDs display the status, configuration, and fault
codes for the control. These can also be read in plain English ) ) )
X OFF Microprocessor is not operational Board replacement
via the Aurora AID Tool. See the LED tables for further
explanation. Speeds some timings for faster
Slow Flash | troubleshooting. Entered from Auto after 20 min
pushed button on ABC
Status LED (LED3, Green ; i
— ( 3 . ) Fast Flash Lockout is active. Can be removed Hard or Soft Reset
Description of Operation Fault LED, Green by hard or soft reset.
Normal Mode ON Unit has either Dehumidification R Dehumid
Control is Non-functional OFF Code2 | Mode Call from dehumidistat (Active| ~o oo oM
: Call from Stat
Test Mode Slow Flash or Passive).
Lockout Active Fast Flash
Dehumidification Mode Flash Code 2 Code 5 Active Load Shed (LS) input on ABC | Remove LS input
Load Shed Flash Code 5
Emergency Shutdown Flash Code 6 Active Emergency Shutdown (ES) .
On Peak Mode Flash Code 7 Code 6 input on ABC Remove ES input
i !
Warn!ng; VS Derated Flash Code 8 On Peak Mode is signalled from remove Smart o
Warning! VS SafeMode Flash Code 9 Code 7 | external source thru Smart Grid Input Input or com
. . (digl) or thru ext communication.
Configuration LED (LED2, Yellow) -
Unit has encountered unacceptable onl b ti
Description of Operation Configuration LED, Yellow Code 8 condition and has moderated nly aul omatic
No Software Overwritten ECM Setting compressor speed to compensate. | "¢M°V@
DIP Switch Overwritten Slow Flash Unit has encountered unacceptab|e
ECM Configuration Mode Fast Flash Code 9 condition or lost EEV com and has Only automatic
Reset Configuration Mode OFF adjusted operation to 2400 rpm and | removal
safe EEV %.
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ASB Sensor Board

Refrigerant Leak Detection

The Aurora control system uses the ASB control board to
monitor the refrigerant sensor and determine when a fault
condition requiring mitigation has been recognized and is
active.

The ASB control will provide the indicator for an active
refrigerant leak condition requiring mitigation in addition to
the currently measured refrigerant level in ppm for each sensor
connected to the ASB.

Refrigerant Leak Mitigation

The refrigeration sensor will detect a leak if the LFL (Lower
Flammability Limit) exceeds 13%. The ASB board will
communicate the leak detection to the ABC control board.
The ABC will deactivate the compressor, auxiliary heat and
pump outputs. The system’s blower will come on, and the
system will continue to operate in this state until the ABC is
no longer reporting a fault condition.

ASB Control Board

2 - » o HAAAAAT ASB Green Status LED
3l £e) 20000 He
ipuno - 2 = OFF Power Off
\ Slow Flash | Normal Operation
e
s Fast Flash | ABC Loss Communication
I sLvn ASB Red Fault LED
) OFF Power Off
ALM_24
: com S’I Slow Flash | Alarm
Fast Flash | Sensor Loss Communication

= |z
'ERES
LS
4=
q{
4 +
= |o
43 |
s | Gl
< (&)
: £ ASB i

) 5
b HO!

P4 |o|x | (3 (2
P VvV VvV

RDS Refrigeration Detection Sensor

RDS Green Status LED
Solid Power Up / Self Test
Blinking Normal Operation
RDS Red Fault LED
Solid Alarm State
Blinking Sensor Fault
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Mitigation Fault Codes

E81 - ASB Leak Detected
This occurs when an ASB has a sensor that has detected A2L
refrigerant above its alarm threshold.

E82 - ASB Sensor Problem

This occurs when an ASB has a sensor that has lost
communication, has a sensor health problem, or the sensor has an
internal error.

E97 - Invalid System Configuration

This occurs when the ABC has not been configured for a
refrigeration type, has not been configured for a discharge
pressure sensor type, or has not been configured for a suction
pressure sensor type. Configuration for a discharge or suction
pressure sensor type does not mean the system has that
capability, but it must be selected for configuration to be
complete.
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Symptom Head Suction Compressor Superheat Subcooling A_«ir Tem;_:. W§ter Terpp.
Pressure Pressure Amp Draw Differential | Differential
Under Charged System (Possible Leak) Low Low Low High Low Low Low
Over Charged System High High High Normal High Normal/Low Normal
Low Air Flow Heating High High High High/Normal Low High Low
Low Air Flow Cooling Low Low Low Low/Normal High High Low
Low Water Flow Heating Low/Normal | Low/Normal Low Low High Low High
Low Water Flow Cooling High High High High Low Low High
High Air Flow Heating Low Low Low Low High Low Low
High Air Flow Cooling Low High Normal High Low Low Normal
High Water Flow Heating Normal Low Normal High Normal Normal Low
High Water Flow Cooling Low Low Low Low High Normal Low
Low Indoor Air Temperature Heating Low Low Low Normal High Normal Normal/High
Low Indoor Air Temperature Cooling Low Low Low Normal/Low High Low Low
High Indoor Air Temperature Heating High High High Normal/High | Normal/Low Low Normal
High Indoor Air Temperature Cooling High High High High Low Low High
Restricted EEV (Check Service Advisory) High Low Normal/Low High High Low Low
Insufficient Compressor (Possible Bad Valves) Low High Low High Normal/High Low Low
Scaled Coaxial Heat Exchanger Heating Low Low Low Normal/Low High Low Low
Scaled Coaxial Heat Exchanger Cooling High High High Normal/Low Low Low Low
Restricted Filter Drier Check temperature difference (delta T) across filter drier.
6/1/12




VARIABLE SPEED PACKAGED HEAT PUMP OPERATION AND MAINTENANCE MANUAL

Electrical Information

General

Be sure the available power is the same voltage and phase
as that shown on the unit serial plate. Line and low voltage
wiring must be done in accordance with local codes or

the National Electric Code, whichever is applicable. The
compressor has no internal overload. The circuit breaker in
the control box is the overload protection for the drive and
the compressor. Bypassing the circuit breaker could result in
damage to the compressor and voiding the warranty.

Unit Power Connection

Connect the incoming line voltage wires to L1 and L2 of

the contactor as shown in Figure 13c for single-phase unit.
Consult the Unit Electrical Data in this manual for correct fuse
sizes.

Open lower front access panel. Remove ground fastener from
bottom of control box (Figure 13b). Swing open control box
(Figure 13a). Insert power wires through knockouts on lower
left side of cabinet. Route wires through left side of control
box and connect to contactor and ground (Figure 13c). Close
control box and replace grounding fastener before unit
startup.

A\

CAUTION: Frequent cycling of power to the drive
can damage the drive! Wait at least 5 minutes
between cycles (connecting and disconnecting
power to the drive).

Figure 13a:
Wire access (control box open)

Figure 13b:

Wire Insert
Location

Wire access (control box closed)

Ground Fastener
must be installed for

proper unit ground
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Accessory Relay

A set of “dry” contacts has been provided to control
accessory devices, such as water solenoid valves on open loop
installations, electronic air cleaners, humidifiers, etc. This relay
contact should be used only with 24 volt signals and not line
voltage power. The relay has both normally open and normally
closed contacts and can operate with either the blower or the
compressor. Use DIP switch SW2-4 and 5 to cycle the relay
with blower, compressor, or control a slow opening water
valve. The relay contacts are available on terminals #1 and #3
for normally closed, and on terminals #2 and #3 for normally
open on P2.

A second configurable accessory relay is provided on the
AXB board. When powering high VA draw components such
as electronic air cleaners or VM type open loop water valves,
R should be taken ‘pre-fuse’ from the ‘R’ quick connect on
the ABC board and not the ‘post-fuse’ ‘R’ terminal on the
thermostat connection. If not, blown ABC fuses might result.

208 Volt Operation

All 208/230 units are factory wired for 230 volt operation. For
208 volt operation, the red and blue transformer wires must
be switched on terminal strip PS.

Figure 13c:
Line Voltage 208-230,/60/1 control box
CB

Compressor
Drive
Overload

=
T




Electronic Thermostat Installation

Position the thermostat subbase against the wall so that it is Figure 15: Thermostat Wiring (Communicating Style Signals)
level and the thermostat wires protrude through the middle p7 p7
of the subba§e. Mark the positioh of th.e subbase mognting ce ® c26a¢ Common) | 2 o |ce @ C 24VAC (Common) | o o
holes and drill holes with a 3/16-inch bit. Install supplied N @ R 24VAC (Hot) 3 s z|re@ @ R 24VAC (Hot) ER
. @ " o 3 . @
anchors and secure base to the wall. Thermostat wire must o -@ @ 8- Communication | & col-@ ® Dx- Communication | & &
. ) g + @ @ A+ Communication - = + @ @ DX+ Communication | 5 2
be 4 or 5 conductor for communicating thermostats, 20- 2 g
. . . . . . PR [ —— 3 TPCC32U Series
AWG (minimum) wire. Shielded communication cable is 5 g Color Touchsoreen
recommended. Strip the wires back 1/4-inch (longer strip Im——. W1 (Optional) s Thermostat
lengths may cause shorts) and insert the thermostat wires TPCM32U04A
into the P7 connector as shown. Tighten the screws to Monochrome Thermostats
ensure secure connections. The thermostat may have either
screw or spring clip connectors, requiring the same wiring. NOTE: If using the IntelliZone2 zoning system, then disregard
See instructions enclosed in the thermostat for detailed the diagrams above. The IntelliZone2 system will connect
installation and operation information. directly to the AXB control board instead. See the IntelliZone2

installation manual for more details.
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Electrical Information

Fixed Speed Flow Center

The pump(s) will be connected to the terminals on PB1in the unit electrical box as shown in Figure 3a. The pumps will
automatically be cycled as required by the unit or by a signal from another unit sharing the flow center (See Figures 5 and 6).
Pumps are protected by circuit breakers (CB) shown in Figure 3a.

Figure 3a: Variable Speed Unit Wiring for Loop Pumps

CcB

-

Wire Nuts

A

I\

External Loop Pump(s)

o

o (Optional)

(ex. UP26-99)
208-230/60/1
1/2 hp Max

S
:

[}

External Variable
Speed Loop Pump
(ex. Magna Geo)
208-230/60/1
(ex. UPMXL 25-124)
208/230/50-60/1

NOTES: For closed loop systems with antifreeze protection, set SW2 DIP Switch #1 to
the "Loop" position on units with the Aurora control and SW2-2 should be set to “Loop”

on the Premier control.

Figure 3c: FLXL2D-W and FCL Flow Center Wiring

(Not Referenced)

Compressor
( Circuit B )

Tan (528)

Unit Power Supply #2
208-230/60/1

External
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NOTES: FLXL2D-W and
FCL Flow Centers must
be wired to a separate
contactor (20 amp
minimum). The HydroZone
Accessory Control

Box works best for this
application.
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Electrical Information - Flow Centers

Variable Speed Flow Center cont.

Two Pump Variable Speed Flow Center

If a variable speed two pump flow center is used, the flow center will come with four red and two green wires for the high
voltage wiring. The second set of (2) red and (1) green wires is provided for installation flexibility. The variable speed pump
MUST be powered at all times and therefore MUST be wired to the “L” side of electrical system or damage to the pump will
occur (pump cannot be powered from “T” side of compressor contactor). The UPMXL 25-124 pump has screw terminals for the
high voltage connection. Connect the red HIGH VOLTAGE wires to L1 and L2 on the AXB, connect the green GROUND wire to
the ground lug, as shown in figure 4d. Follow all electrical and local codes for wiring.

The variable speed UPMXL 25-124 pump also requires a low voltage signal to operate properly, if the low voltage signal

isn’t present the pump will run at 100%. Route the low voltage harness connected to the right hand pump to the AXB screw
terminals on P2 and P3 connectors. Route the low voltage harness connected to the left hand pump to the AXB screw terminals
on P2 and P3 connector per figure 4c. The black wire on the left hand pump will have a label on it that reads “DO NOT
CONNECT THIS WIRE. ONLY ONE VS PUMP FEEDBACK SIGNAL CAN BE CONNECTED TO AXB BOARD”.

Both the low and high voltage harnesses are labeled. The pump will be automatically cycled as required either by the unit
or by a signal from another unit sharing the same flow center. Pumps are protected by circuit breakers as shown on the unit
schematic.

Right Hand Pump

Left Hand Pump

NOTE: Both pumps will speed up and slow down together.
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Electrical Information - Flow Centers (cont.)

Fixed Speed Flow Center

The pump(s) will be connected to the terminals on PB1 in the unit electrical box as shown in Figure 3a. The pumps will
automatically be cycled as required by the unit or by a signal from another unit sharing the flow center (See Figures 5 and 6).
Pumps are protected by circuit breakers (CB) shown in Figure 3a.

Variable Speed Flow Center

Single Pump Variable Speed Flow Center

If a variable speed single pump flow center is used, the flow center will come with two red and one green wires for the high voltage
wiring. The variable speed pump MUST be powered at all times and therefore MUST be wired to the “L” side of electrical system or
damage to the pump will occur (pump cannot be powered from “T” side of compressor contactor). Connect the red HIGH VOLTAGE
wires to L1and L2 on the AXB, connect the green GROUND wire to the ground lug, as shown in figure 4a. Follow all electrical and
local codes for wiring.

The variable speed UPMXL 25-124 pump also requires a low voltage signal to operate properly, if the low voltage signal isn’t present
the pump will run at 100%. Route the low voltage harness connected to the pump to the AXB screw terminals on P2 and P3
connectors per diagram 4b.

Both the low and high voltage harnesses are labeled. The pump will be automatically cycled as required either by the unit or by a
signal from another unit sharing the same flow center. Pumps are protected by circuit breakers as shown on the unit schematic.

Figure 4a: Single VS Pump High Voltage Wiring

Wires provided
with flow center
|
A—Green — I
i Variable L ,j:, ,,,,, .’:T‘_.. A RED
' Speed Pump+{S)f-+-—------ ‘
i LY e RED
HIGHVOLTAGE "~ _ | _|
See Figure 1 f
O Qo0 OO Q5Q Q5O  Sefaret i OsQ 080 ()

6

P14
COM NO

K5

K

Aurora AXB™
Figure 4b: Single VS Pump Low Voltage Wiring

&
N=
Sl
® & Note: Aurora AXB must be used to control
® 2 the UPMXL 25-124 pump.
,,,,,,,,,,,,,,,,, —Brown—® .
i ] i >
| Variable - Blue—@l % Aurora AXB
\ Speed .: S
| i =
i Pump i —Black—® S
'LOWVOLTAGE _ | Qpl
Low Voltage harness Ok o
connected to pump. % §
T
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Electrical Information - Flow Centers (cont.)

Two Pump Variable Speed Flow Center cont.

The use of the black wire on the left hand pump (Bottom on NP/NPD with 2 VS pumps in same circuit) is ONLY to be connected for
troubleshooting of the pumps. The left hand pump (Bottom on NP/NPD with 2 VS pumps in same circuit) will have a closed end splice
connector crimped to the black wire. Cut the closed end splice connector off and strip the wire. During troubleshooting remove the black wire
from the right hand pump (Top on NP/NPD with 2 VS pumps in same circuit) from the AXB P3 VS DATA S screw terminal and connect the black
wire from the left hand pump (Bottom on NP/NPD with 2 VS pumps in same circuit) to the same location. After the troubleshooting is complete
remove the black wire from the left hand pump and connect the black wire from the right hand pump.

Place electrical tape or wire nut on the left hand pump (Bottom on NP/NPD with 2 VS pumps in same circuit) black wire. The two pump variable
speed flow center cannot have each UPMXL 25-124 pump wired to two separate heat pumps otherwise damage to the pumps will occur
(unless it's an NPD Series flow center).

Figure 4c: Two VS Pump Low Voltage Wiring ;ﬂ w
NE=
oz

Brown—, égi
—Blue— N\ [=F5
Black—B . @'3‘1
; : T fBrown4<\‘\—\‘%:v—§
| LEFT HAND N : RIGHT HAND — J Blue \—"'Ng Aurora AXB
i &Ry : VS fi
: VARIABLE (P\u’ip . : VARIABLE () She<
| SPEED PUMP g . SPEED PUMP gl QS
{___LOWVOLTAGE e R N Op?
Low Voltage hamess attached to Low Voltage hamess (S"‘? i
pump. Do not connect black connected to pump C“‘gy"”%
wire to AXB. &
Top ——
Bottom (NP/NPD) a5
(NP/NPD)
Note: Aurora AXB must be used to control
the UPMXL 25-124 pump.
Figure 4d: Two VS Pump High Voltage Wiring
Wires provided
with flow center
| :
i Q—Green cif
LEFTHAND ([=)]- - iRlGHT HAND | [ : P RED
VARIABLE *C\ 'l | VARIABLE SR
SPEED PUMP [\ | ISPEEDPUMP =
W-see ! s "'““Q—U—RED—|
(HIGHVOLTAGE ™ | {HIGHVOLTAGE ™~
Bottom Top ) Q0 OI0 OO 00 Semmsit Q=@ QO
(NP/NPD) (NP/NPD) = -

o]

C[Jz

)
NO

K8
KS

COM

Aurora AXB
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Closed Loop Ground Source Systems

NOTE: For closed loop systems with antifreeze protection, Figure 7: Closed Loop Ground Source Application
set SW2-1to the “LOOP” (15°F) position. (Refer to the DIP
Switch Settings table in the Aurora Control section.)

Auxiliary Heat GeoLink®
Supply Polyethylene w/
Armaflex®
Insulation

— TO
LOOP
Once piping is completed between the unit, pumps and Unit Supply

the ground loop, final purging and charging of the loop

is required. A flush cart (or a 1.5 HP pump minimum) is ?
needed to achieve adequate flow velocity in the loop to
purge air and dirt particles from the loop itself. A filter ﬁa E’j
MUST be used when flushing a loop. The standard 100
micron filter bag (LFC-FIO0OM) is acceptable for capturing
relatively large debris such as pipe shavings, gravel, and e
medium sand particles. In certain installation locations
other smaller materials such as fine sand, silt, and clay can
be less than 75 microns. For these smaller particles Disconnects
the use of the 1 micron filter bag is required (LFC-F1M). —
It is also recommended to run the flush cart with the

1 micron filter bag for at least 30 minutes. Antifreeze
solution is used in most areas to prevent freezing. Flush
the system adequately to remove as much air as possible
then pressurize the loop to a static pressure of 40-50 psi
(summer) or 50-75 psi (winter). This is normally adequate
for good system operation. Loop static pressure will
fluctuate with the seasons. Pressures will be higher in

the winter months than during the cooling season. This
fluctuation is normal and should be considered when
initially charging the system.

Auxiliary
Heater
’g Knockout

Unit Power

Hot Water Generator
Connections

Low
Voltage to
Thermostat

v P Insulated piping
P/T Plugs or hose kit

Vibration Absorbing Pad

NOTE: Additional information can be found in Flow
Center installation manual and Flush Cart manual.

After pressurization, be sure to turn the venting (burping)
screw in the center of the pump two (2) turns open (water
will drip out), wait until all air is purged from the pump,
then tighten the plug. Ensure that the loop pumps provide
adequate flow through the unit(s) by checking the pressure
drop across the heat exchanger and comparing it to the unit
capacity data in this catalog. 2.5 to 3 gpm of flow per ton of
cooling capacity is recommended in earth loop applications.

41



Closed Loop Ground Source Systems cont.

Multiple Units on One Flow Center

When two units are connected to one loop pumping system,
pump control is automatically achieved by connecting the

SL terminals on connector P2 in both units with 2-wire
thermostat wire. These terminals are polarity dependant (see
Figure 8). The loop pump(s) may be powered from either

unit, whichever is more convenient. If either unit calls, the loop
pump(s) will automatically start. The use of two units on one
flow center is generally limited to a total of 20 gpm capacity.

It is recommended that water solenoid valves be installed on
heat pumps that share a flow center. This is to allow water flow
through only the heat pump that has a demand. Circulating
fluid through a heat exchanger of a system that is not operating
could be detrimental to the long term reliability of the
compressot.

Variable Speed Pump Setup

When using a variable speed pump flow center (FCV type) the
use of an AID Tool will be necessary to adjust minimum and
maximum flow rates. The factory default is: minimum=50%
and maximum=100% speed levels. See the unit Variable Speed
Pump Setup and Modulating Water Valve Setup instructions
within the Unit Startup section which is located in the back

of this manual. Always ensure that there is adequate flow for
the heat pump. See Recommended Minimum/Maximum Flow
Rates table.

NOTE: When sharing a flow center, the variable speed heat
pump should be the primary unit. When two variable speed
heat pumps share a flow center, the larger capacity heat
pump should be the primary unit.

Recommended Minimum/Maximum Flow Rates

Closed Loop Closed Loop Open Loop Open Loop
si (minimum) (maximum) (minimum) (maximum)
ize
Flow Rate GPM | Flow Rate GPM Flow Rate GPM | Flow Rate GPM
024-036 5.0 12.0 5.0 8.0
48 5.0 15.0 5.0 10.0
60 5.0 18.0 5.0 12.0
5/13/24
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Figure 8: Primary/Secondary Hook-up

Aurora Control to Aurora Control to
Premier Control Units Electromechanical Units

Aurora Control to
Aurora Control Units
Aurora Control Unit #1 Aurora Control Unit #1 Aurora Control Unit #1
with AXB Board with AXB Board with AXB Board

SLI SLO Vs SLI SLO Vs SLI SLO Vs
IN COUTC 1 2 IN COUTC 1 2 IN COUTC 1 2

Qoo < [oeeld (00T

With pump
With pump

wired to Unit 1 With pump

wired to

With pump ,*
wired to ——t=

" boooad)

IN COUTC 1 2
SLI SLO VS

SL1
In

Shut
Down

SL1
Out

C‘C

Aurora Control Unit #2
with AXB Board

Premier Control Unit #2 To Electromechanical Unit

Flow Center Requirement for OptiDry

Variable Speed Flow Center or Modulating Water Valve is
required for OptiDry option. This is critical for Head Pressure
Control which controls saturated discharge temperature by
modulating water flow to maintain adequate loop temperatures
for dehumidification. Failure to follow this requirement will
result in inadequate dehumidification operation and the
system will not be able to supply neutral air to the space.



Open Loop Ground Water Systems

Typical open loop piping is shown below. Always maintain
water pressure in the heat exchanger by placing water

control valves at the outlet of the unit to prevent mineral
precipitation. Use a closed, bladder-type expansion tank to
minimize mineral formation due to air exposure. Ensure proper
water flow through the unit by checking pressure drop across
the heat exchanger and comparing it to the figures in unit
capacity data tables in the specification catalog. 1.5-2 gpm of
flow per ton of cooling capacity is recommended in open loop
applications.

Discharge water from the unit is not contaminated in any
manner and can be disposed of in various ways, depending

on local codes, i.e. recharge well, storm sewer, drain field,
adjacent stream or pond, etc. Most local codes forbid the use
of sanitary sewer for disposal. Consult your local building and
zoning departments to assure compliance in your area. On VS
systems, a modulating valve, as shown in figure 9a is the best
choice to limit water consumption. The WWKVS well water kit
with modulating valve is the recommended setup for open loop
applications with variable speed products.

NOTE: For open loop/groundwater systems or systems that
do not contain an antifreeze solution, set SW2-Switch #1 to
the “WELL” (30°F) position. (Refer to the DIP Switch Settings
in the Aurora Control section.) Slow opening/closing solenoid
valves (type V) or modulating valves are recommended to
eliminate water hammer.

Modulating Water Valve Setup

When using a modulating water valve kit (4MWVK or
5MWVK) the use of an AID Tool will be necessary to adjust
minimum and maximum flow rates. The factory default

is: minimum=50% and maximum=100% flow levels. It is
recommended to start with a minimum setting of 65% and
adjust from there if necessary. See the Variable Speed Pump
Setup and Modulating Water Valve Setup instructions within
the Unit Startup section which is located in the back of this
manual. See Recommended Minimum and Maximum Flow
Rates table. Always ensure that there is adequate flow for the
heat pump. A modulating water valve is preferred on variable
speed system to conserve water.

Figure 10: Open System - Groundwater Application

N

Unit Supply

/ Aux. Heat Supply

\

Flexible
Duct Collar

'i Rubber Bladder
[ | Expansion Tank
Auxiliary
Heater

Knockout

Flow Control

(on outlet of
Hot Water Generator Solenoid Valve)

Connections

Disconnects
(IfApplicable)

Shut Off Valves
(to isolate solenoid
valve while acid flushing)

o
S
Compressor  Low Voltage P/T Plugs

Line Voltage to Thermostat
and Valve

Strainer
Boiler Drains
For HX Flushing
Vibration
Absorbing Pad
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Figure 9a: Modulating Water Valve Connection Option
Typical O-10VDC modulating water valve.

MODULATING VALVE

AXB BOARD

white1(O| 1,
2>

GND
24 VAQ

0-10D(

w

Figure 9b: Open Loop Solenoid Valve Connection Option
Typical slow operating external 24\ water solenoid valve
(type V) wiring.

C
R
c O roo G
WIY O cc Com
—o0 ACC NC
) Acc NO
(Type V) ABC Board
V100FPT

Figure 9c: Wiring diagram for dual water valve installations,
one type V slow operating solenoid and one BPVIO0Q/
PPV100 quick operating solenoid.

CO CCG or CCGND

W/Y O cc

()
Compressor

Contactor
Coil

—_LO—
TJor
Taco Valve

V100FPT
(Type V)

Note: SW2-4 should be ‘ON’ and SW2-5 should be ‘OFF’.

O e. CC2 or CCHI
BPV/PPV
Solenoid

Logic Board

Figure 9d: Open Loop Solenoid Valve Connection Option
Typical quick operating external 24V water solenoid valve
(type PPVIOO or BPVIOO) wiring.

]

C
R

P1

—1
—2

Acc Com
Acc NC

Acc NO
ABC Board

P2

Solenoid
Valve

NOTE: SW2-4 and SW2-5 should be “OFF” to cycle with the compressor.
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Compressor & Thermistor Resistance

Winding Resistance at 70 °F
Model Compressor Model No.
208-230/60/1
024-036 VZH028CWDMB 0185+ 7%
048 VZHO35CWDMB 0185+ 7%
060 VZH044CWDMB 0185+ 7%

5/13/24

VRJ scroll compressors are equipped with an IPM (permanent magnet
motor). Winding resistance is the resistance between indicated
terminal pins at 77°F (Resistance value + 7%). Winding resistance is
generally low and it requires adapted tools for precise measurement.
Use a digital ohm-meter capable of connecting a 4 wire probe. Use
the 4 Wire Kelvin method and measure resistances under stabilized
ambient temperature. Winding resistance varies strongly with winding
temperature; If the compressor is stabilized at a different value than
77°F, the measured resistance must be corrected with the following
formula:

a+t
Romp-Rypp = "amb
a + t77°F
t77“F : reference temperature = 77°F

t .., :temperature during measurement P
R,,.. : winding resistance at 77°F
R : winding resistance at t_

tamb *

a : Coefficient a = 390

b
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Thermistor Resistance (10k Ohm)
for FP1, FP2, HWL, suction line,
LAT, LWT and LLT
(EWT with Performance Option)

Thermistor Resistance (1k Ohm)
for compressor discharge line,
compressor ambient and EWT

Thermistor Thermistor Thermistor Thermistor
Temperature Resistance Temperature Resistance
(°F) (Ohms) (°F) (Ohms)
5 75757-70117 20 974.4-973.4
14 57392-53234 25 985.4-984.4
23 43865-40771 30 996.1-995.1
32 33809-31487 35 1007.0-1006.0
41 26269-24513 40 1017.8-1016.8
50 20570-19230 45 1028.6-1027.6
59 16226-15196 50 1039.5-1038.5
68 12889-12093 55 1050.2-1049.2
77 10310-9688 60 1061.2-1060.2
86 8300-7812 65 1072.9-1071.9
95 6723-6337 70 1082.7-1081.7
104 5480-5172 75 1093.4-1092.4
13 4490-4246 80 1103.0-1102.0
122 3700-3504 85 1115.5-1114.5
131 3067-2907 90 1126.2-1125.2
140 2554-2424 95 1136.6-1135.6
149 2149-2019 100 1147.2-1146.2
11/30/22 105 1158.1-1157.1
110 1168.8-1167.8
115 1179.4-1178.4
120 1190.1-1189.1
125 1200.3-1199.3
130 1212.2-1211.2
1/30/22




Reference Calculations

Heating Calculations: Cooling Calculations:
LWT = EWT - HE LWT = EWT + L
- gpm x 500 gpm x 500
HC LAT (DB) = EAT (DB) - s¢
LAT = EAT cfm x 1.08 cfm x1.08
LC=TC-SC
TH = HC + HW
s/m=3¢
TC

Abbreviations and Definitions

cfm = airflow, cubic feet/minute
EWT = entering water temperature, Fahrenheit
gpm = water flow in gallons/minute

WPD = water pressure drop, psi and feet of water
EAT = entering air temperature, Fahrenheit (dry bulb/wet bulb)

HC = air heating capacity, MBtu/h

TC = total cooling capacity, MBtu/h
SC = sensible cooling capacity, MBtu/h
kW = total power unit input, kilowatts
HR = total heat of rejection, MBtu/h
HE = total heat of extraction, MBtu/h

HWC = hot water generator capacity, MBtu/h
EER = Energy Efficient Ratio
= Btu output/Watt input

COP = Coefficient of Performance

= Btu output/Btu input
LWT = leaving water temperature, °F
LAT = leaving air temperature, °F
TH = total heating capacity, MBtu/h
LC = latent cooling capacity, MBtu/h
S/T = sensible to total cooling ratio
DH = Dehumidification
SST = Saturated Suction Temperature

HPC = Head Pressure Control
MHGR = Modulating Hot Gas Reheat
RH = Reheat
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Operating Limits

. . Cooling Heating

Operating Limits 133 ITS) 13) 1T
Air Limits
Min. Ambient Air 45 7.2 45 7.2
Rated Ambient Air 80 26.7 70 211
Max. Ambient Air 100 378 85 29.4
Min. Entering Air 50 10.0 40 4.4
Rated Entering Air db/wb | 80.6/66.2 27/19 68 20.0
Max. Entering Air db/wb 110/83 43/28.3 80 26.7
Water Limits
Min. Entering Water 30 -11 20 -6.7
Normal Entering Water 50-110 10-43.3 30-70 -11
Max. Entering Water 120 48.9 90 32.2
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NOTE: Minimum/maximum limits are only for start-up conditions, and are
meant for bringing the space up to occupancy temperature. Units are not
designed to operate at the minimum/maximum conditions on a regular
basis. The operating limits are dependent upon three primary factors: 1)
water temperature, 2) return air temperature, and 3) ambient temperature.
When any of the factors are at the minimum or maximum levels, the

other two factors must be at the normal level for proper and reliable unit
operation.



Preventative Maintenance

Water Coil Maintenance

1. Keep all air out of the water. An open loop system should
be checked to ensure that the well head is not allowing
air to infiltrate the water line. Lines should always be
airtight.

Keep the system under pressure at all times. It is
recommended in open loop systems that the water
control valve be placed in the discharge line to prevent
loss of pressure during off cycles. Closed loop systems
must have positive static pressure.

NOTE: On open loop systems, if the installation is in an area
with a known high mineral content (125 PPM or greater) in
the water, it is best to establish with the owner a periodic
maintenance schedule so the coil can be checked regularly.
Should periodic coil cleaning be necessary, use standard coil
cleaning procedures which are compatible with either the
cupronickel or copper water lines. Generally, the more water
flowing through the unit the less chance for scaling.

Other Maintenance
Filters

Air filters and variable speed drive filter must be clean to
obtain maximum performance. They should be inspected
monthly under normal operating conditions and be replaced
when necessary. Units should never be operated without a
filter. The VS drive filter is located on the lower left corner of
the cabinet. Removing the two screws in the honey comb grill
allows access to the filter. Run the filter under warm water
and gently rub. Let the filter dry. Re-install the filter and cover.

Condensate Drain

In areas where airborne bacteria produce a slime in the drain
pan, it may be necessary to treat chemically to minimize

the problem. The condensate drain can pick up lint and dirt,

especially with dirty filters. Inspect twice a year to avoid the
possibility of overflow.

Blower Motors

ECM blower motors are equipped with sealed ball bearings
and require no periodic oiling.

Hot Water Generator Coil
See Water Coil Maintenance section above.

PinnaCoil™ Air Coil

The air coil must be cleaned to obtain maximum performance.
Check once a year under normal operating conditions and,

if dirty, brush or vacuum (with a brush attachment) clean.
Care must be taken not to damage the aluminum fins while
cleaning.

A CAUTION: Fin edges are sharp.

Replacement Procedures

Obtaining Parts

When ordering service or replacement parts, refer to the
model number and serial number of the unit as stamped on
the serial plate attached to the unit. If replacement parts are
required, mention the date of installation of the unit and the
date of failure, along with an explanation of the malfunctions
and a description of the replacement parts required.
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In-Warranty Material Return

Material may not be returned except by permission of
authorized warranty personnel. Contact your local distributor
for warranty return authorization and assistance.



Troubleshooting

Aurora Control System

NOTE: Refer to the Aurora Base Control Application and
Troubleshooting Guide and the Instruction Guide: Aurora Interface
and Diagnostics (AID) Tool for additional information.

To check the unit control board for proper operation:
1. General Check

« If any new device was installed, or any wiring was
changed, check the connections to ensure the wiring is
correct, and all the wires are in good condition.
Verify all the plugs are securely connected and in good
condition.
Check the DIP switch (SW2) positions are correct.
Measure 24 VAC between R and C. (The actual reading
may be from 18 to 30 VAC). Check the incoming power
and the power transformer if the R and C voltage
reading is not correct.
No LEDs are On
Check 24 VAC on board.
Check the 3 amp fuse. Replace the fuse if needed.
Verify transformer circuit breaker has not tripped if no
low voltage is present.
Disconnect the thermostat connection P1.
Replace the Aurora base control board.

Reheat Valve (OptiDry Option Only)

Ensure proper wire location on the terminals and that all wires
are tightened accordingly before proceeding to troubleshooting
steps.
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Test the valve:

The resistance of the motor winding may be tested without open-
ing the system.

1. Remove power from the external controller and IB-G.

2.  Remove valve leads from the IB-G.

3. Measure the resistance between black and white leads of the
valve.

*the resistance should be 75Q *10% to 100Q +10% at
71°F (21.7°C).

4. Measure the resistance between the green and red leads. This
value should be within 5% of the resistance between the
black and white leads recorded in step 3.

5.  Measure the resistance from any lead to the valve body.Resis-

tance should be infinite (open).

Refrigerant Systems

Refrigerant pressures are monitored by the control system; to
maintain sealed circuit integrity, do not install service gauges
unless pressure sensor is suspected to be inoperative. Compare the
change in temperature on the air side as well as the water side to
the Unit Operating Parameters tables. If the unit’s performance is
not within the ranges listed, make sure the airflow and water flow
are correct. Check superheat and subcooling with an AID Tool. If
superheat and subcooling are outside recommended ranges, an
adjustment to the refrigerant charge may be necessary.

NOTE: Refrigerant tests must be made with hot water generator
turned “OFF”. Verify that air and water flow rates are at proper
levels before servicing the refrigerant circuit. For OptiDry option,
MHGR valve is inactive during system performance validation.
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Aurora Interface Diagnostic (AID) Tool

Aurora Input-Output Diagnostics

Troubleshooting the Aurora logic board
can be accomplished using nothing more
than a couple of jumper wires and a volt
meter. The process can be simplified with
the use of the Aurora Interface Diagnostic
Tool (AID Tool). The AID Tool allows

the user to see lockout and fault history
information, thermostat inputs, sensor
inputs, system outputs, timer, etc.

Aurora ABC Checkout

Before replacing the Aurora ABC control board the proper
troubleshooting steps must be taken to ensure that the board is the
root cause. On the following pages are several flow charts that will
assist in checking the control board. If it is found that the control board
is faulty, contact technical services for a replacement part.

Blower Speed Dehumidification
Selection N'tlmber PWM % PWM %
1 2 2
2 11 3
3 19 9
4 31 20
5 41 28
6 52 37
7 60 44
8 68 51
9 78 59
10 89 69
11 95 74
12 98 76

LED Displays

Slow Flash = 1 second on and 1 second off

Fast Flash = 100 ms on and 100 ms off

Flash Code = 100 ms on and 400 ms off with a 2 second pause
between packages

SW1 Operation

Holding SW1 Description of Operation LED
2to 5 sec Enter Test Mode Green LED Slow Flash
5to 10 sec Enter ECM Configure Mode Yellow LED Off
50 to 60 sec | Reset Configure Mode (default) Yellow LED Off
> 60 sec SW1 Operation Cancel Yellow LED Back to Normal

“SW1 operation cancel,” holding SW1 for longer than 60 seconds
operation will be cancelled. Yellow LED will go back to normal
operation.

Fault Retries Before Lockout

Type of Fault Total Tries Before Lockout

High Pressure 3 Retries
Low Pressure 3 Retries
Freeze Detection 1 - (Coax) 3 Retries
Freeze Detection 2 - (Air coil) 3 Retries
Condensate Overflow 3 Retries
Over/Under Voltage Shutdown No Lockout
Compressor Monitor No Retry
Freeze Detection Sensor Error

! No Retry
(Sensor is out of range)

Preliminary Checkout Procedure

Troubleshooting liquid source heat pumps with Aurora controls is an
easy and straight forward process. Most service problems are related
to water flow (insufficient or too cold). Also, most service problems can
be fixed without connecting refrigerant manifold gauges.

The first item to check is system performance which can be done
in six steps. Before beginning make sure the hot water generator
pump is disconnected.

STEP 1: Check and/or set source water flow. Refer to the install
manual for the specific piece of equipment’s correct water flow setting.

STEP 2: Check the temperature difference through the coaxial
heat exchanger and compare to the Operating Parameters table in
the equipment install manual.

STEP 3: Check the air temperature rise/drop and compare to the
Operating Parameters table in the equipment’s installation manual.

STEP 4: If the first three steps check out, perform a heat of
extraction/rejection test as described in the Water Side Analysis:
Heat of Extraction/Rejection section to confirm proper operation.
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STEP 5: If any or all of the above steps do not check out, be sure
that the air coil and filter are clean.

STEP 6: Check superheat and subcooling by placing refrigeration
gauges on the unit. Compare superheat and subcooling values with
the charts in the equipment installation manual.

If the above six steps do check out, it would be safe to assume that
the unit is performing well and the problem must lie elsewhere, i.e.
excessive heat loss/gain in the structure or duct system, (undersized
duct and/or registers, etc.)

If you suspect a specific problem, refer to the Table of Contents

and select the reference that most closely matches the situation
encountered. If problems persist after completing the preliminary
checkout procedure, refer to the Troubleshooting Checklist. Select the
problem which is closest to the situation you have encountered.
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Aurora Fault/Alarm Codes (ABC-Red LED)

Aurora now expands the Fault/Alarms in to several groups.

¢ Faults are system critical faults to the heat pump and will cause
a Lockout. Some are retried 3 times before locking out while
others lockout out immediately. Consult the Fault Retries table
before lockout for details.

¢ Alarms are designed solely to alert the customer and the dealer
to alarms designed as an input only to the Aurora system.
These alarms are not system critical.

« Errors are sensor/hardware errors that although may not be
system critical, may need serviced for optimal features.

¢ SafeMode - the system is still operational during safemode
however the compressor is restricted to 2400 rpm (speed 5).

¢ Derating Mode - the system is operating, but out-of-range
condensing, evaporating, drive current or supply voltage
operating conditions are causing the drive to self-limit the
capacity output and bring the unit back into more normal
operating parameters until a solution occurs to the adverse
condition.

Summary Table of Faults, Alarm, and Errors

All lockouts and alarms are shown in the Status LED (LEDT1, Red)
table with the associated codes visible on the thermostat, ABC
Fault LED, and in text in the AID Tool.

Aurora Fault Codes (ABC-Red LED)

These fault codes generally will affect the operation of the heat
pump and will cause a lockout.

E1, Fault Input - A Y1/Y2 style thermostat is providing a non-
normal sequence of signals possibly caused by a bad thermostat
wire or connection.

E2, High Pressure - Fault is recognized when the Normally Closed
High Pressure Switch, P4-9/10 opens, no matter how momentarily.
The High Pressure Switch is electrically in series with the
Compressor Contactor and serves as a hardwired limit switch if an
overpressure condition should occur.

E3, Low Pressure - Fault is recognized when the Normally Closed
Low Pressure Switch, P4-7/8 is continuously open for 30 seconds.
Closure of the LPS any time during the 30 second recognition
time restarts the 30 second continuous open requirement. A
continuously open LPS shall not be recognized during the 2
minute startup bypass time.

E3, Loss of Charge - Fault is recognized when the Normally
Closed Low Pressure Switch, P4-7/8 is open prior to the
compressor starting.

E4, Freeze Detection-Air Coil - Air Coil Freeze Detection will use
the FP2 input to protect against ice formation on the air coil. The
FP2 input will operate exactly like FP1 except that the set point is
30 degrees and is not field adjustable.

E5, Freeze Detection-Coax - Set points shall be either 30°F or
15°F. When the thermistor temperature drops below the selected
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set point, the control shall begin counting down the 30 seconds
delay. If the thermistor value rises above the selected set

point, then the count should reset. The resistance value must
remain below the selected set point for the entire length of the
appropriate delay to be recognized as a fault. This fault will be
ignored for the initial 2 minutes of the compressor run time.

E7, Condensate Overflow - Fault is recognized when the
impedance between this line and 24 VAC common or chassis
ground drops below 100K ohms for 30 seconds continuously.

E8, Over/Under Voltage Shutdown - An over/under voltage
condition exists when the control voltage is outside the range of
18 VAC to 30 VAC. If the over/under voltage shutdown lasts for
15 minutes, the lockout and alarm relay will be energized. Over/
under voltage shutdown is self-resetting in that if the voltage
comes back within range of 18 VAC to 30 VAC for at least 0.5
seconds, then normal operation is restored.

E10, Compressor Monitoring - Fault is recognized when the
compressor has an open circuit, potential welded contactor.

ET1, FP1 Sensor Error - Fault is recognized when the impedance
between this line and 24 VAC common or chassis.

E14, Critical AXB Sensor Error - Fault is recognized when a
sensor faults that is critical to heat pump operation. These
sensors would include the HW Temperature limit sensor.

E15, Alarm Hot Water - Fault is recognized when the hot water
temperature sensor is either over the configured limit or the
Aurora has determined the current conditions should disengage
the hot water generation capability limit.

E16, Variable Speed Pump - Fault is recognized when the variable
speed pump returns a fault code from its PWM feedback signal.

E19, Critical Communication Error - A critical communication
error has occurred with a board that previously had been
configured but now is not available for communication. Since
this is critical to unit operation, the heat pump will be locked out
with this fault displayed on the ABC board and the thermostat.
The AID Tool should be used to view the configuration window
and ascertain the status of all appropriate board communication.
The fault displayed will be removed when the problem has been
resolved or the unit is soft or hard reset.

ES51, Drive Fault - Discharge Temperature Invalid - The reading
of the discharge temperature sensor (Sd) is >280°F or is not
within the specified sensor range of -60 to +200°C (-76 to
+392°F). Possible causes are faulty wiring or a defective sensor.
The system will go to safe mode speed and return to normal
operation, when the problem has been resolved.

E52, Drive Fault - Suction Pressure Invalid - The reading of the
suction pressure transmitter is not within the specified sensor
range
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Aurora Fault/Alarm Codes (ABC-Red LED) cont.

of O to 16bar (O to 232psi). Possible causes are faulty wiring or
a defective transmitter. The system will go to safe mode speed
and return to normal operation, when the problem has been
resolved.

E53, Drive Fault - Condenser Pressure - Invalid - The reading
of the condenser pressure transmitter is not within the
specified sensor range of O to 50bar (O to 725psi). Possible
causes are faulty wiring or a defective transmitter. The system
will go to safe mode speed and return to normal operation,
when the problem has been resolved.

E54, Drive Fault - Low Supply Voltage - The supply voltage
has dropped below 180V and the drive has stopped the
compressor. When the supply voltage has recovered to at least
190V, the drive will resume operation possibly with derating of
the output power. This fault does not require soft or hard reset.
Powering off/on too quickly (<30 sec.) can also cause this fault.

E56, Drive Fault - Over Current - The drive has encountered
an over current event and has stopped operation. An over
current can be triggered by a number of different events, such
as motor phase loss, locked rotor, short circuit or ordinary
overload condition. The drive will stop the compressor and
will attempt 5 times to auto restart the system after waiting
2 minutes. If more than 5 events occur within 1 hour then

the drive will go into a trip lock condition and it becomes
necessary to cycle power to the drive and to perform a reset
to restart the system. In case of an earth fault, the drive goes
immediately into a trip lock condition and will not attempt to
restart the system.

E57, Drive Fault - Over/Under Voltage - The DC Link voltage
in the drive has reached a critical low level (<185vdc) or high
level (>450vdc) and has stopped operation. When the DC link
voltage has recovered, the drive resumes operation. A voltage
condition can happen due to a mains failure. The drive will
attempt to auto-restart the system after 2 minutes. This fault
does not require soft or hard reset.

E58, Drive Fault - Over Temperature - The drive has
encountered an over temperature condition and has stopped
operation (trip lock). An over temperature occurs when the
temperature measured inside the drive has reached a critical
level (>115°C / 239°F). Possible causes are insufficient cooling
due to a defective cooling fan, blocked air circulation or
extreme high ambient temperature. To restart the system, it is
necessary to cycle power to the drive and to perform a reset.

E59, Drive Fault - Internal Error - The drive has encountered
an internal error, e.g. missing communication between the
microprocessors. The drive goes immediately into a trip lock
condition. To restart the system, it is necessary to cycle power
to the drive and to perform a reset, however it is likely that the
drive will not recover from this condition.

E61, Multi Safe Mode - More than one Safe Mode condition is
present requiring lockout.
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E71, EEV Fault - Loss of Charge (LOC) - The EEV sensors have
determined that the unit has experienced a severe loss of charge
and will be locked out.

Aurora Error Codes

NOTE: The system is operating normally, but a sensor or
communication issue is preventing full features of the system.
Since these can be deemed non-critical to system operation, such
as internet access boards etc., they may simply cause errors/
alerts that signal the user to the situation but may not effect
normal operation.

E13, Non Critical AXB Sensor Error - Fault is recognized when a
sensor faults that is not critical to heat pump operation. These
sensors would include the performance, energy monitoring and
refrigeration sensors.

E18, Error Non-Critical Communication Error - A non-critical
communication error has occurred such as communication to the
internet access board. Since this is not critical to unit operation,
the heat pump will continue operating normally with this error
displayed on the ABC board and the thermostat. The AID Tool
should be used to view the configuration window and ascertain
the status of all appropriate board communication. The Error
displayed will be removed when the problem has been resolved.

E55, Drive Fault - Out of Envelope - The automatic derating
functions were unable to bring the operating point back into the
compressor envelope. After operating outside the envelope for
more than 90 seconds (low suction pressure 60 sec.), the system
stops and issues an alarm. The drive will attempt to auto-restart
the system after 2 minutes. Note that some E55 faults can be
generated by low loop temperatures in cooling frequently which
is experienced in the spring time. These will not result in a full
lockout. The Aurora will alter compressor speed to avoid the E55
condition but these events will still be visible in the E55 history.

Aurora Derating Codes

NOTE: the system is operating, but out-of-range condensing,
evaporating, drive current or supply voltage operating conditions
is causing the drive to self-limit the capacity output and bring the
unit back into more normal operating parameters until a solution
occurs to the adverse condition. It is possible for some situations
to progress from Derating to SafeMode to finally locking out due
to a fault.

E41, Derating Drive - High Drive Temperature -The temperature
measured in the drive’s power electronics has reached a critical
level (>239°F/115°C) and the drive cannot maintain full capacity
output. Therefore the drive slows the compressor down until
the temperature is no longer critical. When temperatures have
normalized the drive will attempt to return to normal operation.
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Aurora Fault/Alarm Codes (ABC-Red LED) cont.

E42, Derating Drive - High Discharge Temperature - The
compressor discharge temperature (Sd) has reached a

critical high value (>280°F/138°C). To decrease the discharge
temperature, the drive has slowed down the compressor. When
the temperature has normalized the drive will attempt to return to
normal operation.

E43, Derating Drive - Low Suction Pressure - The suction
pressure (PO) has reached a critical low value. To make the
suction pressure recover, the drive has slowed down the
compressor. When the pressure has normalized the drive will
attempt to return to normal operation.

E44, Derating Drive - Low Condenser Pressure - The condenser
pressure (Pc) has reached a critical low value (<119psig). If the
condensor pressure remains at a critical low level after the start
up sequence, the drive reports an alarm. This alarm indicates that
the system may have encountered a loss of charge. If this alarm
is subsequently reported 10 times the drive goes into a trip lock
condition.

E45, Derating Drive - High Condenser Pressure - The condenser
pressure (Pc) has reached a critical high value (>654psig). To
decrease the condenser pressure, the drive has slowed down
the compressor. When the pressure has normalized the drive will
attempt to return to normal operation.

E46, Derating Drive - Output Power Limit - The supply voltage
has dropped below 208V or an extreme operating condition, e.g.
high condensing pressure has activated the derating function
limiting the output power of the drive. The drive will return to
normal operation when the supply voltage has recovered or
operating conditions have normalized.

Aurora SafeMode Codes

NOTE: The system is still operational during safemode, however
the compressor is restricted to 2400 rpm (speed 6). It is possible
for some situations to progress from Derating to SafeMode to
finally locking out due to a fault.

E47, SafeMode Drive - EEV Indoor Failure - The communication
with the indoor EEV controller has been interrupted and the EEV
controller has switched to independent mode to maintain the
requested superheating. The system will go to safe mode speed
and return to normal operation when communication has been
re-established.

E48, SafeMode Drive - EEV Outdoor Failure - The communication
with the outdoor EEV controller has been interrupted and the
EEV controller has switched to independent mode to maintain the
requested superheating. The system will go to safe mode speed
and return to normal operation when communication has been
re-established. Not used in GSHP.

E49, SafeMode Drive - Ambient Temperature Invalid - The
reading of the ambient temperature sensor (Samb) is not within
the specified sensor range of -60 to +100°C (-76 to +212°F).
Possible causes are faulty wiring or a defective sensor. The system
will go to safe mode speed and return to normal operation, when
the problem has been resolved.
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E72, SafeMode EEV - Suction Temperature Invalid - The reading
of the suction temperature sensor is not within the specified
sensor range of -60 to +200°C (-76 to +392°F). The EEV will be
positioned at 50% and the compressor will be operated at 2400
rom in SafeMode until rectified. Possible causes are faulty wiring
or a defective sensor. The system will go to safe mode speed and
return to normal operation, when the problem has been resolved.

E73, SafeMode EEV - Leaving Air Temperature (LAT) Invalid -
The reading of the leaving air temperature sensor is not within the
specified sensor range of -60 to +200°C (-76 to +392°F). Normal
operation will continue with an Error 73 display on the thermostat
to notify the user of the issue. Possible causes are faulty wiring or
a defective sensor. The Error displayed will be removed when the
problem has been resolved.

E74, SafeMode EEV - Maximum Operating Pressure (MOP) - The
reading of the suction pressure is above the recommended limit. If
this condition persists more than 90 seconds, the Drive will revert
to a Fault - Out of Envelope Code 35. The system will continue to
operate in SafeMode at 2400 rpm until the situation is resolved or
the drive has fault on an out of envelope condition.

Aurora Alarm Codes

These alarms are planned to alert the homeowner and the service
personnel but will NOT effect system operation and are for
information only. These would be available on the thermostat, AID
Tool and the internet access for remote monitoring capability.

E21, Loop Pressure Alarm - Fault is recognized when the loop
pressure sensor is installed and the loop pressure falls below the
setpoint.

E23 and E24, Home Automation 1 and 2 Inputs - The Home
automation inputs are simple 24VAC inputs that will trigger an
AID Tool and thermostat alert for the homeowner. These would
require optional sensors and or equipment for connection to
the AXB board. With two inputs, two different sensors can be
selected. The selected text will then be displayed on the AID Tool
and com thermostats. These events will NOT alter functionality or
operation of the heat pump/accessories and is for homeowner/
service notification only. With a closed dry contact signal, this
input will cause an alarm E23 or E24 to indicate on the stat or
flash on ABC. The AID Tool will allow configuration of these two
inputs independently between the following selections:
* No Action
¢ Home Automation Fault [no lockout, info only] - Output
from home automation system
* Security Alarm [no lockout info, only] - Output from
home security
* Sump Alarm Fault [no lockout info, only] - Switch output
from sump sensor
* Smoke/CO Alarm Fault [no lockout info, only] - Switch
output from Smoke/CO sensor
e Dirty Filter Alarm [no lockout info, only] - Output from
dirty filter sensor



Troubleshooting Checklist

Equipment will not start or operate
* Follow the troubleshooting flow charts to find root cause.

High pressure lockout in the heating mode

* Check for air flow interruption from one or more of the
following: inoperative blower, dirty filters or air coil, blocked
return air grill, closed or blocked supply registers, restricted
supply or return duct, zone dampers, etc. If airflow is
suspected as being a problem, make a quick check using
the following example: Velocity in a supply duct should
not exceed 1000 fpm and 700 fpm in return ducts. For
this example we will use a Variable Speed 036 which has
a maximum rating of 1575 cfm at 0.50 static (Refer to the
blower performance tables in the install manual for your
particular piece of equipment). Using the formula: Area in
square feet equals quantity in cfm divided by velocity in
fom (A=cfm/fpm), 1.57 sq. ft. is needed for the supply duct
and 2.25 sq. ft. is needed for the return duct. Refer to the
troubleshooting flow charts if a problem with the blower
motor or logic board is suspected.

* Check for EEV operation. EEV opening percentage should
change as compressor speed changes.

* Make sure the discharge pressure is within the operating
range shown in the product install manual.

¢ The unit may be overcharged; check superheat and sub
cooling. If this problem is verified, recharge using approved
methods.

High pressure lockout in the cooling mode

* Water flow may be restricted or inadequate. Verify in
accordance with the pressure drop tables shown in product
install manual. Also, look for the following: solenoid valve
may not be opening on well water units, pump(s) may
be inoperative in the flow center, debris may be blocking
coil (back flush using at least 20 PSI), or air may be in the
loop (flush loop). Variable speed pump may not be setup
properly.

* Water to refrigerant heat exchanger may be fouled with
debris. If so, back flush with at least 20 psi of water
pressure.

* If mineral accumulation is evident, clean the heat exchanger
with acid.

* Entering air temperature may be too high. Equipment is
designed for a maximum of 85°F DB and 71°F WB.

* Check for EEV operation. EEV opening percentage should
change as compressor speed changes.

¢ The unit may be overcharged; check superheat and sub
cooling. If this problem is verified, recharge using approved
methods.

Low pressure lockout in heating mode

* |f equipment is installed in a low temperature area (below
50°F), install a crankcase heater, then protect the unit from
the elements.
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Water flow may be restricted or inadequate. Verify in
accordance with the pressure drop tables shown in product
install manual. Also, look for the following: solenoid valve
may not be opening on well water units, pump(s) may

be inoperative in the flow center, debris may be blocking
coil (back flush using at least 20 PSI), or air may be in the
loop (flush loop). Variable speed pump may not be setup
properly.

Check for EEV operation. EEV opening percentage should
change as compressor speed changes.

Return air temperature may be below 50°F. Block off air
coil temporarily to improve flow of refrigerant through the
system. Air below 50°F cannot be tolerated on a continuing
basis. Correct the problem.

Refrigerant may be low. Check for leaks, reclaim refrigerant,
repair if necessary, recharge using approved methods.

Low pressure lockout in the cooling mode

Check for inadequate air flow. Follow the same procedure as
shown for a high pressure lockout in the heating mode.
Check for EEV operation. EEV opening percentage should
change as compressor speed changes.

Refrigerant charge may be low.

Freeze detection lockout in either the heating or
cooling mode

Water flow may be restricted or inadequate. Verify in
accordance with the pressure drop tables shown in product
install manual. Also, look for the following: solenoid valve
may not be opening on well water units, pump(s) may

be inoperative in the flow center, debris may be blocking
coil (back flush using at least 20 PSI), or air may be in the
loop (flush loop). Variable speed pump may not be setup
properly.

Disconnect freeze sensor from control and measure the
resistance. Cross reference with the Thermistor Data table.
Airflow may be inadequate.

Condensate over flow lockout in either the heating or
cooling mode

Make sure the drain line pitches away from the unit. Install

a vertical vent on horizontal drain lines over six feet long.
Clean condensate pan and be sure outlet and drain line from
the condensate pan is clear.

Reversing valve does not operate

Disconnect solenoid and check for continuity across coil.
Replace coil if continuity is not found.

If stuck reversing valve is suspected, restrict airflow in
heating mode (to build pressure), then switch immediately
to the cooling mode.



VARIABLE SPEED PACKAGED HEAT PUMP OPERATION AND MAINTENANCE MANUAL

Control Board Troubleshooting Steps

1) General Check

If any new device was installed, or any wiring was changed,
check the connections to ensure the wiring is correct, and
all the wires are in good condition.

Verify all the plugs are securely connected and in good
condition.

Check the DIP switch (SW2) positions are correct.

Measure 24 VAC between R and C. (The actual reading may
be from 18 to 30 VAC). Check the incoming power and the
power transformer if the R and C voltage reading is not
correct.

2) No LEDs are On

Check 24 VAC on board.

Check the 3 amp fuse. Replace the fuse if needed.

Verify transformer circuit breaker has not tripped if no low
voltage is present.

Disconnect the thermostat connection P1.

Replace the Aurora base control board.

3) Red LED Flash Code

Input Fault (Code 1) - Indicates that both O and W input
signals are present. Disconnect the thermostat connector
from the ABC board and then cycle power to the board. If
the fault does not reappear, then the problem is between the
thermostat and the thermostat connector. Otherwise, replace
the ABC board.

High Pressure Fault (Code 2) - Indicates the system pressure
has exceeded 600 psi (R-454B) which may have been caused
by low water flow in cooling, (check coaxial heat exchanger
for mineral build-up) or low air flow in heating (check filters
and coil for dirt build-up). Measure P4-9 and C is 24 VAC. If
not, replace ABC. Check the heat pump refrigeration system.
Cycle the power to reset the system. Measure P4-10 and C is
24 VAC. If not, replace the high pressure sensor.

Low Pressure Fault (Code 3) - Indicates low pressure switch
has opened which may indicate a loss of system charge,
system restriction, or frozen heat exchanger. Measure P4-7
and C is 24 VAC. If not, replace ABC. Check the heat pump
refrigeration system. Cycle the power to reset the system.
Measure P4-8 and C is 24 VAC. If not, replace the low pressure
sensor. Refrigerant may be low. Check for leaks, reclaim
refrigerant, repair if necessary, pump down and recharge

the system to the quantity of refrigerant shown on the unit
nameplate.

Freeze Detection 1 Fault (Code 5) - Indicates low or no water
flow; low system charge; or faulty EEV in heating mode.

Make sure the DIP switch FP1 (SW2-1) selection matches

the application. Measure the temperature on the refrigerant

line next to the freeze detection thermistor. Disconnect the
connector P4. Measure the resistance reading between P4-3,
P4-4. Refer to the Thermistor Data table, find the corresponding
temperature data. Compare the data with the temperature
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measurement from the refrigerant line. The temperature should
be within +/- 2° F. If not, replace the thermistor.

Other items to check when troubleshooting a water flow
lockout are superheat, water flow through the coaxial heat
exchanger and antifreeze composition. High superheat in
heating will lower the refrigerant line temperature where the
freeze detection thermistor is located. In this case, check
the EEV. Closed loop systems are rated at 3 gpm/ton. If a
closed loop system is running at less than 3 gom/ton, the
temperature difference between the refrigerant line and the
actual leaving water temperature will be greater and could
lead to possible water flow lockouts.

Condensate Fault (Code 7) - Indicates condensate water in
the drain pan fills up and touches the spade terminal. Make
sure the drain line pitches away from the unit. Install a vertical
vent on horizontal drain lines over six feet long. Clean and be
sure outlet and drain line from the condensate pan is clear.
Start the system in cooling Observe the water level in the
drain pan. If the unit is locking out on condensate and the
drain pan is dry, remove the condensate wire from the drain
pan and tape it out of the way. Be careful to not ground the
wire out because that will cause the unit to lockout on drain
overflow. If the unit is still locking out, check the brown wire
all the way back to the ABC for a short to ground. Remember
that the condensate sensor is just a wire looking for a ground.
If it touches any metal in the cabinet, the unit will see that as
a drain fault. If removing the wire from the drain pan stopped
the false drain lockouts, put the condensate sensor back in
place in the drain pan. Pay close attention to how far the
spade terminal sits down in the drain pan. If the terminal is
pushed all the way down so that it is touching the bottom

of the drain pan, this will cause a drain lockout if there is any
trace of water. If the spade terminal fits loosely in the drain
pan, spread the terminal open to make it fit snugly in the drain
pan.

Over/Under Voltage Shutdown Fault (Code 8) - Indicates the
control voltage is or had been outside the range of 18 to 30
VAC for more than 15 minutes. Using a voltage meter, check
the incoming power line voltage is within + or - 25%. If not,
there is a power line issue. Check the secondary of the control
transformer with a voltage meter. The voltage should be 18 to
30 VAC. If not, replace the control transformer.

Freeze Detection FP1 Sensor Fault (Code 11) - Indicates
the freeze detection sensor is out of range. Disconnect the
connector P4. Measure the resistance reading between
P4-3, P4-4. Refer to the Thermistor Data table, find the
corresponding temperature data. Compare the data with
the temperature measurement from the refrigerant line. The
temperature should be within +/- 2°F. If not, replace the
thermistor.
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Control Board Troubleshooting Steps

4) Other Faults
ECM Motor Will Not Start
1. Measure the voltage output between P13-1 and P13-5.
Reference the following table for blower speed vs.
voltage.

Blower Speed

Selection Number DC Volts

0.6 VDC
2.7 VDC
4.6 VDC
7.5 VDC
9.8 VDC
12.5 VDC
14.4 VDC
16.3 VDC
18.5 VDC
21.2 VDC
22.3 VDC
23.4 VDC

Slolo|~w|o|a|s|u|n|=

—

N}

2. Measure the voltage from C to F terminals (P5-2).
The reading should be 24VAC.

Compressor First Stage Will Not Start - See the Flow Chart.

No Alarm Output - Measure the voltage output between P2-4
and C. The reading should be 24 VAC or a pulsed 24 VAC
dependent on the selection of SW2-7.

Accessory Relay Does Not Operate - Measure the continuity
between P2-2 and P2-3. It should read closed when relay

is engaged. If this is not correct, check SW2-4 and SW2-5
settings.

No Lockout Output - Measure the voltage output between
P1-1 and C. The reading should be 24 VDC or a pulsed 24

VDC dependent on the selection of SW2-7. If voltage is not
present, make sure the unit is in lockout and not fault retry.

Auxiliary Heater Does Not Function - Measure the voltage
output between P3-1, P3-2, and P3-3, P3-4. The output
should be 24 VDC. If voltage is not present, check thermostat
operation and wiring.

Loop Pump Does Not Start - The loop pump is controlled
by the AXB board. Check to make sure the control board

is powered by taking a voltage reading across R and C to
check for 24VAC. If 24VAC is not present check the wiring
connections, 24VAC is supplied to the AXB through the
harness connected to P9. Next check to make sure the ABC
is attempting to run the compressor, the loop pump will
only run when the ABC is commanding CC on, the pump
slave input is active, or the AXB has lost communication
with the ABC. Please refer to troubleshooting flow charts for
additional checks on the loop pump.
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5) Thermistor

Disconnect the thermistor from the board and measure
ohms. Compare the ohms reading to the thermistor data
chart in this manual. If the thermistor reads open or shorted
the thermistor is bad and should be replaced.

6) Pressure Transducer

Check to make sure the board is powering the transducer
by checking for 5VDC between the brown and blue wires.
If the reading is OVDC the transducer is not being powered
and the board should be replaced. If there is 5VDC present
the transducer is powered and the output should be
checked. To check the output, measure the DC voltage
between the brown and black wires. The value should be
between 0.3VDC and 4.5VDC. If it is outside of this range
the transducer should be replaced.

7) Flow Meter

Check to make sure the board is powering the transducer
by checking for 5VDC between the brown and green wires.
If the reading is OVDC the transducer is not being powered
and the board should be replaced. If there is 5VDC present
the transducer is powered and the output should be
checked. To check the output, measure the DC voltage
between the brown and white wires. The value should be
between 0.3VDC and 3.3VDC. If it is outside of this range
the transducer should be replaced.

8) Current Transducer

Disconnect the current transducer from the board and
measure ohms across the two wires. The ohms reading
should be approx. 22 ohms.
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Use the following flow charts to aid in troubleshooting the control board.

Compressor Will Not Start
Without AID Tool

\\
‘ Compressor \‘
| will not start |

/
74

/ \ Count the number of
s Ls?ga(sgf:ﬁ\er;) it Yes—Pp< Isflishllrsrid) ,—Yes—} flashes and compare to
\\ E// AN N gr fault code table.
No
_~ Does contro&\
S\ 24VAConY1? _~ '
O
\\|,/
No
No ¢
Remove P1 connector R
. Put control into test
and put a jumper q " AwEd
between R and Y1. ld mode, .an wai
minute

" 24VAC between R ™

Is the fuse (F1)

/@ wiring\vu\

Disconnect all wiring
to the board except
Rand C from the

< Yes—Pp< —Yes—p<  theboard >—VYes—p .
S andC? / es \ blown? - es N 4 unit transformer,
\ . . ~._ correct? -
AN D S ) N 4 replace fuse and re-
N \|/ \|/ try
No No
No
. " Does the fuse ™
Replace Board Correct wiring «wblV—Yes—} Replace board
Y
\ 4 No
PN v
e N
// \\\ Problem is caused
_~~Isthe primary \ - f
S Is transformer by something
\\ transfg;::zt\;oltage /—Yes—> TG CETeED ——Yes—)»| Replace Transfromer R e
AN board, check
N / components for
short to ground.
No No

v

Correct the voltage
issue

'

Correct transformer
wiring
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Control Board Troubleshooting Flow Charts cont.

Notes:

1. When measuring 24VAC actual value may be between 18 and 30VAC.

Put control into test
mode, and wait 1
minute

A

Does the -
“\.compressor start?

.
W,/
No
//,,A&ck 24v$\

< betweenCCand >
“ce/
No

\ 4

————Yes—Jp| with the thermostat or

Replace Board

yd ’ \
_~"Check 24VAC ™

Yes—}*(

Replace Board

between CC and )t—Yes—><K across contactor

Check 24VAC

S

N coil

AN e

_Check for cokt\\

>—Yes—}~\voltage onT1l and)>—‘les—)
N P %

Check Compressor
wiring, winding
resistance, capacitor

No

v

Replace Contactor

Correct contactor
wiring

There is a problem

thermostat wiring

- \
_~"Check 24VAC ™

Yes—}~< across contactor ——Yes—Jp|

AN coil
\ .

Replace Contactor

No

v

Correct contactor
wiring
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Fault Code
Fault Description Flash Code
Normal Mode OFF
Input Fault Code 1
High Pressure Code 2
Low Pressure Code 3
Freeze Detection 2 Code 4
Freeze Detection 1 (Coax) Code 5
Reserved Code 6
Condensate Code 7
Over/Under Voltage Code 8
Not Used Code 9
Freeze Detection Sensor Error |Code 11

NOTE: Refer to the Control Board Troubleshooting
Steps for fault descriptions.
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Compressor Will Not Start
S With AID Tool

%

/ A\

‘ Compressor “‘ ) .

|\ will not start | \

\ // Connect the AID | Is the control in Check current fault.

——Yes-J» Correct fault and try to

g ,
Tool \L"Ckwt'/ restart.

43 (gre\ /

N Put control into test
en) lit > _~~ In“Thermostat .

or flashing? Yes < inputs” is Y1 ON? o—YesP  mode, and wait 1
\ / \ / minute

No
No
PN
Remove P1 connector e G There o
and put a jumper " In “Thermostat . USSR

——Yes—p»| with the thermostat or

n P
%‘s valerl thermostat wiring

between R and Y1.

No
/ \ / \ /IQ wiring\ku\
< 24VAC between R N Yes ) ¢ Is the fuse (F1) N Yes , the board Yes
k 2ndc g ; Elowny g N correC”/’ Replace Board
N !
No No
Disconnect all wiring
No i to the board except
Replace Board Correct wirin
AT LR 2 R and C from the
unit transformer,
replace fuse and re-
try
/,// Is the primary - ’4ansfor>\
\\ transfg;r:’r\z;\;oltage //—Yes—><\\ o ——— //>—Yes—> Replace Transfromer / \

" Does the fuse "
\ \ still blow? Yes»|  Replace board
N
No No No
' v ’

Problem is caused
by something
connected to the
board, check
components for
short to ground.

Correct the voltage Correct transformer
issue wiring
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Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.

~ In“System
Outputs” is CCon?

,,//”/Check 24VAC\\ ,//”/Check 24VAC\\ /,,,//C{eck for corr&t\ Check Compressor
> __ across contactor _——Yes—P»<_ voltageonTland ——Yes—P wiring, winding

\ T2 / resistance, capacitor

No No No
Replace Board Replace Board Replace Contactor
No
\ 4

Correct contactor
wiring
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ECM Blower Will Not Start
Without AID Tool

[ Blower will not ‘
start /

\ )
N /

PN
_~Is LED3 (green) Lit ™

\\orflashing/

Y
/’// \\\

_~24VAC between R

and C? 2

d .

4 . \\

z Is the primary .
transformer voltage

correct?

No

v

Correct the voltage
issue

\
/ .

brown wires at blower
\ motor

e

No

v

Wiring or power supply
issue. Correct and re-

// N
_eheck for correct voltag;
/" between orange and
8 Yes—Pp!

——Yes—P<

Remove P1 and place a

Put control into test

mode and wait 1

jumper between R and
G

minute

o——Yes—P

Disconnect all wiring to
the board except R and
C from the unit
transformer, replace
fuse and re-try

test.
" Isthe fuse (F1) _~Is all wiring to the ™
Yes—}\\ \blown?/ ,,,,//—Yes—} @ cor?
No
Replace Board Correct wiring
Eeicinen “>—VYes—p| Replace Transfromer

. wiring correct?

No

'

Correct transformer
wiring
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S—Yes—Pp|

blow?

Replace board

No

v

Problem is caused by
something connected
to the board, check
components for short
to ground.




Control Board Troubleshooting Flow Charts cont.

Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.

e \

There is a problem

_Does the blower ™. )
—p 0€s the blower ———————Yes——J»| with the thermostat or

N tart iri
\ stari / thermostat wiring

|
No

/,/’ Check 24VAC \\ /Ms the DC voltage on P13-1 ) g A ————
< betweenFandCon > Yes—<_ and P13-5 correct? See Chart ——Yes—P<_ ——Yes—Jp| Replace blower motor

“\_ theboard _~ \ 1 for voltage levels. / \harness built correct _~
DN S :

\l/ \
No Nl o

[
v v v

Correct or replace

Replace board Replace board harness

Chart 1
Blower Speed
. DC Volts
Selection Number
1 0.6VDC
2 2.7VvDC
3 4.6VDC
4 7.5vDC
5 9.8VDC
6 12.5VDC
7 14.4vDC
8 16.3vDC
9 18.5vDC
10 21.2vVDC
11 22.3VDC
12 23.4VDC
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[ Blower will not ‘
\ start /

\\
/ Is LED3 (green) th\

< \Orflashy

y N
" Isthe primary .

ECM Blower Will Not Start

With AID Tool

ﬁﬁ/eck for correct voltagi
between orange and

brown wires at blower
motor

Connect AID Tool.
Remove P1 and put a
jumper between R and
G

/
/
———Yes—Pp<

Wiring or power supply
issue. Correct and re-
test.

N

Is the fuse (F1)

“ls aII wiring to the

Yes—Pp<

No No

v v

Replace Board Correct wiring

s N Is transformer
< transformer voltage //—Yes—} “_ wiring correct? / Yes—)» Replace Transfromer
~ correct? > N p
N S N e
N N
\|/ |

No

v

Correct the voltage
issue

'

Correct transformer
wiring
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Put control in test

» mode and wait 1
minute

Does the blower

\tart/ 7 -
4[hermostat
Yes:

anuts” is “G” ON:?/\7
O
NS

No

v

Replace Board

\own?/7 N ﬂ correy N

Disconnect all wiring to
the board except R and
C from the unit
transformer, replace
fuse and re-try

e L

/D \
¢ oes the fu:.se stlll — Ves—)

Replace board

Problem is caused by
something connected
to the board, check
components for short
to ground.
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Notes:

1. When measuring 24VAC actual value may be between 18 and 30VAC.

Put control into test

,,/ g \
_~"Check 24VAC ™

—Yes— P

,,/ g \
_~"Check 24VAC ™

across contactor )

S
S

coil

,,/ g \
_Check for correc

voltageonTland >——Yes—p»

>—Yes—}«<

Check Compressor
wiring, winding
resistance, capacitor

No

\ 4

Replace Contactor

Correct contactor
wiring

mode, and wait 1 Yes—P><_ between CCand
minute CCG. /
5 g
No
Replace Board
e
/ . There is a problem
< RS SERS) //\—Yes—} with the thermo.s"cat or
4 thermostat wiring
4
|/
No

" Check 24VAC ™

< between CCand

s \
_~"Check 24VAC ™

across contactor )

\\ CCG;// \Coil //
No No
v \ 4

——Yes—P

Replace Contactor

Replace Board

Correct contactor
wiring
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Fault Code
Fault Description Flash Code
Normal Mode OFF
Input Fault Code 1
High Pressure Code 2
Low Pressure Code 3
Freeze Detection 2 Code 4
Freeze Detection 1 (Coax) Code 5
Reserved Code 6
Condensate Code 7
Over/Under Voltage Code 8
Not Used Code 9
Freeze Detection Sensor Error |Code 11
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N

\
‘ Loop Pump will ‘
| notstart

AN

Is AXB LED1 \

@ Flashlng

" 24VAC between N

‘W the AXB?

AN
\\
AN

™\
24VAC between R and ™.

\ Con ABC? /_

AN

No

v

——Yes—)»  LED still remains off

Correct the voltage
issue

Loop Pump Will Not Start

Is AXB LED1 \

Yes—> Yhmg f35t>

———Yes—P|

Variable Speed Pump

Check pump wiring to
AXB. Check
communication wiring
from ABC to AXB.

N [
) 4

~Is the compressok

A,yning? /

No

v

Remove ABC-P1
connector and put a
jumper between R and

Put control into test

Y1.

Compressor output on ABC
must be energized during
this portion of
troubleshooting. Disconnect
the compressor contactor
coil from the ABC board to
prevent low or high pressure
fault from occuring.

P mode, and wait 1

minute

Cycle power to unit. If

Replace AXB Board.

Is the fuse (F1) ON

he ABC blown?’

Yes—Pp<

yd N
s all wiring to both~._

p—Yes +\\boards correct? /—Yes-}

N

Disconnect all wiring
from the ABC board
except R and C from
the unit
transformer, replace
fuse and re-try

v

Check communication
harness between ABC
and AXB. Check
transformer wiring to
ABC.

Correct wiring
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Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.
2. When measuring 240VAC actual value may be between 190 and 250 VAC.

A\
N
e AN
S AN

d . S\
_~Did the loop pump ™ Is voltage on VS PMP

—p< start with the ) No—p<
\ comrpessor?

e

Yes

terminal 1 less than
11.4vDC? 4

The loop pump will
only run when there is
a compressor

command, pump slave
command, or loss of
communication

Replace AXB board

between ABC and AXB.

Yes:

Check 240 VAC

terminals on AXB

No

v

between L1 and L2

Yes—V‘wJ G //—Yes—i

_~"Check for 240 VA&\

Replace Pump

No

v

Correct wiring to
AXB board

Correct wiring between
AXB and pump

Replace ABC board

—yﬂb IOW?/Yes—}
i
No

A 4 Disconnect all wiring
Connect / ) from the AXB board / ;
communication except the
harness between ‘—y,/Does UIDHE N Yes—J» communication P iR Replace AXB Board

ABC and AXB and
retry.

\ blow?

N

No

Look for wiring issue
or component (RV
Coil, thermistor,
etc.) shorted or
shorted to ground
on ABC

harness from the

still blow? ves
ABC board, replace
b g

fuse and re-try
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No

v

Look for wiring issue
or component
(Relay Coil,
thermistor, etc.)
shorted or shorted
to ground on AXB.
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-

‘ Loop Pump will\\‘

not start

Is AXB LED1
(Green) Flashing

24VAC between R

< and Con the AXB?,/_YES_» LED still remains off
A Replace AXB Board.
74
No
///\\\
// \\\
/// \\\ g
_~24VAC between R and ™ Yes— s the fuse (F1) on
Con ABC? Y 4 he ABC blown?

S

No

v

Correct the voltage
issue

Loop Pump Will Not Start
Non Variable Speed Pump

Is AXB LED1
flashing fast?

Yes—Pp<

Check pump wiring to
AXB. Check
communication wiring
from ABC to AXB.

the compressor ™

running?

No

v

Remove ABC-P1
connector and put a
jumper between R and

Put control into test

Y1.

Compressor output on ABC
must be energized during
this portion of
troubleshooting. Disconnect
the compressor contactor
coil from the ABC board to
prevent low or high pressure
fault from occuring.

4

mode, and wait 1
minute

Cycle power to unit. If

l

No

!

Check communication
harness between ABC
and AXB. Check
transformer wiring to
ABC.

Yes—}{ boar

s all wiring to botk\_

ds correcty/

No

b

Correct wiring
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YesP|

Disconnect all wiring
from the ABC board
except R and C from
the unit
transformer, replace
fuse and re-try
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Notes:

1. When measuring 24VAC actual value may be between 18 and 30VAC.
2. When measuring 240VAC actual value may be between 190 and 250 VAC.

N
S RN

yd AN
_~Did the loop pump ™

N

Yes

v

The loop pump will
only run when there is
a compressor
command, pump slave
command, or loss of
communication
between ABC and AXB.

AN

Check for 240 VAC \\\

—P< start with the No—p»<_  between L2 and the relay
Nmrpessor? wut on the AXB

AN

No

v

Replace AXB Board

.

Yes—P-

Check 240 VAC
between L1 and L2
terminals on AXB

Correct wiring to
AXB board

Correct wiring between
AXB and pump

Replace Pump

e AN

e .
) " Does the fuse AN
\ still blow? 4

Connect
communication
harness between
ABC and AXB and
retry.

———Yes—P

Replace ABC board

Look for wiring issue
or component (RV
Coil, thermistor,
etc.) shorted or
shorted to ground
on ABC

Yes—P

Disconnect all wiring
from the AXB board
except the
communication
harness from the
ABC board, replace
fuse and re-try
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Look for wiring issue
or component
(Relay Coil,
thermistor, etc.)
shorted or shorted
to ground on AXB.

Yes—P|

Replace AXB Board




Communicating Thermostat Troubleshooting Guide

Thermostat not
communicating

v

Are you using a

communicating
thermostat?

v

Yes

Do you have an
AID tool?

speed unit?

NS

N\
/N

/. N\
{ Yes —>

\/

Get an AID
tool

A

Is the TST
added to the
Configure
Aurora System
screen?

v

Yes

Which of these do
you have
TST
ABC
AXB
122
AOC
MOC
EEV

}

Continue to
Next Page

Add TST device to
the Configure
Aurora System

screen

Is the thermostat
communicating?

Install
communicating
thermostat

PN
Is thi iabl AN
> s this a variable < No /\
%

-

\
AN

Wire non-
communicating 8
wire thermostat
to P1 terminal on

the ABC board

Configure Aurora System Screen

< |

Add Device i
o

Remove Device

Enter @

Single and Dual Capacity
unit

Y — Active Communication

N\

Issue resoled |
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,A//

N — Device has been found, but communication has failed.



Are all
applicable
devices present

Remove what is
not needed or add

p

N

Communicating Thermostat Troubleshooting Guide cont.

on Configure P what is needed. Is Issue resolved |
AN oralS gstem the thermostat A %
scre;/n communicating?
l TPCM32U03A*/TPCM32U04A*
N Thermostat Green Plug P7 on ABC Board
o D
Ger 1 > C
Is the thermostat R 2 > R
wired correctly i
the:r::):;ttarlesub» » thermostat per ¢ 3 > -
base to the green the schematic 3e . R .
plug at P7? >
W
: L v ]
P1 on ABC Board
TPCC SERIES
//'/Can you send a\\ COLOR TOUCHSCREEN THERMOSTAT
[ pm:;sncgct:;? j:s P7) Review and confirm the Thermostat Green Plug P7 on ABC Board
\ thermostatiwiringt / thermostat is wired correctly
\ LTae DX + > 1 > C
\_ connections? %
R 2 > R
A 4 < <
< <
Wire thermostat c 3 > R
directly to the Sl .
ABC board ill the unit run ] -
bypassing the with the AID tool DX 4 >+
installed in Manual ——
D ETESEL Cia, Override and the / Replace the ABC \ NOTE:
Does the system TEACLLL Ry \_ Peard /' Some Thermostats will be:
communicate? the Configure — :
Aurora System +
screen
R
C
‘/ Replace the \“ N
\_ thermostat //‘

Check the continuity of
the thermostat wires by
removing wires from the

green plug at ABC P7,
and wire tying wires 1
and 2 together and 3
and 4 together. Then at
the back plate ohm R
and C, then DX+/A+ and
DX-/B-, is there
continuity?

Replace
thermostat wire

2 options
1. Shield existing wire from
the electrical noise
2. Run shielded cable
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Control Board Signals

To Check for 24VAC between R and C a signal and the contactor is not pulled in, check voltage across
the contactor coil. If you have voltage across the contractor cail,
replace the contactor. If there is no voltage across the contactor
coil, verify all wiring between the board and contactor. If you have
no voltage between CC and C and the fault LED is not flashing,
then replace the board.

To Check Operation of the Reversing Valve Output

24 VAC

voLTS voLTs
DC AC

With power applied to the unit connect your Volt meter leads to “R” and
“C” on the control board where the yellow and black/white transformer
wires connect. The reading should be between 18VAC and 30VAC. Make sure that SW2-3 is set to “ON”. With the AID Tool go to the

“Thermostat Inputs” Menu under “Diagnostics” and over-ride the “O”
To Check for 24VAC to Compressor Contactor input to ON. If an AID Tool is not available remove the P1 connector
to disconnect the thermostat from the board and place a jumper wire
between “R” and “O” as shown. Apply power and put the board into
test mode by holding SW1 for 2-5 seconds, the green LED will begin
a slow flash. Connect your Volt meter leads to the two “REV” pins
on P4. The reading should be between 18 and 30VAC. If you have
voltage and the reversing valve is not shifting, check voltage across
the coil. If you have voltage across the reversing valve coil, but the
valve does not shift the reversing valve coil may be bad. If there is
no voltage across the coil, verify all wiring between the board and
reversing valve. If no voltage is present on the two REV terminals
then replace the board.

With the AID Tool go to the “Thermostat Inputs” Menu under
“Diagnostics” and over-ride the “Y1” input to ON. If an AID Tool

is not available remove the P1 connector to disconnect the
thermostat from the board and place a jumper wire between “R”
and “Y1” as shown. Apply power and put the board into test mode
by holding SW1 for 2-5 seconds, the green LED will begin a slow
flash. Connect your Volt meter leads to “CC” and “C”. After 1
minute the reading should be between 18 and 30VAC. If you have
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VARIABLE SPEED PACKAGED HEAT PUMP OPERATION AND MAINTENANCE MANUAL

Control Board Signals cont.

To Check Operation of the Accessory Relay Put gauges on the unit to monitor high/low pressure. Place a
jumper between “R” and “CC” as shown. This will bypass the
safety circuit and the compressor will run whether the board
is calling for it or not.

(1)

ZERO OHMS

To Check the Freeze Detection Thermistor
(AID Tool Required)

VOLTS VOLTS
@

[1o78-800
1036

Make sure that SW2-4 and SW2-5 are both set to “ON”. With the AID
Tool go to the “Thermostat Inputs” Menu under “Diagnostics” and
over-ride the “G” input to ON. If an AID Tool is not available remove
the P1 connector to disconnect the thermostat from the board and
place a jumper wire between “R” and “G” as shown. Apply power and
put the board into test mode by holding SW1 for 2-5 seconds, the
green LED will begin a slow flash. Connect your Ohm meter leads to
the two “ACC COM” and “ACC NO” on P2. A reading of zero ohms
indicates that the relay is switching and operating normally. A reading
of infinity or open line indicates that the relay did not close and the
board should be replaced.

Disconnect the loop pumps so they will not run. Place a
thermocouple on the refrigerant line next to the freeze detection
thermistor. With the AID Tool go to the “Thermostat Inputs” Menu
under “Diagnostics” and over-ride the “Y2” input to ON. If an AID
Tool is not available remove the plug on P1 to disconnect the
thermostat from the board. Place a jumper on “R” and “Y2” as
shown. Apply power and put the board into test mode by holding
SW1 for 2-5 seconds, the green LED will begin a slow flash. As the
unit runs in second stage heating with the loop pump(s) not working,
To Bypass the Safety Circuit and Engage the the lack of water flow will quickly bring down the temperature of
Compressor Contactor the refrigerant line where the freeze detection thermistor is located.
Watch the FP1 temperature reading on the AID Tool and compare it
with the thermocouple reading. The thermocouple reading and FP1
reading should be within 2 degrees F of each other. If the thermistor
is found to be out of calibration, replace the thermistor. Allowing the
unit to continue to run will cause a freeze detection fault to occur.
Remember, there is a two minute bypass delay and a 30 second
recognition delay on the freeze detection input. This means that the
compressor will not shut down during the first 2.5 minutes of run
time regardless of how low the freeze thermistor reads.

Other items to check when troubleshooting a freeze detection
lockout are superheat, water flow through the coaxial heat
exchanger, and antifreeze composition. High superheat in heating
will lower the refrigerant line temperature where the freeze
protection thermistor is located. In this case, check the expansion
device. Closed loop systems are rated at 3 gpm/ton. If a closed
loop system is running at less than 3 gpm/ton, the temperature
difference between the refrigerant line and the actual leaving water
temperature will be greater and could lead to possible freeze
detection lockouts.
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Control Board Signals cont.

To Check the ECM Blower Motor Enable Signal

To Check the Condensate Sensor

e noo i

078-800
BL... s
P13

How it works: The condensate sensor is a three part system: a
wire, air coil, and water in the drain pan. The wire (spade terminal)
and air coil act like a normally open contact and the water acts as
the switch. When water in the drain pan fills up and touches the
spade terminal, the unit will fault on condensate.

Checking the Sensor: With the AID Tool go to the “Thermostat
Inputs” Menu under “Diagnostics” and over-ride the “O” and

“Y2” inputs to ON. If an AID Tool is not available remove the P1
connector to disconnect the thermostat from the board and place a
jumper wire between “R”, “Y2”, and “O” as shown. Apply power and
put the board into test mode by holding SW1 for 2-5 seconds, the
green LED will begin a slow flash. Observe the water level in the
drain pan. If the unit is locking out on condensate and the drain pan
is dry, remove the condensate wire from the drain pan and tape it
out of the way. Be careful not to ground the wire out because that
will cause the unit to lockout on condensate over flow. If the unit is
still locking out, check the brown wire all the way back to the logic
board for a short to ground. Remember that the condensate sensor
is just a wire looking for a ground. If it touches any metal in the
cabinet, the unit will see that as a condensate fault.

If removing the wire from the drain pan stopped the false drain

lockouts, put the condensate sensor back in place in the drain pan.

Pay close attention to how far the spade terminal sits down in the
drain pan. If the terminal is pushed all the way down so that it is
touching the bottom of the drain pan, this will cause a condensate
lockout if there is any trace of water in the drain pan. If the spade
terminal fits loosely in the drain pan, spread the terminal open to
make it fit snugly in the drain pan.
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With the AID Tool go to the “Thermostat Inputs” Menu under
“Diagnostics” and over-ride the “G” input to ON. If an AID Tool is not
available remove the P1 connector to disconnect the thermostat from
the board and place a jumper between “R” and “G” as shown. Put the
board into test mode by holding SW1 for 2-5 seconds. The blower will
come on and run in the “G” speed setting. To check the enable signal
to the motor, measure 24VAC between the F and C terminals.

To Check the Electric Heat Outputs
=

mmlg

(T 1)
24 VDC

voLTS VOLTS
DC AC

With the AID Tool go to the “Thermostat Inputs” Menu under
“Diagnostics” and over-ride the “W” input to ON. If an AID Tool is not
available remove the P1 connector to disconnect the thermostat from
the board and place a jumper between “R” and “W” as shown. Put the
board into test mode by holding SW1 for 2-5 seconds. The blower will
come on and run in high speed. 10 seconds later electric heat output
1 (EH1) will be enabled followed by electric heat output 2 (EH2) in 7.5
seconds. Check EH1 by measuring DC volts between “C” and “EH1”
and check EH2 by measuring DC volts between “C” and “EH2".



Jumping the Control Board

Stage 1 Heating

With the AID Tool go to the “Thermostat Inputs” Menu under
“Diagnostics” and over-ride the “Y1” input to ON. If an AID Tool
is not available remove the P1 connector to disconnect the
thermostat from the board. Place a jumper between the “R” and
“Y1” terminals as shown.

The blower motor will start in “G” blower speed setting immediately
the compressor will start 10 seconds later. If the unit is equipped
with an ECM blower motor it will switch to low speed 15 seconds
after the Y1 input.
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Stage 2 Heating

With the AID Tool go to the “Thermostat Inputs” Menu under
“Diagnostics” and over-ride the “Y1” and “Y2” inputs to ON. If an
AID Tool is not available remove the P1 connector to disconnect
the thermostat from the board. Place a jumper between the R, Y1,
and Y2 terminals as shown.

The blower motor will start in “G” blower speed setting immediately
the compressor will start 10 seconds later. If the unit is equipped with
an ECM blower motor it will switch to low speed 15 seconds after
the Y1 input. The compressor will stage to full capacity 20 seconds
after the compressor starts, and the blower will change to high

olel'y!

PDDDDDP

Stage 3 Heating

With the AID Tool go to the “Thermostat Inputs” Menu under
“Diagnostics” and over-ride the “Y1”, “Y2”, and “W” inputs to ON. If
an AID Tool is not available remove the P1 connector to disconnect
the thermostat from the board. Place a jumper between the R, Y1,
Y2 and W terminals as shown.

The blower motor will start in “G” blower speed setting immediately
the compressor will start 10 seconds later. If the unit is equipped
with an ECM blower motor it will switch to low speed 15 seconds
after the Y1 input. The compressor will stage to full capacity 20
seconds after the compressor starts, and the blower will change

to high speed. The first stage of resistance heat is energized and
with continuous third stage demand the second stage of resistance
heat will engage in 5 minutes.

BICIRIGIGINIE)
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Jumping the Control Board cont.

Emergency Heat Stage 1 Cooling

With the AID Tool go to the “Thermostat Inputs” Menu under With the AID Tool go to the “Thermostat Inputs” Menu under
“Diagnostics” and over-ride the “W” input to ON. If an AID Tool “Diagnostics” and over-ride the “Y1” and “O” inputs to ON. If an
is not available remove the P1 connector to disconnect the AID Tool is not available remove the P1 connector to disconnect
thermostat from the board. Place a jumper between the “R” and the thermostat from the board. Place a jumper between the R, O,
“W” terminals as shown. and Y1 terminals as shown.

The blower will start on high speed and after 20 seconds the first The blower motor will start in “G” blower speed setting

stage of resistance heat is energized. Continuing demand will immediately, the compressor will start 10 seconds later. If the unit
engage the second stage after 2 minutes. is equipped with an ECM blower motor it will switch to low speed

15 seconds after the Y1 input.
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Blower Only

With the AID Tool go to the “Thermostat Inputs” Menu under Stage 2 Cooling

“Diagnostics” and over-ride the “G” input to ON. If an AID Tool With the AID Tool go to the “Thermostat Inputs” Menu under

is not available remove the P1 connector to disconnect the “Diagnostics” and over-ride the “Y1”, “Y2”, and “O” inputs to ON. If
thermostat from the board. Place a jumper between the “R” and an AID Tool is not available remove the P1 connector to disconnect
“G” terminals as shown. the thermostat from the board. Place a jumper between the R, O,

Y1, and Y2 terminals as shown.
The blower will start on the “G” speed setting. Also, regardless of
blower speed setting, the blower will remain on for 30 seconds at The blower motor will start in “G” blower speed setting immediately
the end of each heating, cooling, emergency heat, or reheat cycle. the compressor will start 10 seconds later. If the unit is equipped
with an ECM blower motor it will switch to low speed 15 seconds

E O Q after the Y1 input. The compressor will stage to full capacity 20
seconds after the compressor starts, and the blower will change to
i high speed.
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Jumping the Control Board cont.

Reheat Mode [ O O

With the AID Tool go to the “Thermostat Inputs” Menu under o I:::;]

“Diagnostics” and over-ride the “DH” input to ON. If an AID Tool "o E

is not available remove the P1 connector to disconnect the = =1 8

thermostat from the board. Place a jumper between the R and DH o §e=m=

terminals as shown. O gmg
(S|, = =, =

The blower motor will start in “G” blower speed setting immediately o= . oo mg

the compressor will start 10 seconds later. If the unit is equipped : S« ©

with an ECM blower motor it will switch to low speed 15 seconds F+M+m7M+¥+¥+¥.@ PO HZE (@]

after the DH input. 20 seconds after the DH input is received : —

the compressor will switch to full capacity and the blower motor
will switch to dehumidification high speed. 30 seconds after the
compressor starts the alarm/reheat output will energize.
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Troubleshooting

Sensor Locations

NOTE: Sensor locations are the same for OptiDry option.
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/
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Troubleshooting

Startup/Troubleshooting Form

Controls Info:

Dealer: ABC Version:
Phone #: Date: AXB Version:
Problem: 1Z2 Version:
Model #: T-Stat Version:
Serial #: Installed Sensors:

COOLING CYCLE ANALYSIS

= = PSI = SAT °F
__Fy ___°F, High Speed i
UnitAmpDraw: Loop: D Open
AIR Line Voltage: — D Closed
°Fy °F,. Low Speed
COIL SUCTION
~ COMPRESSOR
ELECTRONIC COAX REVERSING
EXPANSION VALVE
SOURCE DISCHARGE

LIQUID LINE PSI = SAT °F

F F High Speed °F °F
PSI PSI High Speed PSsI PsI °F °F ___ Superheat
Subcooling
BRINE IN BRINE OUT o o
ou | Low Speed E E
Water to Water Application Low Speed pPS| Psl

BRINE IN BRINE OUT
Heat of Extraction/Rejection = gpm x 500 (485 for water/antifreeze) x AT
Note: DO NOT hook up pressure gauges unless pressure sensors are suspect.
Note: Dehumidification must be deactivated for OptDry to assess performance numbers accurately.

HEATING CYCLE ANALYSIS

- - PSI = SAT °F
N __°F, High Speed - F
UnitAmpDraw: Loop: D Open
e Line Voltage: ___ [ closed
. _ °F, Low Speed ( \
COIL |- SUCTION
| ELECTRONIC S EVERSING COMPRESSOR
! COAX i EXPANSION VALVE
| LOAD i
| ! VALVE DISCHARGE
} i Hot Water \ )
I aneras -
3 | LIQUID LINE sl = SAT °F
} °F °F | High Speed °F °F
i PSI PSI i High Speed PSI| PSI °F °F — Superheat
| BRINEIN  BRINEOUT| Low Speed °F °F Subcooling




Troubleshooting

Variable Speed Startup/Troubleshooting Form

1. Job Information
Model #

Serial #

Job Name:

Install Date:

Loop: Open / Closed
Hot Water Generator: Y / N

2. Flow Rate in gpm

HEATING SPEED 12

SOURCE COAX

HEATING SPEED 4

COOLING SPEED 9

COOLING SPEED 3

WATER IN Pressure: a. psi a. psi a. psi a. psi
WATER OUT Pressure: b. psi b. psi b. psi b. psi
Pressure Drop: a-b psi c. psi psi psi
Look up flow rate in table: d. gpm d. gpm d. gpm d. gpm
3. Temperature Rise/Drop Across Coaxial Heat Exchanger’

HEATING SPEED 12 HEATING SPEED 4 COOLING SPEED 9 COOLING SPEED 3
WATER IN Temperature: e. °F e. °F e. °F e °F
WATER OUT Temperature: f. °F f °F f. °F f B
Temperature Difference: g. °F g. °F g. °F g I
4. Temperature Rise/Drop Across Air Coil

HEATING SPEED 12 HEATING SPEED 4 COOLING SPEED 9 COOLING SPEED 3
SUPPLY AIR Temperature: h. °F  h. °F  h. °F h bz
RETURN AIR Temperature: i °F i °F i °F i I
Temperature Difference: j. °F ] °F ] °F °F
5. Heat of Rejection (HR)/Heat of Extraction (HE)
Brine Factor k.

HEATING SPEED 12 HEATING SPEED 4 COOLING SPEED 9 COOLING SPEED 3
HR/HE =dxgxk | Btu/h 1. Btuh I Btu/h 1. Btu/h

STEPS 6-9 NEED ONLY BE COMPLET!

ED IF APROBLEM IS SUSPECTED. USE HEATING SPEED 12 AND COOLING SPEED 9 FOR STEPS 6-9.

6. Watts ENERGY MONITOR
Check air
HEATING SPEED 12 COOLING SPEED 9 tompeérature here
Volts: m. Volts  m. Volts
Total Amps (Comp. + Blower)®: n. Amps n. Amps ®
Watts = m x n x 0.85: o. Watts o. Watts
7. Capacity
HEATING SPEED 12 COOLING SPEED 9 1) Return Static
Cooling Capacity = | - (0 x 3.413): 2) Supply Static
. . p. Btu/h  p. Btu/h ® Total Static
Heating Capacity = | + (o x 3.413):
8. Efficiency
HEATING SPEED 12 COOLING SPEED 9
Cooling EER=p/o0:
. q. Btu/h q. Btu/h
Heating COP =p / (o x 3.413):
9. Superheat (S.H.)/Subcooling (S.C.)
HEATING SPEED 12 COOLING SPEED 9
Suction Pressure: r. psi . psi
Suction Saturation Temperature: s. °F s. °F
. . Software Version
Suction Line Temperature: t. °F t °F
SH.=t-s u. °F u. °F ABC:
Head Pressure: 2 psi V. psi AXB:
High Pressure Saturation Temp: W. °Fw °F 1z2:
Liquid Line Temperature®: X. °F  x °F TSTAT:
S.C.=w-x y. °F vy °F

NOTES: ' Steps 3-9 should be conducted with the hot water generator disconnected.

2 Use 500 for pure water, 485 for methanol or Environol™. (This constant is derived by multiplying the weight of one gallon of water (8.34) times the minutes

in one hour (60) times the specific heat of the fluid. Water has a specific heat of 1.0.

3 If there is only one source of power for the compressor and blower, amp draw can be measured at the source wiring connection.

4 Liquid line is between the coax and the expansion device in the cooling mode; between the air coil and the expansion device in the heating mode.
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VARIABLE SPEED PACKAGED HEAT PUMP OPERATION AND MAINTENANCE MANUAL

rformance Data

024 - 50% Part Load

WPD HEATING - EAT 70°F WPD COOLING - EAT 80/67 °F
EWT | Flow i EWT | Flow
°F gpm Airflow| HC [Power| HE LAT HWC °F gpm
Psl FT cfm |MBtuh| kW [MBtuh| °F cop MBtuh Psl
3.0 0.37 25 0.19

20 4.5 0.84 20 3.5 0.58

[ [t forfartacho Tl ooy
X 5 . 79.4 .92 1.4

30 035 08 Zgg Zg %?5? 22 7?1.9 337 1.2 25 018 0.4 650 14.0 1.0 0.79 0.41 14.5 33.8 -

600 8.2 0.60 5.7 79.9 | 4.00 1.5 500 13.9 10.1 0.73 0.38 14.3 36.8 -

30 45 081 19 800 8.5 0.61 6.0 75.3 4.06 1.3 30 35 056 13 650 14.1 11.0 0.78 | 0.40 14.6 35.5 -

D N e o e o O I L I o e o o e e

R 5 . 2.7 4., 1. 15. 10. .7 . 15. 42, =

N D e e e e e e e R ) ) s e o e

600 9.6 0.61 7.2 83.4 | 4.66 1.7 500 15.5 10.7 0.69 | 0.34 15.6 45.3 -

40 45 079 18 800 10.0 0.62 7.4 77.8 4.73 1.4 40 35 0-54 13 650 15.8 1.7 0.74 0.36 15.9 44.0 -

N e e e e L N R I o s A e e e o

10.7 .61 2 R 12 1.7 16. 10. . .31 16. 2 -

N T e e e e e B R I ) e o e e e

600 1.1 0.61 8.6 86.9 5.29 1.8 500 16.8 10.9 0.65 | 0.30 16.7 55.1 -

50 45 076 18 800 1.4 0.62 8.9 80.4 | 5.39 1.5 50 35 053 12 650 17.3 12.1 0.70 0.31 17.2 55.6 -

S N N e o o e I [ s s e o e MR e

121 .62 5 X 72 1. 15. 10.7 .71 41 15.4 4 .7

Nl e e o e e I I e v e o o

600 12.6 0.62 10.1 90.6 5.96 1.9 500 15.1 10.8 0.71 0.40 15.5 37.7 0.8

60 45 074 17 800 12.9 0.62 10.4 83.0 | 6.06 1.6 60 35 051 12 650 15.6 11.9 0.77 0.41 15.9 38.0 0.8

s [ w [ petotosPostonToostao] oo [os | o pooose T Tomo by Foor o

13. X 1. 2. . 1. 13.4 10. .7 .51 14.2 26.1 5

N D e e e o I [N o e o vy e e o

600 14.1 0.63 11.6 94.3 | 6.60 2.0 500 13.5 10.6 0.79 | 0.50 14.3 271 1.1

70 45 071 17 800 14.4 0.63 11.8 85.7 6.73 1.7 70 35 049 B 650 13.9 11.8 0.85 0.51 14.7 27.3 1.1

ey e e e (O I I o e e e e e o

14. .64 12. Al R 2. 12. . .7 X 13. 19. 1.

N Dl e e e e e I O oy o ey e R

600 15.6 0.64 13.0 97.9 717 2.2 500 12.6 9.9 0.78 0.61 13.9 20.6 1.6

80 45 069 16 800 15.8 0.63 13.2 88.1 7.31 1.8 80 35 048 B 650 13.0 10.9 0.84 | 0.63 14.3 20.8 1.6

s+ [0 [ oo pembeebos Porbnebos o] o Touo] o pooote P fomtoa b b e

16.2 . 13. 4 7.2 2.2 1.7 . 77 7 13.4 15. 1.

N Dl e e e e e e B R I e o o e e A

600 171 0.65 14.4 | 101.4 7.72 2.3 500 11.8 9.1 0.77 0.73 13.5 16.2 2.0

%0 45 067 15 800 17.2 0.64 14.6 90.6 7.88 1.9 %0 35 046 B 650 12.1 10.1 0.83 0.74 13.8 16.3 2.0

N s e e e e O I O I o e s o o R

10. 7 . 5 13.2 121 2.

N R Rl ey e e ey e e

500 1.0 8.7 0.80 | 0.88 13.3 12.5 2.4

100 45 064 100 35 044 10 650 1.3 9.7 0.86 | 0.90 13.6 12.6 2.4

so o | v P ua oo toso fos Prs oo o

10.1 X . 1. 13.1 . 2.2

0 E N N ey o e ey R e

500 10.2 8.4 0.82 1.03 13.0 9.9 2.4

1o 45 062 1o 35 043 10 650 10.5 9.3 0.89 1.05 13.4 10.0 2.4

so [on [ e pnboe o tos o Pz o 1o

4 . 5 1. 13.4 7. 2

= on [ oo oo s s o 1

500 9.5 8.5 0.90 1.28 13.3 7.5 3.3

120 45 059 120 35 041 09 650 9.7 9.3 0.96 1.31 13.5 7.4 3.3

so [ome | o pnfrostosfome ac b s T

Performance capacities shown in thousands of Btuh.
6/13/24
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VARIABLE SPEED PACKAGED HEAT PUMP OPERATION AND MAINTENANCE MANUAL

024 - 100% Full Load

WPD HEATING - EAT 70°F WPD COOLING - EAT 80/67 °F
Flow
gpm [ ps| FT

EWT | Flow

°F apm ps| FT Airflow| TC SC S/T |Power| HR HWC

cfm |MBtuh|MBtuh| Ratio

5.0 0.87 20 4.0 0.49 11

20 7.0 215 5.0 6.0 170 3.9

D I e e e e e s I A T
"o om0 P e buetm e b Ao To | o T fer fos os Pae Fuc b
1000 | 25.8 1.97 18.1 94.0 3.83 4.2 700 24.8 16.8 0.68 | 0.46 27.0 54.3 -

30 70 209 48 1350 | 26.5 2.03 18.6 88.6 3.83 3.9 30 60 115 27 850 25.2 18.4 0.73 0.48 27.5 52.4 -
D I e e e D I D e s e e e

N D N e ey e e e K T e e wn e e
1000 | 30.0 2.01 221 98.1 4.36 4.6 700 26.2 18.2 0.69 | 0.55 28.8 47.9 =

40 70 203 47 1350 | 30.9 | 2.06 22.9 91.9 4.40 4. 40 60 112 26 850 26.7 19.8 0.74 0.57 29.4 | 46.5 =
oo o | o pesefospin bate oo ban bas] | [ | 1o [otierer fosbos b b

o [om e P b et o bee e ™o T et fes oo e b |
1000 | 341 2.05 26.1 102.3 | 4.87 5.2 700 26.7 17.9 0.67 | 0.63 29.7 42.5 =

50 70 197 45 1350 | 35.2 2.08 271 95.2 4.96 4.6 50 60 108 25 850 281 19.9 0.71 0.66 31.3 42.6 =
oo oo | oo Pt o prestmotao b os] |0 | | oo pofe e fonton oo bano}

50 074 17 1000 | 36.2 2.02 28.3 1104.3 | 524 4.9 40 0.45 10 700 251 17.8 0.71 0.92 28.8 27.3 1.3
1350 37.3 2.04 | 29.4 96.8 5.38 4.5 850 26.4 19.8 0.75 0.96 | 30.2 27.4 1.4

1000 | 37.8 2.08 29.7 | 1059 | 5.33 5.4 700 25.7 18.0 0.70 0.87 29.2 29.4 1.4

60 70 190 44 1350 | 39.0 | 2.09 | 30.9 98.1 5.47 4.6 60 60 109 25 850 27.0 20.0 | 0.74 0.91 30.6 29.6 1.5
oo [ | & pooopiertae ostuestosot ] oo | | o oot oo fortont e froct

N I e e o e e I O PP [T o e ey e e
1000 | 41.5 2.10 33.3 | 109.5 | 5.78 5.5 700 24.7 18.1 0.73 0.99 28.7 24.9 2.2

70 70 184 43 1350 | 42.8 210 34.6 | 101.0 | 5.97 5.1 70 60 106 24 850 25.8 20.1 0.78 1.03 29.9 251 2.2
oo [or | s pesobaetas it e st ber] o | | a0 oo et or Tom e e 1o

N T I e e e O VeI o g e o e
1000 | 44.6 2.16 36.2 | 112.6 | 6.06 6.0 700 23.6 17.9 0.76 1.35 28.3 17.5 2.9

80 70 178 41 1350 46.1 214 37.8 | 103.5 | 6.33 51 80 60 106 25 850 24.6 19.9 0.81 1.39 29.3 17.7 2.9
oo |2 | v pesopssantoetus fee Fer] |0 [ | o ootas et ton b br b b

N I e e e e B O P [T om s o e e R e
1000 | 47.8 2.21 391 15.7 | 6.34 6.2 700 22.6 17.8 0.79 1.54 27.8 14.6 3.9

90 70 171 40 1350 | 49.5 217 41.0 | 106.0 | 6.68 57 90 60 103 24 850 23.4 19.7 0.84 1.58 28.8 14.8 3.9
1000 | 49.3 2.24 40.5 | 117.2 6.45 6.9 700 23.0 17.4 0.76 1.52 281 15.1 4.

90 179 41 80 170 3.9 850 23.9 18.9 0.79 1.47 27.6 16.3 3.9

N 0 I e e e e e e B
700 211 171 0.81 1.80 27.2 1.7 5.0

100 70 165 38 100 60 103 24 850 21.8 19.0 0.87 1.83 28.0 11.9 4.9
700 21.3 17.1 0.80 1.77 27.3 12.0 5.2

9.0 216 50 8.0 170 3.9 850 22.0 18.9 0.86 1.80 281 12.2 4.4

o [0 o0 R Peon oo oo 1
700 22.4 16.5 0.74 2.07 26.6 10.8 5.9

no 70 1:59 37 o 60 099 23 850 23.0 18.3 0.80 | 2.08 27.2 1.0 5.9
oo |or | o e Terton oo bier b e

I ) ) e R e ey e e R
700 19.3 16.1 0.83 2.34 24.9 8.3 7.2

120 70 153 35 120 60 095 22 850 19.7 17.4 0.89 | 240 | 254 8.2 7.4
R e e A

Performance capacities shown in thousands of Btuh.
6/13/24

80



VARIABLE SPEED PACKAGED HEAT PUMP OPERATION AND MAINTENANCE MANUAL

rmance Data

036 - 50% Part Load

WPD HEATING - EAT 70°F WPD COOLING - EAT 80/67 °F
EWT | Flow ) EWT | Flow )
Fopopm | pst | FT Agggw Mgtcuh Pimer MgtEuh LAT °F| COP Sgguch Fopopm | psi | FT Agggw Mgtcuh MBtuh| Ratio Wby
3.0 0.30 2.5 0.15 0.4
20 4.5 0.70 20 3.5 0.46 1.1
55 | 109 | 25 [T aa T e T o Tese o 1 oo
50 | 030 | 07 ST re T e T oo Ton Tsio o0 25 | 015 | 03 [t e e —
s0 | 45 | 068 | 16 [SRTEmE ot 2o ] 50 | 35 | 045 | 10 oot e T T T
55 | 106 | 24 | T e T s Taee Taoe | oz 50 | 075 | 7 2o T e Ton Tow Tas Tara T
50 | 029 | 07 [T T Teas oo T 22 25 | 014 | 03 [ T i T oo Toes Tars Taas T—
a0 | 45 | 066 | 15 [ e e 40 | 35 | 0as | 10 oo e e e T T
55 | 102 | 24 | e T e T s Toe oo | os 50 | 073 | 17 2t o T Toce Toso Tase Tare T
50 | 028 | 06 [T T e s Toor Ta o5 25 | 014 | 03 [ T e T
s0 | 45 | 064 | 15 [Pt E 2o 5o | 35 | 042 | 10 oot o Toai T aas oo T
55 | 099 | 23 | oo 0 e Tore Tass T a5 50 | 070 | 16 |22 aa s Tiee Toce Tous Tore Toss T
50 | 027 | 06 S T500 T o Tiaa Tose e T oe 25 | o135 | 03 [t e oo Toeo T ase Tois T 0
60 | 45 | 062 | 14 [ ST et e o 60 | 35 | oar | 09 [Res i e o e e
55 | 096 | 22 [T o5 T o e Tors Tese T a0 50 | 068 | 16 |2 T o Tios Toss Toss o Taea |1
50 | 026 | 06 [T oro T TiasToos T eeeT o 25 | o135 | 03 [ e Tos Tose o Toe Tis
70 | 45 | 060 | 14 [ZBAZEt e et 2o 70 | 35 | 040 | 09 e TRt T Toso Tors o Tare T
55 | 093 | 21 [T ae T e Toos Tooil eas T as 50 | 066 | 15 |22 ee T s Tose Tose T o Toer 11
50 | 025 | 06 [ T5ea 1o a0 Thon Teos T 2% 25 | o135 | 03 [ T o7 Toes T 05 ey T30
80 | 45 | 057 | 13 [ZHTE R 2] 80 | 35 | 038 | 09 oot o e
55 | 000 | 21 |15 oy s Toss T ess T 50 50 | 064 | 15 e T e T e Toso Toss 05 e T s
50 | 024 | 06 [T Tore Toss T eeo T o0 25 | o2 | 03 [t o Ty T T o
90 | 45 | oss | 13 SRR B T e o 90 | 35 | 037 | 09 R e T o T Tier s T
50 | 061 | 14 e e T e Tose o Taoo T ee T s
25 | o2 | 03 [ T e e e s T
14. 10. 7 1.2 18. n.7 2
100 45 0.53 100 35 035 08 (55(5)8 15.$S 1219 882 1.22 19.491 n.7 ;.2
50 | 059 | 14 e T es Tha Tos T Tes Tooo T s
500 13.5 10.4 0.77 1.51 18.6 89 3.0
30 0.22 25 on 0.3 650 13.8 ns 0.83 1.54 19.1 9.0 3.0
500 13.6 10.5 0.77 1.47 18.6 9.2 3.3
110 45 051 110 35 0.34 08 650 14.0 1.6 0.83 1.50 19.1 9.3 3.2
50 | 057 | 13 |22 iaa T s Tosr Thae Thas T oe s
25 | on | 02 e et se T e Tee T es T
500 12.7 10.7 0.84 1.82 18.9 7.0 4.4
120 45 0.49 120 35 033 08 650 12.9 1.6 0.90 1.87 19.3 6.9 4.4
50 | 055 | 13 |22 e T e Toss Tres Thes T oo 46

Performance capacities shown in thousands of Btuh.
6/13/24

81



VARIABLE SPEED PACKAGED HEAT PUMP OPERATION AND MAINTENANCE MANUAL

Performance Data

036 - 100% Full Load

WPD HEATING - EAT 70°F WPD COOLING - EAT 80/67 °F
EWT | Flow ] EWT | Flow ]
= gpm ps| ET Airflow| HC [Power| HE L;AT cop HWC = gpm ps BT Airflow| TC sC S/'_F Power| HR HWC
cfm |MBtuh| kW [MBtuh F MBtuh cfm |MBtuh|MBtuh| Ratio

55 1.09 25 4.5 0.70 1.6

20 8.0 2.69 6.2 20 7.0 170 3.9

v o | o ppme e b fee et o o | o
ey e e e e e B P D Bl e ey e e e e
1150 32.2 2.67 22.6 95.9 3.53 5.3 1000 | 36.2 24.5 0.68 | 0.94 | 38.9 38.4 -

30 80 261 6.0 1500 331 2.76 23.2 90.5 3.52 4.8 30 7.0 165 38 1300 | 36.7 26.8 0.73 | 0.99 39.7 371 -
v [ | o prepme e tae s bt ber] [0 [ | o pooepesie foeeton o e}
e o e e e ) Il ey e e e e e
1150 37.4 2.73 27.6 100.1 | 4.02 5.8 1000 | 38.2 26.5 0.69 113 41.6 33.9 -

40 80 253 59 1500 | 38.6 2.79 28.6 93.8 | 4.05 5.1 40 7.0 160 37 1300 | 38.9 28.9 0.74 118 42.5 329 -
o [ | ppmitan s oorbece b es] o [ | o ool e Peeomion by P
e N e e e o e o P R Il e e e e e o
1150 42.7 2.79 32.7 | 104.4 | 4.49 6.5 1000 | 39.0 26.2 0.67 1.30 42.9 | 30.0 -

50 80 246 57 1500 | 44.0 | 2.83 33.9 97.2 4.57 5.7 50 7.0 1:55 3.6 1300 | 41.0 29.0 0.71 1.36 451 30.1 -
IR e e DI ) e e e T

55 0.93 29 1150 45.2 2.74 354 [ 1064 | 4.83 6.1 45 0.62 14 1000 | 36.6 26.0 0.71 1.58 41.6 23.2 1.9
1500 | 46.7 2.76 36.8 98.8 | 4.95 57 1300 | 38.4 | 289 0.75 1.65 43.6 23.3 2.0

1150 47.3 2.82 371 108.0 | 4.91 6.7 1000 | 375 26.3 0.70 1.50 42.2 25.0 2.

60 80 238 55 1500 | 48.8 | 2.84 38.6 | 1001 | 5.03 5.8 60 7.0 150 35 1300 | 39.3 29.1 0.74 1.56 441 251 2.
o | o | po b s os b ber] | [ | 5, oo sie i Por e e o e
e I e e e e e P Y IVl e e e oy e e e
1150 51.9 2.86 41.6 111.8 5.32 6.9 1000 | 36.0 | 26.4 0.73 1.70 41.4 211 3.1

70 80 230 53 1500 | 53.5 2.86 43.3 | 1031 5.50 6.4 70 7.0 145 3.4 1300 | 37.6 29.2 0.78 1.76 431 21.3 3.1
o oo [0 peesaepoetme bos ] o [ o pesofses e Forhee fac b 1o
Rl e e e e o e R Bl ey e o T g e e
1150 55.8 2.93 45.3 | 114.9 | 5.59 7.5 1000 | 34.5 26.1 0.76 1.99 40.8 17.4 4.2

80 80 222 51 1500 57.7 2.90 473 | 105.6 | 5.83 6.3 80 7.0 140 32 1300 | 35.8 29.0 0.81 2.04 | 42.3 17.5 4.2
o [0 | o s peiobier s o i o [ | oo posoe e tan ior b P s
e R e e e e e ) IRl ey e e e e
1150 59.7 | 3.00 | 489 1181 5.84 7.8 1000 | 32.9 25.9 0.79 2.27 40.1 14.5 5.6

90 80 214 50 1500 61.8 2.94 512 | 108.2 | 6.16 7.2 90 7.0 135 31 1300 341 28.8 | 0.84 | 2.32 41.5 14.7 5.6
1150 61.6 3.04 50.7 | 119.6 | 5.94 8.6 1000 | 335 25.4 0.76 2.24 | 40.6 15.0 5.9

.5 279 65 90 224 52 1300 | 34.5 29.0 | 0.84 | 2.28 41.8 15.1 5.6

I E R e e e e e e e
1000 | 30.7 25.0 0.81 2.65 39.3 11.6 7.1

100 80 207 48 100 7.0 130 3.0 1300 31.7 27.7 0.87 | 269 | 40.4 11.8 7.0
1000 | 31.0 24.9 | 0.80 2.61 39.4 11.9 7.5

.5 269 62 90 216 50 1300 | 32.0 27.5 0.86 2.65 | 40.6 12.1 6.2

0 R N e o e et o o e
1000 | 28.5 240 | 0.84 | 3.04 | 38.4 9.4 8.5

no 80 199 46 no 7.0 125 29 1300 | 29.3 26.6 0.91 3.06 39.2 9.6 8.5
1000 | 28.8 23.7 0.82 | 2.99 38.5 9.6 8.9

1.5 259 6.0 9.0 207 48 1300 | 29.6 26.1 0.88 | 3.02 | 39.4 9.8 8.1

= 0w Lo Jrose Tons T Tom Faes e T 1o
1000 | 24.7 23.4 0.95 3.45 35.9 7.2 10.3

120 80 191 44 120 7.0 120 28 1300 251 25.4 1.01 3.54 36.7 71 10.5
o0 [0 | o plose Paus e st o b e iy

Performance capacities shown in thousands of Btuh.
1/2/20
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VARIABLE SPEED PACKAGED HEAT PUMP OPERATION AND MAINTENANCE MANUAL

Performance Data

048 - 50% Part Load

WPD HEATING - EAT 70°F WPD COOLING - EAT 80/67 °F
EWT | Flow EWT | Flow
°F [ opm [ pg Fofopm [ pgi | FT
35 | 056 30 | 047 | 1
20 | 50 [ 097 20 | 45 | o8| 19
65 | 137 900 | 169 | 155 | 17 | 891 | 319 | 31 60 | 16 | 27
35 | 055 | 138 ggg 113; 1:23 gi gg:é iig 5471 30 | 945 M [T7s50 | 234 | 151 | 065 ] 056 | 253 | a1 | -
650 | 181 | 155 | 13.0 | 97.7 | 343 | 3.0 500 | 230 | 138 | 060 | 051 | 250 | 448 | -
30 | 50 10941 22 17550 [ 186 | 156 | 135 | 910 | 351 | 26 | ° | *° | 99| '® [750 [ 233 [ 151 | 065 | 054 | 255 | 432 | -
65 | 133 | 31 [eooToa Tse [1ar [ons [aro | e 60 | w2 | 26 [ T oea oss [ aor Tass [
35 | 083 | 12 |50 T 2006 [ 1ss [ Tos [ ono [soa | 2e 30 | 044 | 10 [T e T8 Tors [oas [ sao T sar |
650 | 214 | 157 | 163 | 1025 | 3.99 | 33 500 | 259 | 177 | 068 | 0.44 | 277 | 589 | -
40 | 30 ) 09| 2T 17500 [ 221 [ 167 | 7 [ 946 | ais | 28 | 4© [ *° | %77 | ™8 [ 750 | 264 | 193 | 073 | 046 | 283 | 572 | -
221 | 158 | 170 | 1035 | 4. 4 261 | 177 | 068 | 0.43 | 27. 2 | -
65 | 129 ] 30 ggg 22.9 1:9 17.(7) 9053.5 4.(2)2 ;8 60 | 109 | 25 igg 266.7 19.3 8.32 8.42 28.2 569.8 -
P I o o vy PP [P e o
650 | 247 | 160 | 197 | 1073 | 453 | 36 500 | 250 | 159 | 064 | 056 | 272 | 450 | -
50 | 50 | 988 | 20 17550 [ 257 | 159 | 207 | 983 | 47a | 30 | 2° | *° | %™ | ¥ [750 [ 258 [ 187 | 075 | 058 | 281 | 442 | -
257 | 161 | 206 | 1087 | 468 | 38 252 | 15. ] 52 | 272 | 48. -
o o | o el o b ] oo | e e e o ow oo
) o ki PP P [P B T BN T
650 | 278 | 165 | 227 | ms | 496 | 3.9 500 | 239 | 155 | 065 | 070 | 265 | 342 | 13
60 | 30 | 985 ] 20 7500 [ 289 | 163 | 239 [ 1017 | 521 | 35 | 8@ | *° [ @2 | ¥ [750 [ 246 | 183 | 074 | 073 | 274 | 336 | 13
290 | 1. 239 | 113, 2 [ 4 242 | 15, ] . 267 4 14
65 | 121 | 28 2o o e ae [oss e | 5 50 | 102 | 24 o e T o [oes [ re s 1
35 | 048 | W [oooT s [iee | se1 Troao] sas | 53 30 | 040 | 08 [T v Tos6 [ooe | 270 [ 256 1
650 | 310 | 169 | 258 | 1164 | 536 | 43 500 | 227 | 152 | 067 | 084 | 259 | 270 | 19
70 | 50 10831 19 7550 [ 322 | 166 | 272 [1052 ] 567 | 36 | 7° | *° | %79 | '® [ 750 [ 235 | 179 [ o076 | 088 | 267 | 267 | 19
24 | 1 | 272 | 1s. 54 | 4 231 | 15, . 80 | 262 | 287 | 1.
R s e e e e R P P T Y AT e
0 ) o e ke PP PR PP A R TR M
650 | 331 | 177 | 277 | 195 | 547 | 45 500 | 215 | 147 | 068 | 102 | 253 | 211 | 26
80 | 30 | 98O 8 I7500 | 344 | 173 | 293 [ 1075 | 583 | 38 | 3¢ | *° | 97| "® [750 [ 222 | w5 | 078 | 106 | 261 | 209 | 27
65 | 13 | 26 200 5o 2T 17a oo |Toss [ cos | 4o 60 | 095 | 22 o e Torr [ nos [soe [ s2e | 52
35 | 045 | 10 |oooTss6 is0 | 2es Toer s | 57 30 | 037 | 08 [ o Tes Tose [ rar [ 257 [ie0 [ 54
650 | 352 | 185 | 29.6 | 1225 | 556 | 4.8 500 | 203 | 142 | 070 | 120 | 247 | 170 | 35
90 | 30 [ 977 ™8 T7500 | 367 | 179 | 314 [109.9 | 599 | a0 | 2 | *° [ 9% | ™ [750 [209 | 67 | 080 | 124 | 254 | 169 | 36
65 | 109 | 25 200 TSa o5 | sea s oo | 4 60 | 092 | 21 o e Toea | o [ ser [ 158 | o7
35 | 03 30 | 036 | 08 |50 es T vor Toso [ ise | oaa 125 [ a3
500 | 182 | 130 | 071 | 144 | 234 | 127 | 44
100 ] 50 jonm 100 ] 45 | 062 14 1250788 | 155 | 082 | 150 | 242 | 126 | 44
500 | 189 [ 132 [ 070 [ 1. 239 | 136 | 4.
6.5 | 105 60 | 089 | 21 5557795 | 155 8_88 1312 223 é.i 4.2
o [ow | ov [ Lo Ton T T o Tao
500 | 161 | 1.8 | 073 | 168 | 221 | 96 | 54
no | 50 pon Mo | 45 | 060 4 e 67 | 139 | 084 | 175 | 220 | 95 | 54
6s | 1o 50 | 08s | 20 o Tom s [2se | 105 o
25 | 040 20 | 033 | og |o0o [ 152 [ 124 [os2 [ 210 [226] 72 [ 64
750 | 155 | 135 | 087 | 215 | 231 | 72 | 65
500 | 154 | 125 | 081 | 199 | 224 | 77 | 66
120 | 50 ] 068 120 | 45 10381 13 17950 [ 157 | 136 | 087 | 204 | 220 | 77 | 66
155 | 12. 81 | 192 | 223 | 81 8
6.5 | 097 60 | 082 | 19 igg 1:3 14.2 8.94 1.38 23.(3) 5.0 2.8

Performance capacities shown in thousands of Btuh.
6/13/24
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VARIABLE SPEED PACKAGED HEAT PUMP OPERATION AND MAINTENANCE MANUAL

Performance Data

048 - 100% Full Load

WPD HEATING - EAT 70°F WPD COOLING - EAT 80/67 °F
EWT | Flow EWT | Flow
°F gpm Airflow| HC |[Power| HE ° HWC °F gpm Airflow| TC SC S/T |Power| HR HWC
sl FT cfm |[mBtuh| kW |MBtuh LAT °F| COP MBtuh sl FT cfm |[MBtuh|MBtuh| Ratio

6.5 1.40 3.2 55 1.05 24

20 10.0 | 2.85 6.6 20 8.0 2.00 4.6

o (e | v pempeepiepeta e fes] s [one]| wo
N RN N oy oy o o oy T P P[RR e e e e e

so [1o0 |7 | oo [rstasse Pars Lose Lo Feo] sy [0 [ | 4 locolise bns Foss o s e
oo oo Pt Pt s oo [ | | oo Pocepmeaes fors b b s 1

oo [ [ o Pt s bool st oo 1™ <, Tooo [ o [rosoea P foseTise fnc T T
1500 | 46.6 | 3.94 331 98.3 3.46 7.3 1000 | 45.2 29.2 0.65 1.49 49.8 | 304 -

40 10.0 269 62 1800 | 48.2 | 3.94 34.8 94.2 3.58 6.4 40 8.0 188 43 1400 | 46.0 31.9 0.69 1.56 50.9 29.6 -
oo oo or e o bt b i) [ | | o oo e pos s Hoo e |

oo e [ oo P Tssc ot oo s T 1| <, Tooe | 22 [rocoer P Fou Taar ot |

so [1o0 [0 | oo [rstssbeorboos b Lo ber] g [0 | v | 2 locolier oo Fosobue o e 1
oo [ o ppepepehorme o] [0 | oo focepae o fos s o e

oo [ | oo pooTerr o T b bsor oo ™ Toos | o poooTaro e Tow o P Pre o

oo [1o0 [ | 5o [tz feaobussToectaos o et o, ["oo |1 | o PiocoluteToretomr oo oo s oo
oo [ | oo Pt et prape s o] [ | oo [oso P fod o e e o

oo o | oo pooTeon e b Pose Fan To L™, Tooo | o0 oo FesoPeer Tos T Ty s o

7o [1o0 [ s | oo potes Fesssostuoo baso Toe 1y [0 | | 5o Pocolintase bors o Leos o s
oo a0 | oe pter o peton e boe]  [or | | oo [oeo et a e s Fertaon e
I oy oy oy o P I e e ol R R AT

N Y [ = [ T oy o e e e
oo [ | o P pim bt ban boe] [ | | oo [loooHioriaes four e biec e oo
I oy oo PP PO IR e g gk o

oo [100 |z | =2 focelseolan foe o Lan Fas oo [Too | oo | 5 [rocolse Lot fomrfaoe puer s e
5o [ow | oo P faetosiocus bor] o || o [l b s pow e b Tl
N R oy o oy o e g e
1000 4. 24.2 0. . 45. 10.4 .

100 10.0 219 51 100 8.0 153 35 1400 iGg 28.5 06733 ijg 4:; 18.3 Zz
oo [ | oo oo e oson e b e
1000 | 32.7 231 0.71 3.80 | 445 8.6 10.6

65 104 24 55 078 18 1400 | 33.6 270 | 0.80 | 395 | 45.9 8.5 10.5
1000 | 32.2 23.3 0.72 3.78 43.9 8.5 1.1

o 10.0 21 49 o 8.0 147 3.4 1400 | 33.3 27.5 0.82 3.93 45.5 8.5 1.1
o o [ oo pospss et e b o e

6.5 1.00 23 55 075 17 1000 | 30.9 | 24.4 0.79 4.57 45.0 6.8 12.8
1400 31.5 26.6 0.84 | 468 | 46.0 6.7 131

1 1. 24. 7' 4.32 44.7 7.2 13.2

120 10.0 202 47 120 8.0 142 33 'I?l(())g ;: 26? (())8?1 4!313 45.6 7.2 1;6
o5 [0 | oo oo pare o aie fass 1o s

Performance capacities shown in thousands of Btuh.
6/13/24
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VARIABLE SPEED PACKAGED HEAT PUMP OPERATION AND MAINTENANCE MANUAL

Performance Data

060 - 50% Part Load

WPD HEATING - EAT 70°F WPD COOLING - EAT 80/67 °F
EWT | Flow
HWC °F gpm Airflow| TC
Psl FT cfm |MBtuh|MBtuh| Ratio

EWT | Flow
°F gpm Airflow] HC

HWC
Psl FT cfm |mBtuh

4.5 0.63 15 4.0 0.43 1.0

20 6.3 117 2.7 20 6.0 1.22 2.8

85 194 45 1100 21.4 2.02 14.5 88.0 3.10 3.1 75 180 42
45 ol 14 181?)(3) ;4312 Zzg; 11(;3 223 igzl ii 40 042 10 950 | 30.5 19.1 063 | 0.76 | 334 | 40.3 -
850 | 236 | 203 16.7 95.7 | 3.40 4.1 700 | 30.4 17.6 0.58 | 0.69 331 | 44.0 -
30 63 114 26 1100 | 245 | 2.06 | 174 | 906 | 3.48 3.5 30 60 18 27 950 | 30.8 | 19.2 062 | 073 | 337 | 424 -
es | 189 | 44 oo T aes o0 s [ ois [se0 ] 36 s | 75 | 40 oot Tiss oo oz sao [ans |
4 | 080 | 14 oo ana 00 215 T oss [a0s [ 57 40 | 041 | 08 IS e 5o Toeo oo a6 s |
850 277 | 2.08 | 206 | 100.2 | 3.90 4.5 700 31.3 20.1 064 | 0.73 341 42.5 -
40 63 10 25 1100 | 285 | 2.09 | 214 | 94.0 | 400 3.8 40 60 s 26 950 31.8 219 | 069 | 0.77 | 348 | 413 -
@ | 18 | 42 [iooTooa 30 a5 [oar | ai |59 s | 170 | 39 [oeo 55T aro Toes [ove [ s [asa |
45 | 058 | 13 oo Tsrs 00 [as0 [ on 4o 5s 40 | 040 | 08 [oo TS o Hus T oniosa | ses [ sas |~
850 31.8 213 24.5 11046 | 4.38 4.9 700 321 21.7 0.68 | 0.77 351 41.9 -
so 63 107 25 1100 | 325 212 253 | 974 | 450 41 5o 60 B 26 950 331 246 | 075 | 0.80 | 36.2 41.2 -
o5 | 177 | 41 [oosse T o [oes [sus a0 |46 s | 14 | 38 oo Tre {oea o oo [ ser[aso]
45 | 056 | 13 oo ser [ on T ase Tiooa] sor |4z 40 | 038 | 08 [T o Tau0 T ore oo [ sso | s |18
850 | 36.4 217 29.0 | 109.7 | 4.92 53 700 31.2 214 | 069 | 095 | 348 | 33.0 1.7
60 63 103 24 1100 | 370 214 29.7 | 1011 5.07 4.5 60 60 108 25 950 | 322 [ 242 | 075 | 099 | 359 | 325 1.7
@5 | 172 | 40 [NooT 5o T sie 08 oo 815 |47 G Rl Il =N A A A KA R A
45 | 084 | 12 oo ave o [ ois Tioasooe [ as 40 | 037 | 08 [T i Taso Tore [ [ses [ asr s
850 410 | 220 | 335 | 114.6 | 545 5.8 700 | 30.3 211 0.70 113 345 | 270 24
70 63 100 23 1100 | 414 216 341 | 1049 | 563 4.8 70 60 104 24 950 31.3 23.8 | 0.76 117 35.6 | 26.6 24
es | 166 | 38 oo Taso | s [ sas [oss 56 s0 s | 154 | 36 [oso s se Toze i sse [ ora o
45 092 | 12 oo Tass T sie [ sss Trona] sor | as 40 | 036 | 08 o T 05 Tare Tora [iao [ sas [ 205 52
850 | 453 | 2.27 376 | 119.3 | 5.86 6.2 700 | 286 | 20.7 | 0.72 | 134 33.6 21.3 3.3
80 63 097 22 1100 | 455 | 2.20 | 38.0 [ 108.3 | 6.06 51 80 60 100 23 950 | 295 | 232 | 079 | 139 | 346 | 212 3.4
@s | 160 | 37 oo o o5 [sne [woar o [ 5 s | 140 | 34 e Taer Toss Tove s [ses [ a7 40
45 | 050 | 12 oo Taee [oos 00 Tiono] e 50 40 | 03¢ | 08 o e oy T obr [ea 354 o7 s
850 | 496 | 2.33 416 |124.0 | 6.24 6.6 700 | 269 | 203 | 0.75 | 156 32.6 17.3 4.6
90 63 093 22 1100 | 496 | 224 | 419 1.7 | 6.48 54 90 60 097 22 950 277 22.6 | 0.82 1.61 33.6 17.2 4.6
s | 3 | 33 oo oes T oss Tomo [ e [ssa [ira | e
40 | 033 | 08 [T ee T o osa o | s26 [ iso o
700 251 19.7 0.79 | 189 31.9 13.3 55
100 63 090 100 60 093 22 950 | 259 21.8 | 084 | 194 | 328 13.3 55
7 25.4 | 20. 7! 1. 2.1 13. .
40 | 032 | 07 [T o5 Ta0a Tose oz [ sio o4 o3
700 | 233 19.2 082 | 2.22 31.2 10.5 6.8
o 63 086 o 60 090 21 950 | 240 | 21.0 | 0.88 | 2.27 321 10.6 6.8
7 23. 19. .8 21 1.4 10.8 7.2
85 143 75 133 31 928 Zii 2?? 883 2.293 ;2.3 18.9 7.2
700 | 22.4 18.7 083 | 274 321 8.2 8.2
45 045 40 031 o7 950 | 229 | 204 | 0.89 | 2.80 | 328 8.2 8.2
700 | 227 189 | 0.83 | 259 31.8 8.8 8.4
120 63 083 120 60 086 20 950 231 20.5 | 0.89 | 266 | 325 8.7 8.4
7 22. 18. .82 2.51 1.8 Al 8.7
85 138 75 128 3.0 928 22.2 20.93 2.91 2.553 ;0.0 89.8 8.7

Performance capacities shown in thousands of Btuh.
6/13/24
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VARIABLE SPEED PACKAGED HEAT PUMP OPERATION AND MAINTENANCE MANUAL

Performance Data

060 - 100% Full Load

WPD HEATING - EAT 70°F WPD COOLING - EAT 80/67 °F

EWT | Flow
HWC °F gpm psi ET Airflow| TC SC S/T |Power| HR EER HWC
cfm |MBtuh|MBtuh| Ratio [ kW [MBtuh MBtuh

EWT [ Flow i
°F gpm Airflow| HC
PSUL FT I cim [mBtun| kw ™ [MBtun

8.5 2.00 4.6 6.5 1.21 28

20 13.0 | 3.52 81 20 10.0 | 270 6.2

170 655 15/ 2200 | 46.5 | 497 | 295 | 888 | 2.74 7.5 135 420 97
@5 | 195 | 45 [T aes [ au | sis [ o005 | 76 o5 | W | 27 oo eor Taoe [oer 200 ees 04
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VARIABLE SPEED PACKAGED HEAT PUMP OPERATION AND MAINTENANCE MANUAL

Service Parts List

Parts List - Horizontal 024 036 048 060
Compressor 208-230/60/1 34P676-01 34P676-01 34P677-01 34P678-01
Compressor | Sound Jacket 92P504A05 92P504A05 92P504A05 92P504A05
Power Harness 11P853-01 11P853-01 11P853-01 11P853-01
ECM EON ECM Motor 208-230/60/1 14S575-01 14S575-01 145576-01 14S577.01
Motor ECM Blower Housing 53P501BO1 53P501B01 53P501B01 53P501B01
ECM Harness - Low Voltage 11P827-01 11P827-01 11P827-01 11P827-01
& Blower  ["c CM power Harness 11P585B04 11P585B04 11P585B04 11P585B04
Air Filters 2” Air Filter MERV 11 59P509-02 59P509-02 59P509-02 59P509-03
2” Air Filter MERV 11 (second filter if needed) 59P509-11 59P509-11 59P509-11 59P509-11
Air Coil 61P775-41S 61P775-41S 61P775-41S 61P776-41S
Reheat Coil (OptiDry only) n/a 61P660-01 61P660-01 61P661-01
Coax 621628-01 621628-01 621555-01 621555-01
Refrigeration EEV : 33P617-01 33P617-01 33P617-01 33P617-01
Reversing Valve 33P526-05 33P526-05 33P526-05 33P526-05
Components ™o 1 cat Valve (OptiDry only) n/a 33P629-04 33P629-04 33P629-04
Check Valve (OptiDry only) n/a 33P589B03 33P589B03 33P589B03
Discharge Muffler 36P503B02 36P503B02 36P503B02 36P503B02
Filter Dryer 36P500B01 36P500B01 36P500B02 36P500B02
Hot Water | Hot Water Generator 62P516-03 62P516-03 62P516-03 62P516-03
Generator | Hot Water Generator Pump 24P501A01 24P5071A01 24P5071A01 24P501A01
2 POLE CONTACTOR 24 VAC-40A 13P521-01 13P521-01 13P521-01 13P521-01
TRNSFMR T00VAC 208-240 24V LEAD 15P531-01 15P531-01 15P531-01 15P531-01
3 Pole Power Block 12P503-06 12P503-06 12P503-06 12P503-06
2 Pole Screw Term. Block 12P500A01 12P500A01 12P500A01 12P500A01
EEV Solenoid Coil 33P617-02 33P617-02 33P617-02 33P617-02
EEV/VS Drive Communication Cable 11P843-01 11P843-01 11P843-01 11P843-01
ASB/ABC/AXB/Drive Communication Harness 11P836-02 11P836-02 11P836-02 11P836-02
RDS/ASB Harness 11P991-02 11P991-02 11P991-02 11P991-02
Keystone Category 5 Coupler (AID Port) 12P553-01 12P553-01 12P553-01 12P553-01
Category 5 cable (AID Port to ABC) 11P846-01 11P846-01 11P846-01 11P846-01
Current Transformer 12P557-01 12P557-01 12P557-01 12P557-01
Electrical Rocker Switch - HWG ON/OFF 13P607A01 13P607A01 13P607A01 13P607A01
Pump Circuit Breaker - 5 amp, 250v 19P583-01 19P583-01 19P583-01 19P583-01
Pressure Transmitter DIN Cable 11P855-01 11P855-01 11P855-01 11P855-01
VS Drive Control 17P560-07 17P560-07 17P560-08 17P560-09
Drive Circuit Breaker 19P595-01 19P595-01 19P595-02 19P595-03
ABC Board 17X553-36 17X553-36 17X553-36 17X553-36
AXB Board 17X597-26 17X597-26 17X597-26 17X597-26
ABC Board (OptiDry Only) n/a 17X553-41 17X553-41 17X553-41
AXB Board (OptiDry Only) n/a 17X597-27 17X597-27 17X597-27
ASB Board 17P599-01 17P599-01 17P599-01 17P599-01
Power Supply/EEV Board (OptiDry only) n/a 17P568-02 17P568-02 17P568-02
IB-G Board (OptiDry only) n/a 17P874-01 17P874-01 17P874-01
Freeze Detection Thermistor-FP1-Yellow FPIRKO1 FPIRKO1 FPIRKO1 FPIRKO1
HWL Thermistor-Pink (AXB P17) 12P555-04 12P555-04 12P555-04 12P555-04
Thermistor FP2 12P550-01 12P550-01 12P550-01 12P550-01
Thermistor - LAT/EWT/Suct Line/Compr Ambient 12P555-06 12P555-06 12P555-06 12P555-06
Thermistor - Suction Line 12P555-05 12P555-05 12P555-05 12P555-05
Sensors Thermistor - Compressor Discharge Line 12P556-02 12P556-02 12P556-02 12P556-02
) Thermistor - Heating Liquid Line 12P555-03 12P555-03 12P555-03 12P555-03
& Safeties Thermistor - Leaving Water Temperature 12P555-02 12P555-02 12P555-02 12P555-02
Transmitter, Flow Meter (sensor, clip, harness) 29P535-01 29P535-01 29P535-01 29P535-01
Pressure Transducer Replacement, High and Low Pressure 35P558-01 35P558-01 35P558-01 35P558-01
Switch, High Pressure SKHPEGOO SKHPEG60OO SKHPEG60OO SKHPEG60OO
Switch, Low Pressure SKLPE40 SKLPE40 SKLPE40 SKLPE40
Refrigerant Detection Sensor 19P688-01 19P688-01 19P688-01 19P688-01
Misc. VS Drive Fan Filter 59P512-01 59P512-01 59P512-01 59P512-01
Part numbers subject to change 8/16/24
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VARIABLE SPEED PACKAGED HEAT PUMP OPERATION AND MAINTENANCE MANUAL

Service Parts List

Parts List - Vertical 024 036 048 060
Compressor 208-230/60/1 34P676-01 34P676-01 34P677-01 34P678-01
Compressor | Sound Jacket 92P504A05 92P504A05 92P504A05 92P504A05
Power Harness 11P853-01 11P853-01 11P853-01 11P853-01
ECM Motor 208-230/60/1 145575-01 145575-01 145576-01 145577.01
ECM Motor | ECM Blower Housing 53P501BO1 53P501BO1 53P501B01 53P501B01
& Blower ECM Harness - Low Voltage 11P827-02 1P827-02 11P827-02 11P827-02
ECM Power Harness 11P585B03 11P585B03 11P585B03 11P585B03
2” Air Filter MERV 11 (top flow & rear discharge) 59P509-07 59P509-07 59P509-07 59P509-06
Air Filters 2” Air Filter MERV 11 (bottom flow) 59P509-06 59P509-06 59P509-06 59P509-06
AP411 4” Media Refill RM-AP411-46 RM-APA411-46 RM-AP411-46 RM-AP411-46
AP4111” Carbon Media Refill RM-AP411-46C RM-AP411-46C RM-AP411-46C RM-AP411-46C
Air Coil 61P773-41S 61P773-41S 61P773-41S 61P772-41S
Reheat Coil (OptiDry only) n/a 61P759-01 61P759-01 61P760-01
Coax 621628-01 621628-01 621555-01 621555-01
. . EEV 33P617-01 33P617-01 33P617-01 33P617-01
Refrigeration -
Reversing Valve 33P526-05 33P526-05 33P526-05 33P526-05
Components "o 1 cat Valve (OptiDry only) n/a 33P629-04 33P629-04 33P629-04
Check Valve (OptiDry only) n/a 33P589B03 33P589B03 33P589B03
Discharge Muffler 36P503B02 36P503B02 36P503B02 36P503B02
Filter Dryer 36P500B01 36P500BO1 36P500B02 36P500B02
Hot Water Hot Water Generator 62P516-03 62P516-03 62P516-03 62P516-03
Generator Hot Water Generator Pump 24P501A01 24P501A01 24P501A01 24P501A01
2 POLE CONTACTOR 24 VAC-40A 13P521-01 13P521-01 13P521-01 13P521-01
TRNSFMR 100VAC 208-240 24V LEAD 15P531-01 15P531-01 15P531-01 15P531-01
3 Pole Power Block 12P503-06 12P503-06 12P503-06 12P503-06
2 Pole Screw Term. Block 12P500A01 12P500A01 12P500A01 12P500A01
EEV Solenoid Coil 33P617-02 33P617-02 33P617-02 33P617-02
ASB/ABC/AXB/Drive Communication Harness 11P836-02 11P836-02 11P836-02 11P836-02
RDS/ASB Harness 11P991-02 11P991-02 11P991-02 11P991-02
Keystone Category 5 Coupler (AID Port) 12P553-01 12P553-01 12P553-01 12P553-01
Category 5 cable (AID Port to ABC) 11P846-01 11P846-01 11P846-01 11P846-01
Current Transformer 12P557-01 12P557-01 12P557-01 12P557-01
Electrical Rocker Switch - HWG ON/OFF 13P607A01 13P607A01 13P607A01 13P607A01
Pump Circuit Breaker - 5 amp, 250v 19P583-01 19P583-01 19P583-01 19P583-01
Pressure Transmitter DIN Cable 11P855-01 11P855-01 11P855-01 11P855-01
VS Drive Control 17P560-07 17P560-07 17P560-08 17P560-09
Drive Circuit Breaker 19P595-01 19P595-01 19P595-02 19P595-03
ABC Board 17X553-36 17X553-36 17X553-36 17X553-36
AXB Board 17X597-26 17X597-26 17X597-26 17X597-26
ABC Board (OptiDry Only) n/a 17X553-41 17X553-41 17X553-41
AXB Board (OptiDry Only) n/a 17X597-27 17X597-27 17X597-27
ASB Board 17P599-01 17P599-01 17P599-01 17P599-01
Power Supply/EEV Board (OptiDry only) n/a 17P568-02 17P568-02 17P568-02
IB-G Board (OptiDry only) n/a 17P874-01 17P874-01 17P874-01
Freeze Detection Thermistor-FP1-Yellow FP1RKO1 FP1IRKO1 FPIRKO1 FP1IRKO1
HWL Thermistor-Pink (AXB P17) 12P555-04 12P555-04 12P555-04 12P555-04
Thermistor FP2 12P550-01 12P550-01 12P550-01 12P550-01
Thermistor - LAT/EWT/Suct Line/Compr Ambient 12P555-06 12P555-06 12P555-06 12P555-06
Thermistor - Suction Line 12P555-05 12P555-05 12P555-05 12P555-05
Thermistor - Compressor Discharge Line 12P556-02 12P556-02 12P556-02 12P556-02
Sensors Thermistor - Heating Liquid Line 12P555-03 12P555-03 12P555-03 12P555-03
& Safeties | Thermistor - Leaving Water Temperature 12P555-02 12P555-02 12P555-02 12P555-02
Transmitter, Flow Meter (sensor, clip, harness) 29P535-01 29P535-01 29P535-01 29P535-01
Pressure Transducer Replacement, High and Low
35P558-01 35P558-01 35P558-01 35P558-01
Pressure
Switch, High Pressure SKHPE60O SKHPEG60O SKHPE600 SKHPE60O
Switch, Low Pressure SKLPE40 SKLPE40 SKLPE40 SKLPE40
Refrigerant Detection Sensor 19P688-01 19P688-01 19P688-01 19P688-01
Miscellaneous| VS Drive Fan Filter 59P512-01 59P512-01 59P512-01 59P512-01
Part numbers subject to change 8/16/24
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Decommissioning

Before carrying out this procedure, it is essential that the

technician is completely familiar with the equipment and all

its detail. It is recommended good practice that all refriger-
ants are recovered safely. Prior to the task being carried out,
an oil and refrigerant sample shall be taken in case analysis is
required prior to re-use of recovered refrigerant. It is essen-
tial that electrical power is available before the task is com-
menced.

1.  Become familiar with the equipment and its operation.

2. lIsolate system electrically.

3. Before attempting the procedure, ensure that:

* mechanical handling equipment is available,
if required, for handling refrigerant cylinders;

« all personal protective equipment is available and
being used correctly;

» the recovery process is supervised at all times by a
competent person;

e recovery equipment and cylinders conform to the
appropriate standards.

4. Pump down refrigerant system, if possible.

5. If a vacuum is not possible, make a manifold so that
refrigerant can be removed from various parts of the
system.

6. Make sure that cylinder is situated on the scales before
recovery takes place.

7. Start the recovery machine and operate in accordance
with instructions.

8. Do not overfill cylinders (no more than 80 % volume
liquid charge).

9. Do not exceed the maximum working pressure of the
cylinder, even temporarily.

10. When the cylinders have been filled correctly and the
process completed, make sure that the cylinders and the
equipment are removed from site promptly and all
isolation valves on the equipment are closed off.

11. Recovered refrigerant shall not be charged into another
REFRIGERATING SYSTEM unless it has been cleaned and
checked

Decommissioning - Unit Labeling Requirements

Equipment shall be labelled stating that it has been de-com-
missioned and emptied of refrigerant. The label shall be dated
and signed. For appliances containing FLAMMABLE REFRIG-
ERANTS, ensure that there are labels on the equipment stat-
ing the equipment contains FLAMMABLE REFRIGERANT.
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Refrigerant Recovery

When removing refrigerant from a system, either for servicing
or decommissioning, it is recommended good practice that all
refrigerants are removed safely.

When transferring refrigerant into cylinders, ensure that only
appropriate refrigerant recovery cylinders are employed.
Ensure that the correct number of cylinders for holding the
total system charge is available. All cylinders to be used

are designated for the recovered refrigerant and labelled

for that refrigerant (i.e. special cylinders for the recovery of
refrigerant). Cylinders shall be complete with pressure-relief
valve and associated shut-off valves in good working order.
Empty recovery cylinders are evacuated and, if possible,
cooled before recovery occurs.

The recovery equipment shall be in good working order with
a set of instructions concerning the equipment that is at
hand and shall be suitable for the recovery of the flammable
refrigerant. If in doubt, the manufacturer should be consulted.
In addition, a set of calibrated weighing scales shall be
available and in good working order. Hoses shall be complete
with leak-free disconnect couplings and in good condition.

The recovered refrigerant shall be processed according to
local legislation in the correct recovery cylinder, and the
relevant waste transfer note arranged. Do not mix refrigerants
in recovery units and especially not in cylinders.

If compressors or compressor oils are to be removed, ensure
that they have been evacuated to an acceptable level to make
certain that flammable refrigerant does not remain within

the lubricant. The compressor body shall not be heated by

an open flame or other ignition sources to accelerate this
process. When oil is drained from a system, it shall be carried
out safely.

Refrigerant Removal and Evacuation

When breaking into the refrigerant circuit to make repairs - or
for any other purpose conventional procedures shall be used.
However, for flammable refrigerants it is important that best
practice be followed, since flammability is a consideration.
The following procedure shall be adhered to:
« safely remove refrigerant following local and
national regulations;
* evacuate;
e purge the circuit with inert gas (optional for A2L);
e evacuate (optional for A2L);
* continuously flush or purge with inert gas when
using flame to open circuit; and
e open the circuit.
The refrigerant charge shall be recovered into the correct re-
covery cylinders if venting is not allowed by local and national
codes. For appliances containing flammable refrigerants, the
system shall be purged with oxygen-free nitrogen to render
the appliance safe for flammable refrigerants.

This process might need to be repeated several times. Com-
pressed air or oxygen shall not be used for purging refriger-
ant systems. For appliances containing flammable refriger-
ants, refrigerants purging shall be achieved by breaking the
vacuum in the system with oxygen-free nitrogen and continu-
ing to fill until the working pressure is achieved, then venting
to atmosphere, and finally pulling down to a vacuum (optional
for A2L). This process shall be repeated until no refrigerant is
within the system (optional for A2L). When the final oxygen-
free nitrogen charge is used, the system shall be vented down
to atmospheric pressure to enable work to take place. The
outlet for the vacuum pump shall not be close to any poten-
tial ignition sources, and ventilation shall be available.
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Charging procedures

In addition to conventional charging procedures, the following
requirements shall be followed.
¢ Ensure that contamination of different refrigerants does
not occur when using charging equipment.
¢ Hoses or lines shall be as short as possible to minimise
the amount of refrigerant contained in them.
¢ Cylinders shall be kept in an appropriate position accord-
ing to the instructions.
¢ Ensure that the REFRIGERATING SYSTEM is earthed prior
to charging the system with refrigerant.
¢ Label the system when charging is complete (if not al-
ready).
¢ Extreme care shall be taken not to overfill the REFRIGER-
ATING SYSTEM.
Prior to recharging the system, it shall be pressure-tested with
the appropriate purging gas. The system shall be leak-tested
on completion of charging but prior to commissioning. A fol-
low up leak test shall be carried out prior to leaving the site.
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