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Unit Nomenclature (Compressor Section)

2 3 46 7 8 9 10 1 12 13 14 15 16
[N |v[zfo|:]a]a]ofc|N|N[O|K|N]
Future Option

Model N — None
N — 7 Series
Compressor Controls
pr K — Aurora Variable Speed Control

V — Variable Speed w/ Full Monitoring

M — Aurora Variable Speed Control
w/ Full Monitoring and

Cabinet Configuraton = v
Z — Indoor Split UPC
Unit Capacity® FLE)tu_r?\l Sr?;ions
033, 042, 050
Vintage Fu'\tlu:eNCc);ions
* — Factory Use Only
Voltage Fu'flu:eNCc)ﬁions
1-208-230/60/1
Hot Water Generation Water Coax Option
C — Copper
0~ None N — CuproNickel
1 — Hot Water Generation with Factory Installed Pump P
Future Option
Notes: 0 - None
1 . . . .
, UPCisnot comp'atlble with Symphony o'r In.teIhZ'onez Rev.: 4/2/20
Compressor section mustbe matched with identical
model SVH air handler section. See Compatibility Table.
Unit Nomenclature (Air Handler)
1-3 4-6 7 89 10 11 12 13 14 15 4¢
| sviH (o042 * |00 [2|c|R| 1| s[a1]1]
Build
Model 1-WF
SVH — Series Air Handler
Position
Unit Capacity?® 1 — Multi-position®
Refrigeration (DX)
033 MBTUH Options
042 MBTUH S — Standard
050 MBTUH' U-urct
Vintage —______ \Voltage
* = Factory Use Only 1-208-230/60/1
Electric Heat Air Coil
00 — None R — Refrigerant
10 — 10kW (033 - 050 only) No Breakers
15 — 15kW (042 — 050 only) with Breakers
20 — 20kW (050 only) with Breakers Controls/ Motor
C — Aurora AHB/ Variable Speed ECM

Expansion Valve

2 -EEV
Notes:
- Air flow on the 050 unit in the horizontal configurations should be limited to 1900 cfm in cooling mode, or
condensate blow off may occur.
Rev.: 4/2/20

2 - Compressor section mustbe matched with identical model SVH air handler section. See Compatibility Table
®_To field convert the SVH to bottomflow air discharge. The SAHBCK kit must be ordered separately.
. UPC is not compatible with Symphony or IntelliZone2.
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General Installation Information

A

WARNING: This appliance is not intended for
use by persons (including children) with reduced
physical, sensory or mental capabilities, or lack
of experience or 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.

Initial Inspection

WARNING: Before performing service or main-
tenance operations on a system, turn off main
A power switches to the indoor unit. If applicable,
turn off the accessory heater power switch. Elec-
trical shock could cause personal injury.
When the equipment is received, all items should be care-
fully checked against the bill of lading to be sure all crates
and cartons have been received. Examine units for shipping
damage, removing the units from the packaging if neces-
sary. Units in question should also be internally inspected.
If any damage is noted, the carrier should make the proper

notation on the delivery receipt, acknowledging the dam-
age.

Compatibility

The 7 Series Split uses a communicating control and the
system has been designed as a matched set, compressor
section to air handler section (see table). The 7 Series NVZ
compressor section is not compatible with the SAH air
handler or any other air handler except for the SVH. The SVH
is not compatible with any other compressor section other
than the mated NVZ.

7 Series Rated Electric
Air Handler Indoor Split Airflow Heat
Model (CFM) (kW)
SVHO33**2CRISII NVZ033 1200 10
SVHO42**2CRI1S11 NVZ042 1500 10, 15
SVHO50**2CRISTI NVZ050 1800 10, 15, 20
1/29/2020

Figure 1: Typical Split System Application with Remote Blower Coil
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General Installation Information cont.

Safety Instructions

Installing and servicing heating and air conditioning
equipment can be hazardous due to system pressure and
electrical components. Only trained and qualified service
personnel should install, repair or service heating and air
conditioning equipment. Untrained personnel can perform
the basic maintenance functions of cleaning coils and
cleaning and replacing filters. All other operations should be
performed by trained service personnel. When working on
heating and air conditioning equipment, observe precautions
in the literature, tags and labels attached to the unit and
other safety precautions that may apply, such as the
following safety measures:

. Follow all safety codes.

*  Wear safety glasses and work gloves.

. Use a quenching cloth for brazing operations.

*  Have a fire extinguisher available for all brazing operations.

Moving and Storage

Move units in the normal “up” orientation. Units may be
moved and stored per the information on the packaging.
Do not stack more than three units in total height. Do not
attempt to move units while stacked. When the equipment
is received, all items should be carefully checked against
the bill of lading to be sure all crates and cartons have been
received. Examine units for shipping damage, removing

the units from the packaging if necessary. Units in question
should also be internally inspected. If any damage is noted,
the carrier should make the proper notation on the delivery
receipt, acknowledging the damage.

Clearances

Clearances must be taken into consideration, and provided
for as follows:

. Refrigerant piping and connections - minimum
12” recommended.
. Maintenance and servicing access - minimum 24”

from front of unit recommended for blower
motor/coil replacement.

. Condensate drain lines routed to clear filter
and panel access.
. Filter removal - minimum 24” recommended.

Compressor Section Location

NOTE: Prior to setting the unit in place, remove and discard
the compressor shipping bolt located at the front of the
compressor mounting bracket.

@ 4 COMPRESSOR SHIPPING BOLT

Locate the compressor section in an indoor area, minimum
ambient of 45°F and maximum ambient of 100°F. Installing
the compressor section in an attic is not approved and could
result in loss of warranty. Installation is not recommended

in areas with excessive dirt and debris as this may be drawn
into the VS drive causing overheating of the VS drive. Loca-
tion should have enough space for service personnel to
perform maintenance or repair. Provide sufficient room to
make water, electrical and duct connection(s). If the unit is
located in a confined space, such as a closet, provisions must
be made for return air to freely enter the space by means

of a louvered door, etc. Any access panel screws that would
be difficult to remove after the unit is installed should be
removed prior to setting the unit.

When utilizing an existing line set, only flushing compounds
that vaporize should be used; which means they are pack-
aged in a pressurized disposable cylinder. It is preferable to
use a flushing agent that removes oil, water, and acid, plus,
is biodegradeable and non-toxic. The flushing agent should
be safe to use with both HCFC and HFC refrigerants. Once
a flushing agent has been selected, follow the instructions
provided with the product.

The first step should be purging the lines with nitrogen.
Purging with nitrogen first will remove some of the particu-
late and residual oil which will allow the flushing agent to
work better. Never blow the flushing agent through a com-
pressor, filter drier, or EEV as it will cause the components to
fail.

When flushing is complete and the final system is assembled,
an acid check should be preformed on the system. Acid test
kits are available from most HVACR distributors.
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General Installation Information cont.

Connection to Air Coil

Figure 1illustrates a typical 7 Series Split installation. Refer-
ence the Line Set Sizes table for typical line set diameters
and maximum length. Line sets over 80 feet are not recom-
mended. Longer line sets will significantly reduce capac-

ity and efficiency of the system. If the line set is kinked or
deformed and cannot be reformed, the bad section of pipe
should be replaced. A restricted line set will affect unit
performance. As in all R-410A equipment, a reversible liquid
line filter drier is required to ensure all moisture is removed
from the system. This drier should be replaced whenever
“breaking into” the system for service. All line sets should be
insulated with a minimum of 1/2 in. closed cell insulation. All
exterior insulation should be painted with UV resistant paint
or covering to ensure long insulation life.

Figure 2: Swivel Connections
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Water Piping

The proper water flow must be provided to each unit
whenever the unit operates. To assure proper flow, read the
flow from the on-board water flow meter or use pressure/
temperature ports to determine the flow rate. These ports
should be located at the supply and return water connec-
tions on the unit. The proper flow rate cannot be accurately
set without reading the flow from the on-board flow meter
or measuring the water pressure drop through the refriger-
ant-to-water heat exchanger.

All source water connections are swivel piping fittings (see
Figure 2) that accept 1in. male pipe threads (MPT).

The swivel connector has a rubber gasket seal similar to

a rubber hose gasket, which when mated to the flush end
of any 1in. threaded pipe provides a leak-free seal without
the need for thread sealing tape or compound. Check to
ensure that the rubber seal is in the swivel connector prior
to attempting any connection. The rubber seals are shipped
attached to the waterline. To make the connection to a
ground loop system, mate the brass connector (supplied

in CK4LI connector kit) against the rubber gasket in the
swivel connector and thread the female locking ring onto
the pipe threads, while maintaining the brass connector in
the desired direction. Tighten the connectors by hand, then
gently snug the fitting with pliers to provide a leak-proof
joint. When connecting to an open loop (ground water)
system, thread the 1in. MPT fitting (SCH80 PVC or copper)
into the swivel connector and tighten in the same manner
as noted above. The open and closed loop piping system
should include pressure/temperature taps for serviceability.

Never use flexible hoses smaller than 1in. inside diameter
on the unit. Limit hose length to 10 ft. per connection.
Check carefully for water leaks.
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Water Quality Guidelines

It 1s 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 recom-
mended 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. Equip-
ment 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 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 qualitied
water treatment specialist should be engaged to determine
what treatment, if any, is required. The product warranty
specifically excludes liability for corrosion, erosion or dete-
rioration of equipment.

The heat exchangers and water lines in the units are cop-
per 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 heat exchanger is
recommended to separate the unit from the contaminated
water. The table 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.

Low Water Coil Limit

Set the freeze sensing switch SW2-1 on the Aurora Base
Control (ABC) printed circuit board for applications us-

ing a closed loop antifreeze solution to “LOOP” (15°F). On
applications using an open loop/ground water system (or
closed loop no antifreeze), set this dip switch to “WELL”
(30°F), the factory default setting. (Refer to the DIP Switch
Settings table in the Aurora Control section.)
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Material Copper 90/10 Cupronickel 316 Stainless Steel
pH AciditZ/AIkaIinity 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 Le:;ZTIa:p%SaF:E?t g%t:)e;rs)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 Iro(n Potent)ial < 0.2 ppm < 0.2 ppm <0.2ppm
(Biological Growth) . Less than 1 ppm, above this Less than 1 ppm, above this Less than 1 ppm, above this
Iron Oxide e X o X e ;
level deposition will occur level deposition will occur level deposition will occur
Suspended Solids Less than 10 ppm apd filte'red Less than 10 ppm a'nd filtgred Less than 10 ppm a'nd 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

2/22/12
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Flow Centers

Pressurized Flow Centers:

Part numbers: FC1-GL, FC2-GL, FC1-FPT, FC2-
FPT,FCVIB-GL, FCV2B-GL

Used with one or multiple heat pumps on a single
loop (need to follow installation manual and install
check valves)

Fixed speed and variable speed pumping available,
although variable speed pumping is recommended
with the 7 Series

Small footprint for mounting location flexibility.
Can be mounted in several orientations (see flow
center manual for acceptable orientations)
Injection molded and insulated cabinet

Brass 3-way valves

Standard hose kits available

Non-Pressurized Flow Center:

Part numbers: FC1-GLNP, FC2-GLNP, FCV1B-GLNPP,
FCV2B-GLNPP

Used with a single heat pump on a single loop (or
two units if using pump sharing feature). Multiple
units cannot be installed in parallel with multiple heat
pumps on the same loop.

Fixed speed and variable speed pumping available,
although variable speed pumping is recommended
with the 7 Series

Floor mounted (larger footprint than pressurized flow
centers)

Design allows for air and debris separation, and easy
fluid checking or addition

Insulated plastic cabinet

Composite 3-way valves

GLNPP flow centers use standard hose kit

10

Non-Pressurized Dual Circuit Flow
Centers:

Part numbers: FC3-GLNPD, FC4-GLNPD, FCV2AB-
GLNPD, FCV2BB-GLNPD, FCV3CB-GLNPD, FCV4AB-
GLNPD

Designed for applications with two geothermal heat
pumps by eliminating the need for T’s, additional
piping, check valves, and pump sharing wiring.
Multiple pump configurations (fixed and variable
speed) to match your flow requirements.

Multiple pump configurations (fixed speed and
variable speed pumping available) although variable
speed pumping is recommended with the 7 Series
Insulated sheet metal cabinet

Brass and composite 3-way valves

Design allows for air and debris separation, and easy
fluid checking or addition

Floor mounted (larger footprint than pressurized flow
centers)

Standard hose kits available
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Closed Loop - Ground Source Systems

NOTE: For closed loop systems with antifreeze protection,
set SW2-1to the 15°F (LOOP) position. (Refer to the DIP
Switch Settings table in the Aurora Control section.)

Once piping is completed between the unit, pumps and

the ground loop (see figure below), 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. 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.

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.

Figure 4: Typical Split System Application Closed Loop - Earth Coupled
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_]1- Disconnect
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Electrical Supply Handler
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P/T Plugs
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1

Water In

Rubber Hose Connector
Kit CK4LIl or CK4L-GLI

NOTE: Additional information can be found in Flow
Center installation manual and Flush Cart manual.
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Closed Loop - Ground Source Systems cont.

Multiple Units on One Flow Center

When two units are connected to one loop pumping sys-
tem, 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 5a). 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. Circu-
lating fluid through a heat exchanger of a system that is not
operating could be detrimental to the long term reliability of
the compressor.

Figure 5a: Primary/Secondary Hook-up
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Shut
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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
7 Series 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 Recom-
mended 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

Model Closed Loop Open Loop
ode
and Size | Min. Flow Rate | Max. Flow Rate| Min. Flow Rate |Max. Flow Rate
GPM GPM GPM GPM
033 5.0 12.0 5.0 8.0
042 5.0 15.0 5.0 10.0
050 5.0 18.0 5.0 12.0
3/18/2020
Figure 6: Primary/Secondary Hook-up
7 Series to 7 Series to 7 Series to

5 or 7 Series Units Envision Units Electromechanical Units
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Open Loop - Well 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.

NOTE: For open loop/groundwater systems or systems

that do not contain an antifreeze solution, set SW2-Switch
#1 to the 30°F (WELL) position. (Refer to the DIP Switch
Settings table in the Aurora Control section.) Slow opening/
closing solenoid valves (type V or VM) are recommended
to eliminate water hammer.

Figure 6: Typical Split System Application Open Loop -
Well Water
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Figure 9a: Modulating Water Valve Connection Option
Typical O-10VDC modulating water valve.

MODULATING VALVE

AXB BOARD

White 1o
Green 2=

GND [ 1]
24 VAQ 2]~
3

0-10DC|

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

C
R
c O roo G
WIY O cc Com
—0 \ ACC NC
_T0 Acc NO
(Type V) ABC Board
V100FPT

Figure 9c: Wiring diagram for dual water valve
installations, one type V slow operating solenoid and one
BPV100/PPV100 quick operating solenoid.
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V100FPT
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Note: SW2-4 should be ‘ON’ and SW2-5 should be ‘OFF’.

cC
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Figure 9d: Open Loop Solenoid Valve Connection Option
Typical quick operating external 24V water solenoid valve
(type PPV10O0 or BPV100) wiring.
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AccNC —2 P2
AccNO — 3—|

Solenoid ABC Board
Valve

NOTE: SW2-4 and SW2-5 should be “OFF” to cycle with the compressor.
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Hot Water Generator Connections

The heat reclaiming hot water generator coil is vented
double-wall copper construction and is suitable for potable
water. To maximize the benefits of the hot water generator
a minimum 50-gallon water heater is recommended. For
higher demand applications, use an 80-gallon water heater
or two 50-gallon water heaters connected in a series as
shown below. Two tanks plumbed in series is recommended
to maximize the hot water generator capability. A geo
storage tank should not be used in this application unless

it is plumbed in a series with an electric water heater. The
geo storage tank is equipped with a single 4500 Watt
element and will not be able to provide adequate water
heating if used as a standalone water heater. Electric water
heaters are recommended. Make sure all local electrical

and plumbing codes are followed when installing a hot
water generator. Residential units with hot water generators
contain an internal circulator and fittings. A water softener is
recommended for hard water applications (greater than 10
grains or 170 ppm total hardness).

NOTE: Using a preheat tank, as shown in Figure 9, will
maximize hot water generator capabilities.

Water Tank Preparation

To install a unit with hot water generator, follow these

installation guidelines.

1. Turn off the power to the water heater.

2. Attach a water hose to the water tank drain
connection and run the other end of the hose to an
open drain or outdoors.

3. Close the cold water inlet valve to the water heater tank.

4. Drain the tank by opening the valve on the bottom
of the tank, then open the pressure relief valve or hot
water faucet.

5. Flush the tank by opening the cold water inlet valve to
the water heater to free the tank of sediments. Close
when draining water is clear.

6. Disconnect the garden hose and remove the drain
valve from the water heater.

7.  Refer to Plumbing Installation and Hot Water
Generator Startup.

A CAUTION: Elements will burn out if energized dry.

14

Figure 8: Typical Hot Water Generator Installation
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Figure 9: Hot Water Generator Installation in
Preheat Tank

Cold Hot

3/4"x 314" x 1/12"tee  Water In Water Out
Venting Waste Valve

or Vent Coupling \ ¢ f ‘ $

% N— N
HWG \ \
Water Out
P/T Relief P/T Relief
\V/ Valve

HWG I

Water In Drain Valve Drain Valve
Note: This is the preferred configuration as it maximizes hot

water generator capability.
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Hot Water Generator Connections cont.

Plumbing Installation

1. Inspect the dip tube in the water heater cold inlet
for a check valve. If a check valve is present it must
be removed or damage to the hot water generator
circulator will occur.

2. Remove drain valve and fitting.

3. Thread the 3/4-inch NPT x 3-1/2-inch brass nipple into
the water heater drain port.

4. Attach the center port of the 3/4-inch FPT tee to the
opposite end of the brass nipple.

5. Attach the 1/2-inch copper to 3/4-inch NPT adaptor to
the side of the tee closest to the unit.

6. Install the drain valve on the tee opposite the adaptor.

7. Run interconnecting tubing from the tee to hot water
generator water out.

8. Cut the cold water “IN” line going to the water heater.

9. Insert the reducing solder tee in line with cold water
“IN” line as shown.

10. Run interconnecting copper tubing between the unit hot

water generator water “IN” and the tee (1/2-inch nominal).

The recommended maximum distance is 50 feet.
1. To prevent air entrapment in the system, install a vent

coupling at the highest point of the interconnecting lines.

12. Insulate all exposed surfaces of both connecting water

lines with 3/8-inch wall closed cell insulation.

NOTE: All plumbing and piping connections must comply
with local plumbing codes.

Hot Water Generator Switch
The hot water generator switch is taped in the disabled
position at the factory.

\

AID TOOL PORT

Hot Water Generator Startup

1. Turn the hot water generator switch to the “ON”
position. The hot water generator switch will allow the
hot water generator pump to be enabled or disabled by
the service technician or homeowner.

2. Close the drain valve to the water heater.

. Open the cold water supply to the tank.

4. Open a hot water faucet in the building to bleed air from
the system. Close when full.

5. Open the pressure relief valve to bleed any remaining air
from the tank, then close.

6. If so equipped, 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. Use vent couplings to bleed air from
the lines.

7. Carefully inspect all plumbing for water leaks and
correct as required.

8. Before restoring electrical supply to the water heater,
adjust the temperature setting on the tank.

¢ On tanks with both upper and lower elements,
the lower element should be turned down to
the lowest setting, approximately 100°F. The
upper element should be adjusted to 120°F to
130°F. Depending upon the specific needs of
the customer, you may want to adjust the upper
element differently.

* On tanks with a single element, lower the
thermostat setting to 120°F.

9. After the thermostat(s) is adjusted, replace the access
cover and restore electrical supply to the water heater.

10.Make sure that any valves in the hot water generator
water circulating circuit are open.

1. Turn on the unit to first stage heating.

12. Use an AID Tool to enable HWG and select the desired

water heating set point. Selectable set points are T00°F

- 140°F in 5°F increments (default 130°F). From the Main

Menu of the AID Tool select Setup, then AXB Setup.

The hot water generator pump should be running. When

the pump is first started, turn the venting (burping)

screw (if equipped) in the center of the pump two (2)

turns open until water dribbles out, then replace. Allow

the pump to run for at least five minutes to ensure that
water has filled the circulator properly. Be sure the
switch for the hot water generator pump switch is “ON”.

14. The temperature difference between the water entering
and leaving the hot water generator should be 5°F to
15°F. The water flow should be approximately 0.4 gpom
per ton of nominal cooling.

15. Allow the unit to heat water for 15 to 20 minutes to be
sure operation is normal.

()]

13.

CAUTION: Never operate the HWG circulating
pump while dry. If the unit is placed in operation
before the hot water generator piping is
connected, be sure that the pump switch is set
to the OFF position.
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Electrical Information

General Accessory Relay
Be sure the available power is the same voltage and phase A set of “dry” contacts has been provided to control
as that shown on the unit serial plate. Line and low voltage accessory devices, such as water solenoid valves on open
wiring must be done in accordance with local codes or loop installations, electronic air cleaners, humidifiers, etc.
the National Electric Code, whichever is applicable. The This relay contact should be used only with 24 volt signals
compressor has no internal overload. The circuit breaker in and not line voltage power. The relay has both normally
the control box is the overload protection for the drive and open and normally closed contacts and can operate with
the compressor. Bypassing the circuit breaker could result either the blower or the compressor. Use DIP switch SW2-
in damage to the compressor and voiding the warranty. 4 and 5 to cycle the relay with blower, compressor, or
control a slow opening water valve. The relay contacts are
Unit Power Connection available on terminals #1 and #3 for normally closed, and

. . . . on terminals #2 and #3 for normally open on P2.
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.

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.

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 13¢). Close control box and replace 208 Volt Operation
grounding fastener before unit startup. All 208/230 units are factory wired for 230 volt operation.
For 208 volt operation, the red and blue transformer wires
CAUTION: Frequent cycling of power to the drive must be switched on terminal strip PS.
can damage the drive! Wait at least 5 minutes

between cycles (connecting and disconnecting
power to the drive).

Figure 13a: Figure 13b: Figure 13c:
Wire access (control box open) Wire access (control box closed) Line Voltage 208-230/60/1 control box

o i

°

o

Compressor
Drive
Overload

Wire Insert Ground Fastener
Location must be installed for
proper unit ground
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Electrical Information cont.

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 L1 and 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 — J
i Variable | S ,,,,, r JAY RED
 Speed Pump -+ 1
| IS RED
HGHVOLTAGE ™ | _|
O Qo0 00 050 00 Sg‘i;‘f:_’lﬁﬂ‘g"" O8Q Q40 ()

K5

K6

P14
COM NO

Aurora AXB™

Figure 4b: Single VS Pump Low Voltage Wiring

Note: Aurora AXB must be used to control
the UPMXL 25-124 pump.

POOT?

VS DATA VS PUMP PUMP SLAVE

,,,,, e —Brown—

3 Variable E Blue— Aurora AXB
. Speed < VS ):

! P Pump /T

1 ump i —Black—]

LOW VOLTAGE ;

Low Voltage harness
connected to pump.

QR | QD
P3 TL00p Y
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Electrical Information cont.

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
NO 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 cont.

Variable Speed Units cont.

Two Pump Variable Speed Flow Center cont.

The use of the black wire on the left hand pump is ONLY to be connected for troubleshooting of the pumps. The left hand
pump 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 from the AXB P3 VS DATA S screw
terminal and connect the black wire from the left hand pump 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 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 .
[+
=
Qb
B — ~Ea
e ram N
LBlack— \\ [WP>
a EBrown4'<“‘—\' @;‘_% Aurora AXB
i . ; . . o o2
f . ! { 7 : (S Hew
 Left Hand Variable . | ' Right Hand Variable ... J Blue—g
| { \ i | / —
| Speed Pump G - Speed Pump \pump - %ﬁvzg
| R i = ——Black—(")wS
= AR ! . L L N—— Dz
Low Voltage hamess attached to Low Voltage hamess kf}%"?l
pump. Do not connect black connected to pump @:wgl
wire to AXB. e
— '
(a5

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 A—Green ol
....................... N
LeftHand =  |' | RightHand = | PR | RED
Variable IS 11+ Vaerable &) |
Speed Pump | S)f------- | Speed Pump n|&)-1--—--------—- RED—
(HIGHVOLTAGE ™ . {HIGHVOLTAGE " _ ;
A L0 OLD OO ()  SesFigure1for s PO s O B
‘\_,) qu \"E':Q l'JJ\" VJK" DHW winng JJ\"J \“JJK'J I:\_/I
~ O naQ
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Electrical Information cont.

Pump Power Wiring
See Figure 14 for electrical connections from control box
to pumps.

FC1/FC2 style flow centers with fixed speed pumps
connect to PB1 in the control box. If using a variable speed
pump it should be connected to L1 and L2 on the AXB.

Variable speed pump flow centers are recommended for
use with the 7 Series so the water flow is adjusted along
with the compressor speed. Using fixed speed pumps
with the 7 Series will cost considerably more to operate
than variable speed pumps and may cause system faults
because the flow isn’t being adjusted as it needs in certain
operating conditions.

Figure 14: Pump Wiring 208-230/60/1

External Loop Pump(s)
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©

(Optional)

(ex. UP26-99)
208-230/60/1
1/2 hp Max
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Air Handler General Installation Information

Safety Considerations

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

Installing and servicing heating and air conditioning
equipment can be hazardous due to system pressure and
electrical components. Only trained and qualified service
personnel should install, repair or service heating and air
conditioning equipment. Untrained personnel can perform
the basic maintenance functions of cleaning coils and
cleaning and replacing filters. All other operations should
be performed by trained service personnel. When work-
ing on heating and air conditioning equipment, observe
precautions in the literature, tags and labels attached to the
unit and other safety precautions that may apply. Follow
all safety codes. Wear safety glasses and work gloves. Use
a quenching cloth for brazing operations and have a fire
extinguisher available.

Note: Local codes and regulations take precedent over
any recommendations by the manufacturer. In addition to
conforming to manufacturer’s and local municipal building
codes, the equipment should also be installed in accor-
dance with the National Electric Code and National Fire
Protection Agency recommendations.

Moving and Storage

If the equipment is not needed for immediate installation it
should be left in its shipping carton and stored in a clean,
dry area. Units must only be stored or moved in the normal
“up” orientation.

Unit Location

Locate the unit in an indoor area that allows for easy
removal of the filter and access panels (the air handler
units are not approved for outdoor installation). Location
should have enough space for service personnel to perform
maintenance or repair. Provide sufficient room to make
refrigerant, electrical and duct connections. If the unit is
located in a confined space, such as a closet, provisions
must be made for return air to freely enter the space by
means of a louvered door, etc. The air handler section may
be installed on any level surface strong enough to sup-
port its weight. When installed in a closet or on a stand, it
should be mounted on vibration absorbing material slightly
larger than the base to minimize vibration transmission to
the building structure.

Air Handler Sizing Selection

When installed in an attic or above a drop ceiling, the
installation must conform to all local codes. If the unit is
suspended and installed in the horizontal position, the en-
tire length of the unit should be supported. If the applica-
tion requires the air handler to be installed above a finished
space then the unit should be set in a full size secondary
drain pan. In this case the secondary drain pan should be
set on top of a vibration absorbing mesh. The secondary
drain pan is usually placed on a plywood base.

A secondary drain pan should be used when equipment is
installed over a finished living area to provide protection
from water damage in case of plugging of the air handler
primary drain line. The secondary drain line should termi-
nate somewhere that is easily visible by the homeowner. Be
certain to show the homeowner the termination location of
the secondary drain line and to explain its purpose.

Duct System

Many of the problems encountered with heating and
cooling systems can be linked to improperly designed or
installed duct systems. It is therefore highly important for
a successfully operating system that the duct system be
designed and installed properly.

The duct system should be sized to handle the design air-
flow quietly and efficiently. To maximize sound attenuation
of the unit blower, the supply and return plenums should
include an internal duct liner of fiberglass or constructed
of ductboard for the first few feet. On systems employing

a metal duct system, canvas connectors should be used
between the unit and the ductwork. If air noise or exces-
sive airflow is a problem, the blower speed can be changed.
When installing a central air return grille in or near the
living space, it is recommended to design the ductwork so
that the grille is not in direct line with the return opening in
the air handler. One or two elbows will also assure a quieter
installation and system. Application of the unit to un-insu-
lated metal ductwork in an unconditioned space will cause
poor unit performance and allow condensation to form on
the duct and possibly cause damage to the structure.

If the unit is connected to existing ductwork, check the
duct system to ensure that it has the capacity to accom-
modate the air required for the unit application. If the duct
is too small, as in the replacement of heating only systems,
larger ductwork should be installed. All existing ductwork
should be checked for leaks and repaired as necessary.
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Air Handler 7 Series Rated Airflow Electric Heat
Indoor Split Model (CFM) (kW)
SVHO33**2CRI1ST NVZ033 1200 10
SVHO42**2CRIS11 NVZ042 1500 10,15
SVHO50**2CRI1S11 NVZ050 1800 10, 15, 20
1/29/2020



7 SERIES 700R11 INSTALLATION MANUAL

Air Handler General Installation Information cont.

FRONT VIEW

BLOWER COMPARTMENT \
‘A

COIL COMPARTMENT ’

(Access panel removed)\

VERTICAL DRAIN PAN

REFRIGERANT LINE
CONNECTIONS

SECONDARY DRAIN
UPFLOW 3/4" THREADED

PRIMARY DRAIN UPFLOW \® |
3/4" THREADED \L
DUCT WORK MAY BE :

FASTENED CAUTIOUSLY

WITH SCREWS TO THE
SIDES AND REAR OF UNIT

CONDENSATE CONDENSATE
DEFLECTOR

HORIZONTAL DRAIN PAN

R g

SENSOR BRACKET

HORIZONTAL
SECONDARY DRAIN

HORIZONTAL

PRIMARY DRAIN SIDE VIEW

ALTERNATE DRAIN
CONNECTIONS
UPFLOW

FILTER DOOR .
i

DUCT SHOULD BE '
TAPED TO CABINET ~

FRONT BRACKET RETURN AIR
_L— DUCT ——>

(NO SCREWS)
WHEN ATTACHING DUCT WORK WITH SCREWS -
KEEP SCREWS WITHIN 5/8" OF SIDES AND BACK OF
AIR HANDLER. MAXIMUM LENGTH OF SCREW 3/4".

L

Return Duct Attachment & Component Location

Condensate Deflector Shield

A condensate deflector shield comes attached to the
vertical A-coil drain pan. If the unit is being installed in
either the top flow or bottom flow configuration, no change

is necessary.

If the air handler is being installed in either horizontal
position, the condensate deflector shield will need to be
removed from the vertical pan and placed on the horizontal
pan. Remove the condensate deflector shield and the
S-clips that attach it to the vertical pan. Reposition the
condensate deflector shield and S-clips on the horizontal
drain pan.

The condensate sensor bracket will also need to be moved
and attached to the horizontal pan.

Note: Condensate deflector shield should be installed in
the S-clip section which is inside the drain pan edge.

FEEDER
TUBES

: CONDENSATE

. lﬁSENSOR BRACKET
_ o BEBER CONDENSATE

W e DEFLECTOR

S-CLIPS ON HORIZONTAL PAN

CONDENSATE
DEFLECTOR

N

<«— DRAIN
PAN
WALL

s-cLIP L_——"

Condensate Deflector on Horizontal Drain Pan Edge
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FIGURE 6: S-Clip Installation
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Air Handler General Installation Information cont.

Condensate Drain

To facilitate complete condensate removal, the air handler
should be mounted level or slightly pitched toward the
drain. The drain line contains cold water and should be
insulated in unconditioned spaces to avoid drain line
condensation from dripping on ceiling, etc. The drain pan
has a primary and secondary drain connection. The air
handler drain connections must be connected to a drain
line and pitched away from the unit a minimum of 1/8” per
foot to allow the condensate to flow away from the air
handler. A trap must be installed in the drain line below
the bottom of the drain pan to ensure free condensate flow
(units are not internally trapped). The primary condensate
drain must be terminated to an open drain or sump. Do not
connect the condensate drain to a closed waste system.
An open vertical air vent should be installed to overcome
line length, friction and static pressure. It is recommended
that the secondary drain be connected to a drain line for all
units. The secondary drain should be run to an area where
the homeowner will notice it draining which means that
the primary drain is blocked. The drain line should not be
smaller than the drain connection at the condensate pan.
If the air handler is located in an unconditioned space,
water in the trap may freeze. Since the air handler is under
negative pressure it is recommended to prime the traps
so air is not drawn through the condensate drain. It is
recommended that the trap material be of a type that will
allow for expansion of water when it freezes. All unused
drain ports should be capped. Drain lines must be in
conformance with local codes.
A CAUTION: Threaded drain connection should be
hand-tightened, plus no more than 1/16 turn.

23

The drain pan connections are designed to ASTM Standard
D 2466 Schedule 40. Use 3/4" PVC or non-corrosive metal
threaded pipe. Since the drains are not subject to any
pressure it is not necessary to use Schedule 40 pipe for
drain lines.

Vent
3/4" PVC /
NPT FITTING —

3/4" PVC

1/8" per foot

Air Handler Configuration

The Air Handler is factory configured for upflow and
horizontal right hand air discharge installation. For
bottomflow or horizontal left hand discharge, certain field
modifications are required.

Warning: Do not lift or reposition the ‘A’ coil by grasping
the almuminum tube header or distributor. This could
cause a tubing fracture resulting in a refrigerant leak.
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Air Handler General Installation Information cont.

Bottomflow Application

To convert the SVH Series air handler for bottomflow

applications follow the steps below:

1. With the air handler in the verticle top flow position
remove all access panels and the refrigerant line panel.

2. Carefully slide the air coil assembly out of the cabinet.

3. Rotate the cabinet 180° so the blower outlet is facing
down.

4. Install the SAHBCK bottom flow conversaion kit per
instructions in the kit. Failure to install this kit will
result in condensate blow-off from the 'A’ coil into the
cabinet and ductwork.

5. Place the air coil assembly back on the air coil support
brackets.

6. Reattach the refrigerant line panel and the other access
panels.

7. Bottom air discharge units should be sealed well to the
floor to prevent air leakage.

NOTE: Air Handlers installed in the bottomflow or horizon-
tal left position will have to re-route the EEV suction line
thermistor, condensate sensor and FP2 sensor wires. The
wires can be routed as shown below. A section of electrical
spiral wrap is included in the Installers Kit. Wrap the section
of wire that is placed in the corner with the wrap to protect
the wires. The wires can be placed between the air coil sup-
port bracket and insulation.

ELECTRICAL
JSPIRAL WRAP

[ o]

Horizontal Left Air Discharge Application

To convert the SVH Series air handler for horizontal left air

discharge applications follow the steps below:

1. With the air handler in the vertical top flow position
remove all access panels and the refrigerant line panel

2. Carefully slide the air coil assembly out of the cabinet.

3. Remove and reposition the condensate deflector from
the vertical pan to the horizontal pan.

4. Rotate the cabinet 180° so the blower outlet is facing
down.

5. Place the air coil assembly back on the air coil support
brackets.

6. Reattach the refrigerant line panel and the other access
panels.

7. Position the air handler in the left hand horizontal
application.

8. Remove the drain pan plugs from the horizontal pan
and screw them in the vertical drain pan.

9. Reattach the refrigerant line panel and the other access
panels.

10. If the unit is suspended, the entire length of the cabinet
should be supported.

Important: When removing the coil, there is possible
danger of equipment damage and personal injury. Be
careful when removing the coil assembly from the unit.

[UPFLOW | [ BOTTOMFLOW |
HEAT

7

%\
.
00 00

[e]e]

(e]e]

[oYe) 1

[ HORIZONTAL RIGHT |

[e]e)

et

(e]o)

[oYe) il

[HORIZONTAL LEFT |

TYPICAL INSTALLATION

Note: Air flow on the 050 units in the horizontal configuration should be limited to 1900 CFM in

cooling mode, or condensate blow off may occur.
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Air Handler General Installation Information cont.

Air Handler Installation

The air handler is attached to the shipping pallet with four
external shipping brackets.

An air filter must always be installed upstream of the air
coil on the return air side of the air handler and must be
field supplied. Filtration can be added external to the unit
or the integral filter rack may be used. A 1" filter access rack
has been built into the cabinet. Remove the filter access
cover and install the proper sized filter. Standard 1" size
permanent or throw away filter may be used. If there is
limited access to the filter rack for normal maintenance, it is
suggested that a return air filter grille be installed. Be sure
that the return duct is properly installed and free of leaks
to prevent dirt and debris from bypassing the filter and
plugging the air coil.

The cabinet should be sealed so that unconditioned warm
air can not enter the cabinet. Warm air will introduce
moisture into the cabinet which could result in water blow-
off problems, especially when installed in an unconditioned
space. Make sure that the liquid line, suction line and drain
line entry points into the cabinet are well sealed. Use the
butyl tape supplied with the air handler to seal around the
copper lines entering the cabinet.

All wall penetrations should be sealed properly. The line

set should not come into direct contact with water pipes,
floor joists, wall studs, duct work, floors, walls and brick. The
line set should not be suspended from joists or studs with

a rigid wire or strap which comes into direct contact with
the tubing. Wide hanger straps which conform to the shape
of the tubing are recommended. All line sets should be
insulated with a minimum of 1/2” closed cell insulation. The
line set insulation should be pliable, and should completely
surround the refrigerant line. As in all R-410a equipment,

a reversible liquid line filter drier is required to ensure all
moisture is removed from the system. This drier is factory
installed in the Manufacturers Split compressor section.
This drier should be replaced whenever “breaking into” the
system for service. All exterior insulation should be painted
with UV resistant paint or covering to insure long insulation
life.

Connection to the Coil

Connect the refrigerant line set to the ‘A’ coil tubes.
Nitrogen should be bled through the system at 2 to 3 PSI
to prevent oxidation inside the refrigerant tubing. Use a low
silver phos-copper braze alloy on all brazed connections.
The Split compressor section is shipped with a factory
charge and the service valves are not to be opened until the
line set and air handler have been leak tested, purged and
evacuated. A damp towel or heat sink should be used on
the service valves to prevent damage caused by excessive
heat.
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Refer to the Refrigerant Line Sizing table to determine the
proper line set configuration for the system being installed.
Line sets over 80 feet in length are not recommended. If the
line set is kinked or deformed and cannot be reformed, the
bad section of pipe should be replaced. A restricted line set
will affect unit performance. Line sets should be routed as
directly as possible, avoiding any unnecessary bends and
turns.

VAPOR LINE

7 LIQUID LINE

EEV

DISTRIBUTOR
BODY

Leak Testing

The refrigeration line set must be pressurized and checked
for leaks before purging and charging the unit. To pressurize
the line set, attach refrigerant gauges to the service ports
and add an inert gas (nitrogen or dry carbon dioxide)

until pressure reaches 60 to 90 PSIG. Never use oxygen or
acetylene to pressure test the system. Use an electronic leak
detector or a good quality bubble solution to detect leaks
on all connections made in the field. Be sure to check the
service valve ports and stems for leaks. If a leak is found,
repair it and repeat the above steps. For safety reasons do
not pressurize the system above 150 PSIG. Purge pressure
from the line set slowly when the pressure test is complete.
The system is now ready for evacuation.

System Evacuation

Ensure that the line set and air coil are evacuated before
opening service valves. The line set and air coil must be
evacuated to 250 microns with a good quality vacuum
pump and use a vacuum gauge to ensure that air and
moisture are removed. With the system shut off from the
vacuum pump a sufficient system vacuum is achieved when
a 500 micron vacuum can be held for 30 minutes. A fast
rise to atmospheric pressure indicates a leak, while a slower
rise to around 1500 microns indicates moisture is still
present in the system and further evacuation is required.
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Refrigeration

The Variable Speed Split Series comes with a holding
charge. The charge must be adjusted in the field based
on performance. Refrigeration piping on the split consists
of installing a brazed copper line set between the blower
coil unit and the unit’s split compressor section. To select
the proper tube diameters for the installation, refer to

the Line Set Sizes table. Line sets over 80 feet long are
not recommended due to excessive pressure drop and
perfomance degradation. The suction line must always be
insulated. Handle and route the line sets carefully to avoid
kinking or bending the tubes. If the line set is kinked or
distorted and it cannot be formed back into its original
shape, the bad portion of the pipe should be replaced. A
restricted line set will affect the performance of the system.

Figure 13: Typical Split System Refrigerant
Line Connections

Service ports for
attaching refrigerant
gauges

Insulated
Suction Line

Replace caps after
opening system

Braze
Connection

Liquid
L Line
)\
. - Service
Position Description System Port

CW - Full In Shipping Position | Closed Open
CCW - Full Out 1/2 turn CW Service Position Open Open
CCW - Full Out Operation Position | Open Closed

Nitrogen should be bled through the system at 2 to 3 PSI
to prevent oxidation inside the refrigerant tubing. Use a low
silver phos-copper braze alloy on all brazed connections.
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The Variable Speed indoor split service valves are recessed
in the unit’s corner post and protected by a cover. Remove
the protective cover and braze the line set to the service
valve stubs as shown in Figure 13. Care should be used
when brazing the service valves as to not scorch the paint.
Nitrogen should be bled through the system at 2 to 3 psi

to prevent oxidation contamination. Use a low silver phos-
copper braze alloy on all brazed connections. 7 Series

split units are shipped with a factory charge and service
valves are not to be opened until the line set has been leak
tested, purged, and evacuated. Schrader cores should be
removed before brazing, and replaced after the valves have
cooled. A heat sink should be used on the service valve to
prevent damage caused by excessive heat. When brazing is
completed, reinstall the protective cover.

Refrigerant Piping Limits

The maximum refrigerant total line set length should not
exceed 80 feet. The maximum vertical separation between
the compressor section and air handler should not exceed
25 feet. As an example; if vertical separation is 25 feet then
the rest of the line set can’t exceed 55 feet in length, 25’ +
55’ = 80’. Friction loss of copper elbows or bends should be
included in the calculation of the total line set length.

Longer line sets require more refrigerant that must be
managed throughout the entire operating range of the
application. Excess refrigerant in the compressor at start up,
or condensed liquid refrigerant in the suction line at start up
must be avoided for compressor reliability. Proper line set
sizing is crucial for controlling oil return to the compressor
and minimizing capacity losses. See Line Set Size table

in this manual or Symphony Contractor Connect phone

app for proper sizing. The liquid line should be no larger
than 3/8” in diameter. Pressure drop in the suction line will
increase power consumption and reduce system capacity.

A commonly accepted value for the suction line in R-410A
systems is 5PSI pressure drop.

The use of long radius elbows can reduce the equivalent
length of a line and thus reduce the friction loss.

A factory installed filter drier is in the compressor section,
do not add a drier or filter in series with the factory installed
drier as the added pressure drop may cause “flashing” of
liquid refrigerant.

Tube Bend/Fitting Losses in Equivalent Feet

Tube Size 90° Standard 90° Long 45° Standard
Q.D. (in) Radius Radius Radius
3/8 1.3 0.8 0.3
1/2 1.4 0.9 0.4
5/8 1.5 1.0 0.5
3/4 1.9 1.3 0.6
7/8 2.3 1.5 0.7
1-1/8 2.7 1.8 0.9
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Refrigeration cont.

Charge Amount When Using SVH Air Handler

The Variable Speed Split is shipped with a factory pre-
charge. This volume of refrigerant is not sufficient to run
the system and additional refrigerant must be added.

If using an SVH Air Handler please refer to the Line Set
Sizes table for charge amounts to be added. The “Factory
Charge” column is the charge amount the compressor
section/split is shipped with from the factory. The “Charge
Amount with SVH Air Handler” column is the total amount
of charge for the SVH Air Handler + Compressor section/
split. This column does not factor in additional refrigerant
needed for the line set. The installer of the system must
add charge appropriately for the specific length of the line
set. A 3/8 in. liquid line is calculated at 0.50 oz. of charge
per linear foot using R-410A refrigerant. The suction line
will not hold “liquid” and should be ignored for the charge
calculation.

Example: NVZ/SVH with 20 ft. of 3/8 in. liquid line Remember
that when using the SVH Air Handler, the column
“Charge Amount with SVH Air Handler” will be
used. Now calculate for the additional 20 ft. line set.
Additional refrigerant to be added = (20 ft. x 0.5 oz/ft)

=10 oz.

Solution: 10 oz. should be added to the recommended charge
of 118 oz. found in the “Charge Amount with SVH
Air Handler” column for a total charge of 128 oz.
The NVZ has a factory charge of 68 oz, so 60 oz
of R410A refrigerant will need to be added to the
system.

After initial charge, the system should be operated and
the system subcooling and superheat verified to the Unit
Operating Parameters table.

Charging the System

Charge Method - After purging and evacuating the line set,
fully open the service valves counterclockwise. Add R-410A
(liquid) into the liquid line service port until the pressure

in the system reaches approximately 200 PSIG. Never add
liguid refrigerant into the suction side of a compressor.
Start the unit and measure superheat and subcooling. Keep
adding refrigerant until the unit meets the superheat and
subcooling values on the Operating Parameters tables.

Checking Superheat and Subcooling
(Without an AID Tool)

NOTE: Subcooling and Superheat can be checked using the
on-board sensors and the AID Tool.

Determining Superheat

1.  Measure the temperature of the suction line. See
troubleshooting section, 7 Series Sensor Locations for
correct measurement points.

2. Determine the suction pressure in the suction line
by attaching refrigeration gauges to the Schrader
connection on the suction side of the compressor.

3. Convert the pressure obtained in Step 2 to the
saturation temperature by using the R-410A Pressure/
Temperature Conversion Chart.

4. Subtract the temperature obtained in Step 3 from
Step 1. The difference is the amount of superheat for
the unit. Refer to the Operating Parameters tables for
superheat ranges at specific entering water conditions.

Determining Subcooling

1.  Measure the temperature of the liquid line on the
small refrigerant line (liquid line) just outside the
split cabinet. This location will be adequate for
measurement in both modes unless a significant
temperature drop in the liquid line is anticipated.
Measure the liquid line pressure by attaching
refrigerant gauges to the Schrader connection on the
liquid line service valve.

3. Convert the pressure obtained in Step 2 to the
saturation temperature by using the R-410A Pressure/
Temperature Conversion Chart.

4. Subtract the temperature in Step 1from the
temperature in Step 3. The difference will be the
subcooling value for that unit. Refer to the Operating
Parameters tables for subcooling ranges at specific
enter water conditions.



7 SERIES 700R11 INSTALLATION MANUAL

Line Set Sizes

Unit Air 20 feet 40 feet 60 feet 80 feet NZ Factory *Charge_
Charge Amount thh
Size Handler | Suction | Liquid | Suction | Liquid | Suction | Liquid | Suction | Liquid (0z.) SVH Air
oz. Handler (0z.)
NVZ033|SVH033|3/4” OD|3/8” OD|3/4” OD|3/8” OD|3/4” OD|3/8” OD|3/4” OD|3/8” OD 68 118
NVZ042[SVH042|3/4” OD|3/8” OD|3/4” OD|3/8” OD|3/4” OD|3/8” OD|3/4” OD|3/8” OD 90 142
NVZ0O50|SVHO050|3/4” OD |3/8” OD|3/4” OD|3/8” OD|3/4” OD|3/8” OD|7/8” OD |3/8” OD 92 152
CAPACITY
MULTIPLIER 1.00 0.985 0.97 0.955
12/7/20

Notes: * The “Charge Amount with SVH Air Handler” column is based on the charge amount for a SVH Air Handler + Com-
pressor Section/Split.
Additional charge will need to be added accordingly for line set length.
After charge is added, additional adjustments can be made to get appropriate subcooling and superheat measurements.
Additional charge for R410A is 0.50 oz. per ft. for 3/8” and 1.0 oz. per ft. for 1/2” tube.

NOTE: Manufacturer recommends the total line set length not to exceed 80 ft with no more than 25 ft of vertical separation
between the compressor section and air handler.

Electrical Data

Variable speed with external loop pump

. . Max Fuse
Model |  Rated | Voitage | comp | comp | prive |, 20R8 | JIEE | O | TR | MR | HACR
Voltage Min/Max LRA MCC RLA Fuse FLA FLA FLA Amp Breaker
033 208-230/60/1 187/253 10.2 18.0 22.0 30.0 0.4 5.4 27.8 33.3 35
042 208-230/60/1 187/253 12.0 23.5 28.0 35.0 0.4 5.4 33.8 40.8 45
050 208-230/60/1 187/253 12.0 30.0 33.0 40.0 0.4 5.4 38.8 471 50
Rated Voltage of 208/230/60/1 8/21/19
HACR circuit breaker in USA only
All fuses Class RK-5
Electronic Thermostat Installation
Communicating Thermostat with SVH Air Handler (AHB in Air Handler)
Field low voltage point to point wiring:
From To Air Handler To Compressor
Communicating Section ABC
AHB Board
Thermostat Board
R i S sl c
R F-=--=---A R F======1 R
+ === == L +
Air Handler transformer must be 100VA. 03/25/20

Air Handler EEV

To Compressor

Board Section EEV Board
C ===———a C
I R




7 SERIES 700R11 INSTALLATION MANUAL

Air Handler Electrical Data

Electric !-Ieat Suppyy | AUX- Heat Rated Vol Fan Heater Total Unit M".“mt.lm Maximum
Model | CaPACIty | SUPPWY| v im ate oltage |\ tor| Ampacity FLA Circuit | ce/HACR
KW | BTUH | Circuit CEM Voltage Min/Max FLA Ampacity
240v | 240v 208v |240v| 208v | 240v | 208v |240v | 208v |240v
033 ) ) - 7.0 - - 7.0 7.0 8.8 8.8 15 15
9.6 |32,765] single 1,300 7.0 347 | 40.0| 41.7 47.0 521 | 58.8 60 60
) ) - 7.0 - - 7.0 7.0 8.8 8.8 15 15
9.6 |32,765| single 1,300 7.0 347 | 40.0| 41.7 47.0 521 | 58.8 60 60
042 14.4 | 49147 | single 7.0 52.0 1 60.0| 59.0 | 67.0 73.8 | 83.8 80 90
1a.4 | 49147 L1/L2 1,700 7.0 347 | 40.0| 417 47.0 521 | 58.8 60 60
’ L3/L4 - 17.3 | 20.0| 17.3 20.0 21.6 | 25.0 25 25
0 0 - 208-230/60/1| 197/253 7.0 - - 7.0 7.0 8.8 8.8 15 15
9.6 |32,765| single 1,300 7.0 347 | 40.0| 41.7 47.0 521 | 58.8 60 60
14.4 | 49147 | single 7.0 52.0 | 60.0| 59.0 | 67.0 73.8 | 83.8 80 90
L1/L2 1,700 7.0 347 | 40.0| 41.7 47.0 521 | 58.8 60 60
050 14.4 | 49147 L3/L4 - 17.3 | 20.0| 17.3 20.0 21.6 | 25.0 25 25
19.2 [65,530] single 7.0 69.3 1 80.0| 76.3 | 870 | 95.4 [(108.8| 100 10
192 165530 L1/L2 2,000 7.0 347 | 40.0| 417 47.0 521 | 58.8 60 60
’ L3/L4 - 347 | 40.0| 34.7 | 40.0 | 43.4 | 50.0 50 50
1/29/20

Rated Voltage of 208/230/60/1
HACR circuit breaker in USA only
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Air Handler Electrical Data cont.

All field wiring must comply with local and national fire,
safety and electrical codes. Be sure the available power
is the same voltage and phase as that shown on the unit
serial plate. Refer to the unit Electrical Data table for fuse
and circuit breaker sizing. Line voltage power should be
supplied to the breakers on air handlers with 15kW and
20kW heater kits (see the electric heat control section
picture).

15kW and 20kW Wiring Instructions

If two separate circuits are used to supply power to the
auxiliary heat kit, the installer will need to verify that each
leg of the auxiliary circuit breakers are wired from the
power supply correctly in order for the electric heat kit

to operate properly. This can be done by measuring the
supply side voltage of the auxiliary heat circuit breakers.
Put a voltmeter lead on the L2 side of Circuit Breaker One
and on the L2 side of Circuit Breaker Two. The voltmeter
should read approximately O volts. If the meter reads high
voltage, the auxiliary heat breakers need to be rewired so
that breakers in the auxiliary heat kit match the wiring of
the Disconnect Panel breakers. Meaning, L1 and L2 from
one breaker in the disconnect panel must connect to L1
and L2 at one of the auxiliary heat circuit breakers and

L1 and L2 from the other breaker in the disconnect panel
must connect to L1 and L2 of the other auxiliary heat
circuit breaker, making sure that the L1 and L2 from each
disconnect breaker matches the L1and L2 at each of the
auxiliary heat breakers.

On air handlers with 15 and 20kW heater Kkits, a circuit
breaker cover is provided. The installer can place the cover
on the outside of the cabinet to seal the breaker opening.
The cover will still allow operation of the breaker switches.

On air handlers with no electric heat installed, or with TOkW
heater kits the power should be supplied to L1 and L2 lugs
on PB (see air handler control section picture).

15kW and 20kW Heater Kits

On units that are equipped with factory installed 15 or
20kW heater kits, the installer will need to route the

wires through the electric heat current transducer that is
connected to the BLACK wires. The wires that are identified
with a label will need to pass through the center of the
transducer, and will need to be disconnected from the
breakers screw lugs. Once the wires are passed through the
transducer, reconnect to the breakers and secure tightly

in the screw lugs. On T0kW heater kits, the electric heat
current transducer is factory installed.
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SVH Auxiliary Heat Minimum Blower Settings

Variabl
Model ECaM a;g 223?39
SVHO33 10
SVHO042 1
SVHO50 n
~ UNIT POWER LABEL
—{} /

| —— )
L £ e
= ——leb

—

Air Handler Control Section:

Power should be supplied to PB on air handlers with no
electric heat or 10kW heaters.

Electric Heat Control Section:
Power should be supplied to the breakers on air handlers
with 15kW and 20kW heaters.
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Compressor Section Dimensional Data

B
e
2 q
30 in [76 cm] Primary N
; Service Access 2
!
L JUJ
6 in [15cm] Vented
Access Panel Clearance
[
i @ = —"
- —
| 3| o 3 —=
| [ o 92 ——
L] [ o) r ———
(¥} 1: H
N &1 |
1
f
Water | Water Service Valve HWG HWG Low |External| Line KNOCK|KNOCK
Height | Width | Depth .
Models In Out |Liquid| Gas In Out |Voltage| Pump |Voltage| OUT | OUT
A B C D E F G H J K L M N P
033-050 in. 21.25 | 25.62 | 31.60 2.30 7.21 16.40 | 18.30 | 10.30 13.30 1210 14.30 9.50 4.70 9.10
cm. | 54.00 | 6510 | 80.30 | 5.80 |[18.50 | 41.70 |46.50| 26.20 | 33.80 30.70 36.30 24.10 11.90 23.10
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Air Handler Dimensional Data - SVH Air Handler

Top Flow/Horizontal Unit Configuration

Top View Bottom View

BBL cc =|' DD —a —
t
i (] I A :
AA "_:g w
Iz 4o V1, L,

—— FF

Front View

Fe—— =
L] ] r 1
= - —
o O
I |
€ b
E
—— o)
N ——=
L
ik
5 S
| [ sl | 1
P <t I . . .

Y

SVH Air Handler - Topflow/Horizontal

Overall Cabinet Refrigerant
Topflow/ i) 3 Connections
o
' X A | B | c |34 cond| 12 cond K L (m PlafR|[s|T|Uu|Vv|w|[Xx] Y | Z [ M
Configuration it oo | Heig Power | Low st oo Sy Tow
i
9 Supply | Volage ia OWEr SUPPY | Volige
300 | ™| 29[22 0| i 532 48| 64 | 96 | 108 29 | 45 | 203|219 235 | 22 | 206 22 | 184 | 17 | 42 | 67
) 632 538| 147.3 | 1425 135.1 122| 163 | 244 | 274 74 | 114|516 |556|5.7| 56 | 523 | 56 [467 | 43 107 | 17.0

Condensate is plasfic 3/4" FPT

Discharge flange is field installed and extends 1" (25.4 mm) fom cabinet

NOTE: Clearance for maintenance and servicing access - minimum 30" from front of unit
recommended for blower motor/coil replacement. Condensate drain lines routed to clear filter

and panel access. Filter removal - minimum 30" recommended.

" Y" IS 13/8 KNOCKOUT HIGH VOLTAGE

"Z" 1S 1 1/8 KNOCKOUT HIGH VOLTAGE

"AA" IS 7/8 KNOCKOUT LOW VOLTAGE
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Air Handler Dimensional Data - SVH Air Handler

Bottom Flow Unit Configuration

Left Side View Front View

ot B
T 0 ST L R
Q
P
la O]
N
C
— L
K |
H
G
o i
D
‘ D | E——
- D 0 E
— bt
—] [ |-— A
Top View Bottom View
w O
f o
[0} ®
X = e}
[0} [0}
Z T
® ] v JML
[0} [} ‘
Y U
SVH Air Handler - Bottom flow
Overall Cabinet Refrigerant
Bottomflow D E I F Connections
Configuration| A [ B [ ¢ |12"cond| 34" cond G|H[ 1] 4 K |[L|[m|N[o|P|[a|R|s|[T|u|[v]|w|[x]|Y]|z
widh| Deph| Heignt| LY | Power | Power Sucton | Liquid
Voltage | Supply | Supply
0s3050] M | 249[ 22| 80 |44 19 26 | 240|270 | 285 313 | 328 | 11| 1.7 | 28 | 45 | 202 | 219|235 1.2 | 34 | 180 | 180 | 21 | 22 | 205 | 185
em. | 632|538| 1473 | 112 48 66 |610|686|724| 795 | 833 | 28| 43| 71 [ 114|513 556|507 | 30 | 86 [ 457|457 | 53 | 56 [ 521470

Condensate is plastic 3/4" FPT
Discharge flange is field installed and extends 1" (25.4 mm) from cabinet

NOTE: Clearance for maintenance and servicing access - minimum 30”
from front of unit recommended for blower motor/coil replacement.
Condensate drain lines routed to clear filter and panel access. Filter
removal - minimum 30" recommended.
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Compressor Section Physical Data

Model NVZ033 NVZ042 NVZ050
Compressor (1 each) Variable Speed Scroll
Factory Charge R410a, oz [kg] 68 [1.93] | 90 [2.55] | 92 [2.61]
Coax and Water Piping
Water Connections Size - Swivel - in [mm] 17 [25.4] 17 [25.4] 17 [25.4]
HWG Connection Size - Female Sweat I.D. - in [mm] 1/2” [12.7] 1/2” [12.7] 1/2” [12.7]
Brass Service Valve - Liquid Line - in [mm] 3/8” [9.45]
Brass Service Valve - Suction Line - in [mm] 3/4” [19.1] 7/8” [22.23]
Coax & Piping Water Volume - gal [I] 1.3 [4.9] 2.3 [8.7] 2.3 [8.7]
Weight - Operating, |b [kg] 241 [109] 302 [137] 302 [137]
Weight - Packaged, Ib [kg] 261[118] 322 [146] 322 [146]
Notes: All units have an EEV and 1/2 in. [12.7mm], and 3/4 in. [19.1] electrical knockouts 03/18/20
Brass services valves are sweat type valves
Air Handler Physical Data
Air Handler Model Number (Refrigerant) 033 [ 042 [ 050
Air Coil Total Face Area, ft2 [m2] 6.81[0.63]
Tube outside diameter - in. [mm] 3/8 [9.52]
Evaporator Coil N-umber .Of TOWs 3
Fins per inch 12
Suction line connection - in. [mm] sweat 7/8 [22.23]
Liquid line connection - in. [mm] sweat 3/8[9.45]
Refrigerant R-410a
Condensate drain connection - (FPT) in. [mm] 3/4 [19.05]

Blower Wheel Size (Dia x W), in. [mm]

1 x10 [279 x 254]

Blower motor type/speeds

Variable Speed ECM

Blower motor output - hp [W]

1[746]

Filter Standard - 1” [51mm] Field Supplied.

22 X 20 [559 x 508]

Electrical characteristics (60hz)

208/230 - 1ph

Shipping weight - lbs. [kg]

206 [93.4] 206 [93.4]

Operating weight - Ibs. [kg]

188 [85.3] 188 [85.3]
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The Aurora™ Advanced VS Control System

Aurora Advanced VS Control

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), the Aurora
Expansion Board (AXB), the Aurora
Air Handler Board (AHB) and
optional Unitary Protocol Converter
(UPC). 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).

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, and
also allows for optional energy, refrigeration, and performance
monitoring add-on sensor kits. The AXB also features a 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 con-
trolled 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.

The SVH Air Handler with the 'Advanced’ control option
expands on the capability of the Aurora 'Advanced’ Control
(ABC and AXB) in the compressor section, by adding the
AHB board in the air handler. The AHB features electric heat
staging, energy monitoring, temperature and pressure inputs,
ECM control, condensate overflow and freeze detection. The
AHB also features, an AID Tool port, field configurable ac-
cessory relay, and two home automation inputs that are AID
configurable for different types of alarms from sump pumps
to home security. The AHB also offers another communication
connection point for IntelliZone2.

Aurora Control Features

Description Aurora Advanced VS

Advanced Microprocessor Features

Smart Grid, Home Automation Alarm Inputs, and Accessory?2 Relay (HRV/ERV) .

Advanced Hot Water Generator
Control

Microprocessor and separate power relay for Hot Water Generator Pump with digital
temperature monitoring and multiple HWG setpoint selection.

Advanced Speed Pump Control .
and loop pump slaving.

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

Variable Speed Pump

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

Active Dehumidification

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

7 Series Variable

revert to normal operation.

removal. Speed Only
Allow the variable speed compressor to ramp up extra cooling capacity if needed.
SuperBoost This extra ‘SuperBoost’ will only be available for a 24 hr period and then the unit will o

Smart Grid/Utility Input utility time of use programs.

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

Dry Contact x1

Home Automation Alarm Input
number of options and logic.

Allows simple input to signal sump, security, or smoke/CO sensor alarms from other
home automation or security systems. The two inputs can be field configured to a

Dry Contact x2

HAN/Smart Grid Com

(AWL and Portal) Kit Network and Internet.

Allows direct communication of the Aurora to Smart Meters, Home Automation

Optional AWL

IntelliZone2® Compatibility

IntelliZone2 communicates to the heat pump via the AXB board. IntelliZone requires
traditional thermostat inputs and is not compatible with the 7 Series.

Optional IntelliZone2

Service Device

Description Aurora Advanced VS

Aurora Interface and Diagnostics version.

(AID) Tool

Allows setup, monitoring and troubleshooting of any Aurora Control.

NOTE: Although the ABC has basic compatibility with all Aurora, new product
features may not be available on older AID Tools. To simplify the basic compatibility
ensure the version of AID is at least the same or greater than the ABC software

For Service
(Ver. 2.0 or greater)
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The Aurora Advanced VS Control System cont.

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.

Geo Energy Monitoring Kit Requires thermostat TPCM32UO4A or TPCC32U01. Standard

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

Performance Monitoring Kit Monltolrs air aﬁd _water 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

(AWL and Portal) Kit

Add On Thermostats and Zoning

Description

Aurora Advanced VS

Elite Stat with full English fault codes and alerts, communicating thermostat;
Required for viewing Energy Monitoring. Monochrome thermostat allows

if 2 aw

IntelliZone2® Zoning

instantaneous energy measurement only. Compatible with AWL, not compatible Optional
TPCM32UO4A - MonoChrome with IntelliZone2.
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
TPCC32U01 - Color Touchscreen instantaneous and 13 month history. Compatible with AWL.
Communicating Thermostat
w7
TuelliZone2. 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

options (MasterStat, SensorStat, ZoneStat and SensorStat-Remote). Compatible
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 SPL

*« Random start at power up

* Anti-short cycle protection

* High and low pressure cutouts

e Loss of charge

e 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

e Two auxiliary electric heat outputs

e Alarm output

« AWL compatible

e Accessory output with N.O. and N.C.
¢ Modbus communication
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Advanced Hot Water Generator Control
(Domestic Hot Water 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.

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.
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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
option.

Electronic Expansion Valve (EEV)

The electronic expansion valve is operated by the EEV
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.

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.
Variable speed pump flow centers are recommended for
use over fixed speed pumps with the 7 Series so the water
flow is adjusted along with the compressor speed. Using
fixed speed pumps with the 7 Series will cost considerably
more to operate than variable speed pumps and may cause
system faults because the flow isn’t being adjusted as it
needs in certain operating conditions.

Modulating Water Valve

This output is provided to drive a modulating water valve.
Through advanced design the 0O-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. It is recommended to set the minimum no
lower than 65% when using the modulating water valve.
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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 wired and linked
together in this fashion.

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 5 and 7 Series
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:
e No Action
e 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
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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:
e 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
* 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 7 Series units)

The Energy Monitoring Kit includes two current transducers
(blower and electric heat on AHB board). 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
TPCM32UO04A will display instantaneous energy use while
the color touchscreen TPCC32UOT1 will, in addition, display
a 13 month history in graph form.

Refrigerant Monitoring

(Standard on all 7 Series units)

The optional Refrigerant Monitoring Kit includes two
pressure transducers, and three temperature sensors,
heating liquid line, suction temperature and existing cooling
liguid 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
(Standard on all 7 Series units)

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.
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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 7
Series allows the user to select ‘SuperBoost’ mode on the
thermostat which will allow the 7 Series VS to ramp up
extra 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 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.
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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.
SW2-2 FP2 Selection - Low air coil temperature limit setting
for freeze detection. On = 30°F; Off = Not Used
SW2-3 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
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 7 Series
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 7 Series
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

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

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.

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

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.

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.
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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.

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.

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.
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SVH AHB Board

The SVH Air Handler with the 'Advanced’ control option
expands on the capability of the Aurora 'Advanced’' Control
(ABC and AXB) in the compressor section, by adding the
AHB board in the air handler.

The AHB board includes the following features:

AHB DIP Switch

DIP 1-ID: This is the AHB ModBus ID and should always
read Off.

DIP 2 & 3 - Future Use

DIP 4 & 5 - Accessory Relay2: A second, DIP configurable,
accessory relay is provided that can be cycled with the
compressor 1 or 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 Fan or ECM (or G)
2 OFF ON Cycles with CC1 first stage of compressor
or compressor spd 1-6
3 ON OFF Cycles with CC2 second stage of
compressor or compressor spd 7-12
4 OFF OFF Cycles with DH input from ABC board
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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
AHB and AXB. This is a dedicated communication port using
a proprietary ModBus protocol. An AXB in the compressor
section or an AHB in the air handler is required. Consult the
Intellizone2 literature for more information.

Communicating Digital Thermostats

The Aurora controls system also features either mono-
chromatic 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.
Many of the features discussed here may not be applicable
without these thermostats.

Energy Monitoring (AXB Board Required in
Compressor Section)
(Standard Sensor Kit on ‘Advanced’ models)

The Energy Monitoring Kit includes two current transducers
(blower and electric heat) so that the complete power usage
of the air handler can be measured. The AID Tool provides
configuration detail for the type of blower motor, power
adjustment and a line voltage calibration procedure to improve
the accuracy. The information can be displayed on the AID Tool
or selected communicating thermostats. The TPCM32UO4A(*)
will display instantaneous energy use while the color
touchscreen TPCC32UO01(*) will in addition display a 13 month
history in graph form. Refer to Compressor Section Start Up
Energy Monitoring for configuration details.

Freeze Detection (Air Coil) - uses 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.

Condensate Overflow - fault is recognized when the
impedance between this line and 24 VAC common or
chassis ground drops below T00K ohms for 30 seconds
continuously.

Leaving Air Temperature (AXB Board Required in
Compressor Section)

A leaving air temperature (LAT) thermistor is located near the
blower inlet and can be read via the AID tool.

Electric Heat Staging

The AHB board provides two stages of auxiliary heat operation.
During normal operation, the first stage of electric heat is
energized 10 seconds after the W command is received. If the
demand continues the second stage is of electric heat will be
energized after 5 minutes. In an Emergency heat operation the
time delay between stage one and stage two will be 2 minutes.
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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 Advanced VS Control LED Displays

These three LEDs display the status, configuration, and
fault codes for the control. These can also be read in plain
English via the Aurora AID Tool. See the LED tables for
further explanation.

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.

NOTE: The AID Tool is required when installing and servicing
the 7 Series Indoor Split and Air Handler.
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Status LED (LED3, Green)

Description of Operation

Fault LED, Green

Normal Mode ON
Control is Non-functional OFF
Test Mode Slow Flash
Lockout Active Fast Flash
Dehumidification Mode Flash Code 2
Load Shed Flash Code 5
Emergency Shutdown Flash Code 6
On Peak Mode Flash Code 7
Warning! VS Derated Flash Code 8
Warning! VS SafeMode Flash Code 9
Configuration LED (LED2, Yellow)
Description of Operation Configuration LED, Yellow

No Software Overwritten ECM Setting
DIP Switch Overwritten Slow Flash
ECM Configuration Mode Fast Flash
Reset Configuration Mode OFF
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Aurora Control
w/UPC BACnet

The Aurora Unitary Protocol Converter (UPC)

is an integrated solution and communicates
directly with the Aurora Heat Pump Controls
and allows access/control of a variety of internal
Aurora Heat pump operations such as sensors,
relay operation, faults and other information.

In turn, the UPC then converts internal Aurora
Modbus protocol to BACnet MS/TP protocol and
communicates to the HAS system. This provides
the great benefit of complete control integration
and a myriad of information available to the
HAS from the heat pump control. Plus it also
allows individual unit configuration such as ECM
fan speeds or freeze protection setting directly
over the HAS without the need for access to the
actual heat pump.

The Aurora UPC is implemented with
the Aurora Base Controller (ABC) heat
pump control into our latest water
source heat pumps. All internal Aurora
points are accessible to the UPC via
firmware providing an integrated
solution. All zone temperatures and
zone sensors are connected to the UPC
on an RNet bus, simplifying hook up
at the unit. RNet sensors can include

a combination of zone temperature
and humidity, CO2, and VOC sensors.
The UPC includes built-in support for
a custom configurable keypad/display
unit.

Optional
Equipment
Touch
Cable kit

BACnet MS/
TP

UPC Sensors
& Thermostats

Description

Aurora
‘Advanced’

Aurora

Aurora ‘Base’
‘Base’

ZS Standard

Local access port /No user control

Optional Optional Optional

ZS Plus

Local access port/Slide potentiometer to make
the zone warmer or cooler /Control button to
override the schedule and put the zone in an oc-
cupied state, or force the zone to an unoccupied
state/Green LED to Indicate occupied state.

Optional Optional Optional

ZS Pro

Local access port/LED display/Control button to
override the schedule and put the zone in an oc-
cupied state, or force the zone to an unoccupied
state/Arrow UP and DOWN buttons to change
any editable property, such as the setpoint tem-
perature/ibutton to cycle through information
defined in the control program/Green LED to
Indicate occupied state.

Optional Optional Optional

ZS Pro-F

Local access port/LED display/Control button to
override the schedule and put the zone in an oc-
cupied state, or force the zone to an unoccupied
state/Arrow UP and DOWN buttons to change
any editable property, such as the setpoint tem-
perature/ibutton to cycle through information
defined in the control program/Green LED to
Indicate occupied state/Mode button to turn on
heating, cooling, or fan only, or to set auto con-
trol/ Fan button to adjust fan speed/ F/C button
to set temperature to Fahrenheit of Celsius

Optional Optional Optional

NOTE: A ZS type sensor/thermostat is necessary for compatibility with UPC.

Aurora UPC

An optional Aurora UPC for DDC applications
communicates directly with the entire Aurora system and
provides DDC protocol of BACnet MS/TP for connection
to the HAS providing a wide variety of points covering
configurations, sensors, airflow and freeze protection.
For more information on the Aurora UPC, please consult
the Aurora UPC Application Guide for Variable Speed

Applications.

NOTE: The UPC is not compatible with IntelliZone2 or

Symphony.
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Aurora Touch Interface

Utilizing the service technicians personal Android tablet
(Android 4.0 or higher) along with Equipment Touch App
(purchased from the Play Store) and our Aurora Touch
Cable (part number ATCKOT1), a technician will have the
ability to access the UPC to configure and diagnose
equipment at the unit or from any room sensor. The
technician will have full access to equipment status,
parameter values, temperature, and humidity sensing as
well as access to alarm history. The Equipment Touch App
is easy to use and provides important insight into the
system so it can operate as efficiently as possible.
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7 SERIES 700R11 INSTALLATION MANUAL

The Aurora Advanced VS Control System cont.

ABC Green Status LED|LED Code | Full Description Removal

Normal Mode ON Normal operation of the heat pump -

Control non-functional OFF Microprocessor is not operational Board replacement
Speeds some timings for faster troubleshooting. .

Test Mode Slow Flash Entered from pushed button on ABC Auto after 20 min

LOCKOUT Active Fast Flash | Lockout is active. Can be removed by hard or soft reset. Hard or Soft Reset

Unit has either Dehumidification Mode Call from dehumidistat

Remove Dehumid

Dehumidification Mode|  Code 2 (Active or Passive). Call from Stat

Load Shed Code 5 | Active Load Shed (LS) input on ABC Remove LS input

Emergency Shutdown Code 6 | Active Emergency Shutdown (ES) input on ABC Remove ES input

On Peak Mode Code 7 On Peak_ Mode is signalled from exte_rna_l source through Smart Grid | Remove Smart Grid
Input (digl) or through ext communication. Input or com

Warning! VS Derated Code 8 Unit has encountered unacceptable condition and has moderated Only automatic
compressor speed to compensate. removal

. Unit has encountered unacceptable condition or lost EEV com and | Only automatic
|

Warning! VS SafeMode| Code 9 has adjusted operation to 2400 rpm and safe EEV %. removal

ABC Yellow Config LED LED

No Override ECM Setting

DIP Switch Overridden Slow Flash

ECM Config Mode Fast Flash

Reset Config Mode OFF
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7 SERIES 700R11 INSTALLATION MANUAL

The Aurora Advanced VS Control System cont.

ABC Control Board Layout AXB Control Board Layout
(Located in the NVZ compressor section) (Located in the NVZ compressor section)
O % EEB “’ ffi O —=EH1 O
LED 1 fp1 - 150/30f_@1 | LED 2
:g P4 | pyOM P FP2 - 159F/30°F_®2
i Fault Rv-gio [ @3 |°
FLF?Z ACC-Dip1|_@4 o P ESZ
ACC-Dip2 [_@5 2 | EH1
FP2 | = g
S ® Y03 e pualisinge96 gL
Epr | £ SW1 Test L~ Pulse/Continuous ¢ 7 ,\(‘:2
23 Status Reheat/Normal @8

()
cC2—
Aurora™ Base C

Control

Exp
20|

RS485 3

G
§ o P5 CCHiI-K3 LEDS [p7 [ (%) L]
HI 81 frmss
cce | § 3 °°”“3a R -
ik B e -
< 2 woeT  sop  CR on stepeR OB M mg s owm oV
&
R _ Pt o8
A Alarm - K5 LED 4 | by 2 ] 2 sgblal%-gl#%%t O
o 0 3 =
JW2 - Alarm ComZE E iUy Uty
Fe= Acc—K6 3
= P9 Factory Fan Connection
—o
o — ]
o[8[ 5
1 I} > > =}
N — Y o
p2  Field Connections P1 Field Connections 32 =
<
3
olgle - -
=|o S1S -
O lel2[5|28ls]8]  [2|=|o|e] ||z |5 [|[|Q Variable Speed Drive
2=

(Located in the NVZ compressor section)

AHB
(Located in the SVH air handler)

— 05 7 @ !

3
Ealso

EEV Board Layout

(EEV1 Located in NVZ compressor section)
(EEV2 located in SVH air handler)

b
gHv

2 - _o 2] |12 12 \||1ls .
ADR
EHB o) o ol e Ay
PWR COM PO S

LT :uFllT.}.LEnl'

(CEO)

(CEO)
- . D
,@,

o{ﬂ}ﬁ

()

OIS LILL 11 L)
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7 SERIES 700R11 INSTALLATION MANUAL

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.

47

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.)

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.
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Compressor Section Wiring Schematics

Aurora Variable Speed Indoor Split

T 1
! Orange(9)
Ext Pump - 1] -
gt 7)o
208-230/60/1 3 o Brown(10} olet(8)
| )
NOTE 12
A hd iolet(7)— Red Red:
—_— —— Circuit Breaker’ nE
See 97PR7-01 A o ) .
. Black 13 ck—l
Schematic _——— Circut Breaker
208-230/60/1 i L
”””””””””””” £ £
— — SeeFigure1 for [a} o
O Q0 OO0 050 [eXe) ey 040 O8O0 () ) ) )2
H <
02 08 g g
e © g g
z T
q 3 3
- o o
432
a
4 lack(3)
g < lack(2)
| <
&Brown ! - L
Brown—i{4 -~ o~
¢
White—(O
P — ) Not Used
Not Used OGray(136)-4 Status e White—O :
Ocray13s-J{ = Black—O Un| Power
FLOW R Accessory 2 Output
o aeenizg —14 Black—O 208-230/60/1
wme(m;—i 3 Orange—O
anuﬂ)\i [ Orange—O Analog Output 0-10VDC
@Purple(l?&ki .
Purple(130)7‘ =
White(129)—4 s
™
I—ﬁgwhiteuzski o AXB
& (Aurora Expansion Board)
a
w
Pump Slave g §
Input/O utput QEe
Qb2
OFE
VARIABLE Q 2
SPEED PUMP ‘g
LOW VOLTAGE ®
SEE 97P827-01 kfff
scmmne | |Qlns
&
% ~ Modous Add. 1D
o Future Use
RV FP1
Future Use g S FutursUse o
@ A 2-Dip 4 e
S A 2-Dp5
< 0]
LS g2 ? 00 x
®E 22y o S
Home N \T, A | &
Automafon
S (I - ok 1iL
~ h-Pink(140 H _ ccaccacc
: s JEB0 cututatnte 7 O e
)
. @ [ HOT WATER :%Es =
B K |e|o |z Y|zl |lofg ez _opTioN __!} = = = z
O & 2 Ol- Sls 58 & 2
N K5-Alarm g2 2 z £
OlaLe Relay i ) -
Qacccom
Qlaceno KGAG
g lAceNe Relay Aurora Base Control
Olo (ABC) Test Mode
AIDTool QR
N9
Qlos
SE— N
Qv
Olv2
Olw
Connects to %DH
MODULATING VALVE Pﬁﬁz"‘;:rlr Core e
LEDS LEDS
AXBBOARD :I RO RS4B5NET @ RS48SNET RS48SEXP
ek . o & m@m Sl obO [ L o]l o
NOTE:
Green 2= _l f T T | I
Green(11)
TO ABC 1 B
CR+ : S — |
cl1
ToMaster on A
VS Drive i
B+
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7 SERIES 700R11 INSTALLATION MANUAL

Compressor Section Wiring Schematics cont.

Aurora Variable Speed Indoor Split

L1 L2

L1@nd L2on
Drive
Legend
Factory Low voltage wiring :
Factory Line voltage wiring @ Thermistor
ffffffffff Field low voltage wiring E Light emitting diode - Green
- — — — Fieldline voltage wiring .
7777777 Optional block (e Relayoi
DC Voltage PCB traces S Capacitor w/ bleed resistor
:) Junction ] ee Switch - Condensate overflow
A Quick connect termina OTO  gyitch- High pressure
Wire nut o= giteh-L
Field wire lug witch - Low pressure
£ Ground P HEE Polarized connector
T Relay Contacts- VIV
N.O,N.C. [ ] Current Transducer (CT)
e Fuse Color identification tape on wire.
cC- Compressor Contactor PB1,PB2- Power blocks
CO- Condensate overflow sensor  PS- Power strip
K6 - DHW pump relay RV - Reversing Valve coil
K5- Loop pump relay SW1 - DIP package 5 posiion AXB
CR3- PSC Fan Speed Relay SW1 - TEST MODE ABC Board
CR4- PSC Fan Power Relay SW2 - DIP package 8 position ABC Board
CS - Compressor Solenoid o
TS- Thermal imitswitch
Fland F2- Fuses o
HE - Heater element HWL - Hot water limit sensor
HP - High pressure switch SC- Start Contactor
ER1to ER4 - Aux heat stage relays SR- Start Relay
LP- Low pressure switch WCL- Water Coil Limit Sensor
Figure 1 K6Reay | | s noon
FP1 P HP Optional Internal

AXB Board

Wiring Schematic

Hot Water
| Generation Pump
com NO

O[[2A
O[[2A
£l
18

pr—pelg

Cabinet
HW Switch

® 12O
700 -
i
Blue(1
Pi[FP1 zwjﬁpﬁw%w Hﬁ lue(137} Purple

Blue(138) C;
I__’( 5 2

1

itus

Fault
LEDY

P13
/ Notes \
FP1-15°F/30°H
2
sw2

FP?"SEV?EE 4 - Variable speed pump low voltage harness provided with Variable Speed Flow Center.
Axc-Dip4 L
o Ac o 5 - Low voltage wiring CLASS 2.
S 7- EEV board JUMPER must be removed.
Filure d 10 — Commurication cable routed through Ferrite Toroid four times.
11 - Compressor power cable routed through Ferrite Toroid three times.
12 - Varigble speed pump power wires to connect the pump to L1 and L2 on the
Y16 cc AXB board are provided with Variable Speed Flow Center.
opo 14 - Wiring harness supplied with valve.

Config

/

97P928-01A
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Compressor Section Wiring Schematics cont.

Aurora Variable Speed Indoor Split

Unit P

ower

208-230/60/1
|

N

N

Circuit Breaker

l_C Black

Circuit Breaker

2z ‘ o ot
- LED1 ~FP1-15F30F |[_e] 1| LED2 =
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W 13 FP2-15°F/30F | @] 2 m
P RV-BO (@3 )
Fault Config P3 | EH2
P ACC-Dp4 (@14 c
FP2 )
M2 ] @ LED3 ACC-Dip5 |C_@]5 B | EH
Pl 1‘3 CC-DualSinge |[_®]6 8 ¢
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FP1 SWiTes Q L - Pulse/Continuous |[—_®] 7 NA
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B
[elor)—=] g
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5 CONTROL™
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8
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F
R P8
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Com2 ; : E ®
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(S e -
S
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P2 Field Connections p1 Field Connections % = o
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&

NOT
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£
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L1 L2

Variable Speed

Drive

Suction Pressure Discharge Pressure Connectszanfosfl
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7 SERIES 700R11 INSTALLATION MANUAL

Compressor Section Wiring Schematics cont.

Aurora Variable Speed Indoor Split
lfu;m
S

Uﬁ‘ﬁ‘;‘ﬂp Bipolar Sepper Motor
‘;] xRS
] T| o "’| <o
é’ 4 E i g
il [ m E== R
- NOTE 11 VS Compressor ; T m : |%|%, I%I%, I%Iﬂililil
' Fertte Tordid RedOmecnreFn & &0 SxEfEss
- § 3 g
G e
= Danfoss EEV 1
& NOTE? Control
HZT o
ol
NOTE 10
Ferrite Toroid
Aurora LED Flash Codes
Slow Flash | 1second on and 1 second off
AXB Y Fast Flash | 100 milliseconds on and 100 milliseconds off
To AXB Board Flash Code 100 milliseconds onand 400 milliseconds off with a 2 second pause before repeating
Fauk LED (LED 1, Red) Random Start Delay (A ing Colors)
Normal Mode OFF Status LED (LED1, Green) Fast Flash
Input Fault Lockout Flash Code 1 Ci jion LED (LED 2, Yelow) Fast Flash
High Pressure Lockout Flash Code 2 FaultLED (LED 3, Red) Fast Flash
=]l EEV1 Low Pressure Lockout Flash Code 3 C ion LED (LED 2, Yellow)
(=] Freeze Detection- FP2 Flash Code 4 No Software Overide | OFF
[o] Freeze Defection - FP1 Flash Code 5 DIP Switch Overide I Slow Flash
MASTER Reserved Flash Code 6 Status LED (LED 3, Green)
] Cond Overflow Lockout Flash Code7 | Normal Mode ON
uu Over/Under Voltage Shutdown Flash Code 8 Controlis Non - Funcional OFF
EEV 2 Fuire Use Flash Code9 | Test Mode : Slow Flash
Lockout Active Fast Flash
EXT. FAN Fault- FP1 and FP2 Sensor Error Flash Code 11 | Dehumidification Mode Flash Code 2
[o] o] ' Futre Use Flash Code 12 | Futire Use Flash Code 3
S_AMBIENT Non-Critical AXB Sensor Emor Flash Code 13 | Fulre Use Flash Code 4
Critical AXB Sensor Error Flash Code 14 | Load Shed Flash Code 5
S_AUX Alarm - Hot Water Flash Code 15 | ESD Flash Code 6
SD FaultVariable Speed Pump Flash Code 16 | Fuure Use Flash Code 7
Future Use Flash Code 17 Fault LED (LED 1, Red) Cont.
EE| PO Non-Critical Commurication Ermor Flash Code 18 | Safe Mode - Ambient Temp Sensor Flash Code 49
Fault - Critical C ication Error Flash Code 19 |  Fault - Discharge Temperature Sensor | Flash Code 51
P C Narm - Low Loop Pressure Flash Code 21 | _Fault- Suction Pressure Sersor Flash Code 52
nn - Fault- Communication ECM Fan Motor Errof Flash Code22 | Fauit- C ing Pressure Sensor Flash Code 53
n Alarm - Home Automation 1 Flash Code 23 | Fault- Low Supply Vottage Flash Code 54
ﬂl RLY 1 Alarm - Home Automation 2 Flash Code 24 | Fauit- Compressor Out of Envelope Flash Code 55
=] Faut- EEV Error Flash Code 25 | Fauit- Over Current Flash Code 56
Derate - Drive Temperature Flash Code41 | Fault- Over/Under Voltage Flash Code 57
Derate - High Discharge Temperature Flash Code42 | Fauit- High Drive Temperature Flash Code 58
L1 POWERTO Derate - Low Suction Temperature Flash Code43 | Faut-Drive Iniemal Eror MOC/AQC Flash Code 59
Derate - Low Condensing Pressure Flash Code44 | Fault- Muliple Safe Modes Flash Code 61
L2 VSDRNE Derate - High Condensing Pressure Flash Code 45 | EEV2 Fautt - Loss of Charge Flash Code 71
‘ ':_: Derate - Outer Power Limit Flash Code 46 | EEV2 Safe Mode - Suc Temp Sensor Flash Code 72
t Safe Mode - EEV (Indoor) Commurication | Flash Code47 | EEV2 Sale Mode - LAT Temp Sensor Flash Code 73
[Safe Mode - EEV (Qutdoor) Commurication| Flash Code48 | EEV2 Safe Mode - Max Op Pressure Flash Code 74
VARIABLE SPEED EEV1 Faut - Loss of Charge Flash Code 75
EEV1Safe Mode - Suction Temp Sensor | Flash Code 76
DRIVEEND VIEWS EEV1Safe Mode - LAT Temp Sensor | Flash Code 77
| EEV1 Sak Mode - Max Op Pressue | Flash Code78
AXB Accessory 2 DIP Settings
T3] SW1-4 | SW1-5 |DESCRIPTION
POWERTO ON ON  |Cycles with Blower
COMPRESSOR T2 OFF ON Cycles with CC first stage compressor or compressor spd 1-12
Y ON OFF  [Cycles with CC2 second stage of compressor or comp spd 7-12
OFF OFF __|Cvcles with DH from ABC board
ABC SW2 Accessory Relay
DESCRIPTION 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 97P928-01B
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7 SERIES 700R11 INSTALLATION MANUAL

Compressor Section Wiring Schematics cont.

Ext Pump
112 hp Total
208-230/60/1

Orang

(9).

Variable Speed Pump
See 97PR7-01

Schematic
208-230/60/1

Brown( 10}

NOTE 12

/iolet(8)

g

olet(7—

(oo —]

Brown—r

O—Gray(136—

O-Gray(135—
FLOW METER

GND[3, Green(134)—]|
ouT[2]4 2} White(133)—]
snC [4 Brown(132)—|
@Purple(mk

Purple(130)
@White(lz!})*

White(128)—]

Not Used

Pump Slave
Input/O utput

VARABLE
i SPEED PUMP

SCHEMATIC

i\ SEEOTPR7.01

Futre Use

i SmartGrid

Home
Automaton

> v [T
T LT

[ATA]
LA

FLOW

> " N
EWT
P1

QL) 0LV
Gsoara \/EQFUMP PUNP SLAVE

oo

ozl

oz

g
O g

O 000 OO 00 050

P14

DISCH

JP16

]
LWt

LOOP

SeeFigure1 for
DHW wiring.

Sttus

AXBTM

(Aurora Expansion Board)

Modbus Add. 1D

Future Use
Future Use
Acc 2-Dip 4
A 2-Dip 5

1o eAUgUNAID VS
—

Jvjealg NI Vs

N

Q.

Circuit Breaker

Circuit Breaker

UPC Controller

MODULATING VALVE

AXB BOARD

ToMaster on
VS Drive

o« e
| ===}
ZS Sensor Connects to
PB2 In Air
Handler
-
-
c TO ABC 1 —-

CR+-

WHIe=O) 4 Used §
White—(O - :
Black—O posossory 2 gl Unit Power
Black—O 208-230/60/1
Orange—O
Orange—O Analog Output 0-10VDC
RV
)
5w o0 7
oy ? oo
STXxe @ ]
2 c R &
137 T ?
a0~ [O o 0 0 0 o e e
[l P9 <
0 u0u0, 00 7| B el
1
| HOT WATER | %ES =
L_opuon __! A4 14 = £
Qpwu K5-Alarm g 2 3 &
[N R g 2 &
Sacccom
Diaceno KeAw
9 ACCNC Relay Aurora Base Control
[ (ABC) Test Mode
OR
[N
Slos
Ole
Qv
Olv2
SOlw
©on
P1
Com2 Com1
LED: LEDS
RO RS4BSNET RS4BSNET O] RS4B5EXP
S & m@ w (<20 e[ Lo o e e
‘ 1 11
Green(11) -_T
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7 SERIES 700R11 INSTALLATION MANUAL

Compressor Section Wiring Schematics cont.

Aurora Variable Speed Indoor Split with UPC

Legend

Factory Low voltage wiring
Factory Line voltage wiring
Field low voltage wiring
Field line voltage wiring

<)
oLp

Thermistor
Light emitting diode - Green
Relay coil

[
=
m

L=

NN
S
3:
L1and L20n
VS Drive
RV [ FP1 P HP
)
o)
18 2 2= 22
HE 700 § § 2 2
i [11]
v Vvwvwvvwvwvwwy

——————— Optional block
DC Voltage PCB traces JA1a8 Capacitor w/ bleed resistor
; Junction ) ©©  Switch - Condensate overflow
A Quick connect termina SL  Syitch- High pressure
Wire nut OxC  gyitch-L
Field wire lug witch - Low pressure
£ Ground P Polarized connector
e Relay Contacts- VvV
N.O.,N.C. [ ] Current Transducer (CT)
e Fuse Color identification tape on wire.
CC- Compressor Contactor PB1,PB2 - Power blocks
CO- Condensate overfiow sensor  PS- Power strip
K6 - DHW pump relay RV - Reversing Valve coil
K5 Loop pump relay SW1 - DIP package 5 position AXB
CR3- PSC Fan Speed Relay SW1 - TEST MODE ABC Board
CR4- PSC Fan Power Relay SW2-  DIP package 8 posion ABC Board
Cs- Compressor Solevid TS Thermal imit switch
Fland F2- Fuses . o
HE - Heater eement HWL-  Hot water limit sensor
HP - High pressure switch SC- Start Contactor
ER1to ER4 - Aux heat stage relays SR- Start Relay
LP- Low pressure switch WCL- Water Coil Limit Sensor
Figure 1 [ ereey | [ amnoon
Optional Internal AXB Board
Hot Water
Generation Pump ._{ }—C
Wiring Schematic com NO
120

-

Blue(137)
W ot
HW Switch

Blue(138) ©

1

L

Purple

-

Notes

~

4 —Variable speed pump low voltage harness provided with Variable Speed Flow Center.
5 - Low voltage wiring CLASS 2.
7- EEV board JUMPER must be removed.

[ORORE)

53

11D 10 — Communication cable outed through Ferrite Toroid four times.
FP2- 1B 11 - Compressor power cable routed through Ferrite Toroid three times.
A= -ped 12 - Varigble speed pump power wires to connect the pump to L1 and L2 on the
CCL’o.DFL"z?ff«STU'}%ﬁ AXB board are provided with Variable Speed Flow Center.
ure Use|
14 - Wiring harness supplied with valve.
Config /
Yi_G6 _ccC

97P928-02A



7 SERIES 700R11 INSTALLATION MANUAL

Compressor Section Wiring Schematics cont.

Aurora Variable Speed Indoor Split

Unit Power
208-230/60/1

5
! Red A
=1 Circuit Breaker
= 8
RS E— =
= o Circuit Breaker

Suction Pressure Discharge Pressure Connects b Danfoss 2
Entering (Red Plug) (Green Plug) EEV2CortrolinSVH o
Comprvessor Water Temp Discharge Air Handler 3
Ambient EWT  LineTemp §
SVH =
IS
=1~ | I—INlml [[~]-]
. x < d o
o 3
&
z s e[S
i
= &
=
@
Danfoss =
o~ . a
%j Variable Speed |
P .
Drive

o S P | s

00 B0 0000000 0D
(] Pz

O 2z ‘ o ot O
& LEDT  FP1-15F/30F [—@) 1| LED2 e
EHT
:E P4 WECMWVM @ FP2-15F/30°F (@) 2 m
RV-BO |_@3
LP Fault Config P3 | _EH2
P ACC-Dip4 |[_@]4 c
P2 )
. ® -~ ACC-Dp5 @15 5 [
1| S CC-DualSinge | @16 £ cco
&
;:L SWiTest E L - PuselContinuous | @1 7 NA
eV Sttus ReheatNormal |[—_@1 8
sw2
i
w0
cc2e== SR
ce-k2 AURORA BASE ¢
5 CONTROL™
S0 PP CCHI-K3 P7
HI X
ccG | & C°'"1EI H =
2 R @ R
c |8 =
FG °
F
R P8
P
N 2
IW2-Alarm mmzﬁ g
F = Ac-K6 2l=L
c — P9 Factory Fan Connecton
G
—
gle|o|S|eo|= ||z |5 —o
YI —
P2 Field Connections P1 Field Connections :Lé —o
3
» BRI o ~ T
@ elofelolelgls] ol [el-[f[++ e O
R R

[T (]
E

O ﬂﬂ [=]=] FEEEw O
[=1[=]=] em [=]=][5] Usm

Y NOT JUWPER NOT SUCTON
CoMM  USED USED  TEMP

EEV CONTROL BOARDO

Ty

..

ABCP6
To Aurora Board

| N
R b S

— L]

FR

B3

BE2TF

L]
i A o
oM ¢ o pi2  pip
..“‘ +ITIIII|.
H Minn el

WATER
SREN  AgPs

HOME AUTOMATION ACCESSORES 97 P928_O2B




7 SERIES 700R11 INSTALLATION MANUAL

Compressor Section Wiring Schematics cont.

Aurora Variable Speed Indoor Split

»
§ Lifgc':'ﬁp Bipolar Stepper Motor
§ ‘;] PRYEE
=
Es ] —[]e]<]~
é g ‘E 5 g
o — sTEeP
I I
NOTE 11 VS Compressor I%'%I%I; I%I%’ I%'%’ I%Ii'illli’
Ferite Toroid Red Oaﬁedor(/mn) 3 e 2 <RLs &
e[= I+ B B+
B[ ¢ 5 = S
— 3 2 w
G 3
= “ Danfoss EEV 1
g NOTE? Control
T O
]
NOTE 10 ABC
!errile Toraid
Aurora LED Flash Codes
Slow Flash | 1secondon and 1 second off
Fast Flash 100 miliseconds on and 100 miliseconds off
Flash Code 100 milliseconds onand 400 milliseconds off witha 2 second pause before repeating
Fault LED (LED 1, Red) Random Start Delay (A ing Colors)
Normal Mode OFF Status LED (LED1, Green) Fast Flash
Input Fault Lockout Flash Code 1 Ci ion LED (LED 2, Yelow) Fast Flash
ﬂ High Pressure Lockout Flash Code 2 FaultLED (LED 3, Red) Fast Flash
(=1l EEV1 Low Pressure Lockout Flash Code 3 C ion LED (LED 2, Yellow)
=] Freeze Detection- FP2 Flash Code 4 No Software Overide | OFF
[=] Freeze Detection - FP1 Flash Code § DIP Switch Overide I Slow Flash
MASTER Reserved Flash Code 6 Status LED (LED 3, Green)
=] Condensate Overflow Lockout Flash Code 7 | Normal Mode ON
un Over/Under Voltage Shutdown Flash Code 8 Controlis Non - Funcional OFF
l EEV2 Fulure Use Flash Code9 | Test Mode Slow Flash
=l o] ] Lockout Adtive Fast Flash
== EXT. FAN Fault- FP1 and FP2 Sensor Error Flash Code 11 | Dehumidification Mode Flash Code 2
O Lela] Futre Use Flash Code 12 | Fuire Use Flash Code3
S_AMBIENT Non-Critical AXB Sensor Ermor Flash Code 13 | Futre Use Flash Code 4
Critical AXB Sensor Emor Flash Code 14 | Load Shed Flash Code 5
® S_AUX Alarm - Hot Water Flash Code 15 | ESD Flash Cade
ﬂ SD FaultVariable Speed Pump Flash Code 16 | Futre Use Flash Code 7
. oTe Fuire Use Flash Code 17 Fault LED (LED 1, Red) Cont.
PO Non-Critical Communication Eror Flash Code 18 | Safe Mode - Ambient Temp Sensor Flash Code 49
“=“'L1 Fault - Critical Communication E ror Flash Code 19 | Fault- Discharge Temperature Sensor | Flash Code 51
Ho | = P Alarm - Low Loop Pressure Fiash Code21 | _Fault- Sudtion Pressure Sersar Fiash Code 52
' nn - Faut - Communication ECM Fan Motor Emof Flash Code22 | Fault- C ing Pressure Sensor Flash Code 53
ﬂ p ﬂ Alarm - Home Automation 1 Flash Code 23 | Fault - Low Supply Voltage Flash Code 54
m:mu nl RLY 1 Alarm - Home Automation 2 Flash Code 24 | Fault- Compressor Out of Envelope Flash Code 55
m——m =] Faut- EEV Error Flash Code 25 | Fault- Over Current Flash Code 56
—m Derate - Drive Temp Flash Code41 | Fault- Over/Under Voltage Flash Code 57
L2 Derate - High Discharge Temperature Flash Code 42 | Fault - High Drive Te Flash Code 58
=ttt L1 POWERTO Derate - Low Suction T Flash Code43 | Faut- Drive Inernal Eror MOC/AOC | Flash Code 59
Derate - Low Condensing Pressure Flash Code44 | Faut- Muliple Safe Modes Flash Code 61
L2 VSDRME Derate - HighC ing Pressure Flash Code45 | EEV? Faut - Loss of Charge Flash Code 71
t O Derate - Outer Power Limit Flash Code46 | EEV2 Safe Mode- Suc Temp Sensor Flash Code 72
Safe Mode - EEV (Indoor) Commurication | Flash Code47 | EEV2 Safe Mode - LAT Temp Sensor Flash Cade 73
[Safe Mode - EEV (Qutdoor) Communication| Flash Code 48 | EEV2 Safe Mode - Max Op Pressue Flash Code 74
VARIABLE SPEED EEV1 Fault - Loss of Charge Flash Code 75
EEV1Safe Mode - Suction Temp Sensor | Flash Code 76
DRIVE END VIEWS EEV1Safe Mode - LAT Temp Sensor Flash Code 77
| EEV! Saf Mode - Max Op Pressure | Flash Code78 |
AXB Accessory 2 DIP Settings
T3 SW1-4 | SW15 [DESCRIPTION
POWERTO ™ ON ON__ |Cycles with Blower
COMPRESSOR OFF ON  [Cycles with CC first stage compressor or compressor spd 1-12
T ON OFF  |Cycles with CC2 second stage of compressor or comp spd 7-12
OFF OFF  |Cycles with DH from ABC board
ABC SW2 Accessory Relay
DESCRIPTION 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 97P928-02B
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7 SERIES 700R11 INSTALLATION MANUAL

Air Handler Wiring Schematics

Unit Power
208-230/60/1
. : .

SVH Air Handler: No Electric Heat

Blower Motor Cumrent
Transducer

Communicating Thermostat will connect to the COMM STAT (C R + -)
power block PB3 in the air handler. A 4-conductor, 20AWG wire will need
to connect from the TO ABC (C R + -) power block (PB2) in the Air
Handler to the ABC P7(Seedetail ‘A’ on schematic) connection on the
ABC board in the compressor section.

L :
e QOO O] Tocommsar
CR+-

Note: On the AID Tool
Configure Aurora Screen,
confirm the AHB is added

PBI _
=
[ PR GmiYel
Black Blye "
Black/White ‘
Note:1
Transformer O Qo0 0.0 Q=0 0= O40 O:,OO
Red
24V
T cr
<
Black—{ I:_Ql l‘ 3
HWwhite—O
T —1| |3 *Whl'e—o Not Used
Status < it
\§ [—Black—O Accessory 2 Output
< Ppr—Black—O
< E*Orange—o
=3 | orange-O Not Used
5.
AHB™ -
5
(Aurora Air Handler Board) b
N =M Black——O
& _5ap Black 5 NetUsed
~ & o = P —srown
g Y
N <M —srown
® —
SE
7Green/\’e\\0w;®pg E
S g
Sh2 -
5
N Modbus Add. 1D
i
Condensate O—Bravm—1082 l;ut‘ureldse NTE o
Overflow Browr——O), S ulurelse g8 Communicating Thermostat
m— Acc 2-Dip 4 3
O A 2-Dp5
Qo
RN
Detail ‘A g: g?
g8
ABC Control Board (\NE
. Spli Ui Qo )
RS485NET T =1
| =Y
c + .
i hil x©|o g x|o Tlzlx|ofgE(z|e|o|e ™
TO ABC Ué v‘ ‘ .
RN el H0EEE BEAR; SEARLEERN0 e
! JR—
BN e |
' . White
' wnite Red
'
‘ @ Red Black
‘ Black
PR
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7 SERIES 700R11 INSTALLATION MANUAL

Air Handler Wiring Schematics cont.

97P929-01 1/28/2020

7 SeriesAir Handler Air Flow

Model Max ESP Speed 1 Speed2 | Speed3 | Speed4 | Speed5 | Speed6 | Speed?7 Speed 8 | Speed9 | Speed10 | Speed11| Speed 12
033 0.75 250 400 G 550 L 650 750 850 1000 1150 1250 H 1350 Aux 1450 1600
042 0.75 250 450 G 650 L 800 950 1050 1200 1350 1450 1600H | 1750 Aux 1850
050 0.75 300 550 G 800 L 1000 1150 1300 1450 1600 1750 1900 H | 2050 Aux 2200
**\/S Compressor Speed 1-2 3-4 5-6 7-8 9-10 11-12
11/29/2018

** 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.

Factory settings are at recommended G, L, Hand 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

CFM s controlled within 5% up to the maximum ESP

Leaving Air
Suction Temperature
Line Temp LAT Bipolar Stepper Mator

Black iu ‘E oL
g3 33 ¢
compressor B\ack‘ (5 -3 Ol 5
section. l i f
[Slo]el=] Tl [l I;INIﬂI*IwI
O & & [=]] [=] 3 - -
R omedartdP) B . B SRRsS
g B g
? 3
EE]
Junper Danfoss EEV 2
Notes Control

Legend
Factory Low voltage wiring
— Factory Line voltage wiring
fffffffff Field low voltage wiring H Light emitting diode - Gr
Notes: -———  Fieldline voltage wiring FL Fused Limit
1-To operate in 208V mode replace the blue fransforer | | ~—— Optional block used Limi
wire connected to PB1-L2 with red transformer wire. DC Voltage PCB traces £ Bresk
2 - Lowvoltage wiring CLASS 2. . Internal junction — — breaker
3 - DIP switch 1on SW1 must be set in the OFF 9 Quick connect termina p |12/ °) Polarized connector
position. TS 'Lr_\elzjma! IJrlmt Switch PB-  Powerblock
4 — Jumper must be in place on Air Handler EEV.DO ieldwire lug SW1- DIP package 4 positon
NOT REMOVE. =  Grownd HE- Heater element
4H4f NO,NC. B Current Transducer
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7 SERIES 700R11 INSTALLATION MANUAL

Air Handler Wiring Schematics cont.

208-230/60/1

SVH Air Handler: 10kW Electric Heat

| Auxiiary Heat
Current Transducer

Blue
Black Note:1

Transformer

=

P

FP2Sensor @ Black
Black—|

o 8 @) White:
RELAY @ RELAY
O 0O O oo 7
‘ 8 ‘ { 5
Blue:
]
PB4
White
: I Brown
- Blue
Gr—’n/;e\
" ‘ Blue
]
O 060 0LO 050 00 040 OO ()
"B
[o ]2
] N
= ¢ | X
o — |z §
d - ol : }?7 Black—O
‘ 2 ) Accessory 2 Output
© S P—sack—O
- )
- L=
] g™ =
= (Aurora Air Handler Board) b Auxiliary Heat Current

D@00 F2

Bltg——————— %

Green/Yellow————— =7

N

Qe
J ®

Condensate O—8rownm—[O) 2

Overflow Brovm—————Q Pl

e

Oe

Qo

. Qs

Detail ‘A

ABC Control Board -

in Spit Unit Qo
RS485NET &

c +

R|-

ABC

Modbus Add. ID
Future Use
Future Use

Az 2-Dip4
A 2-Dip 5

Transducer

cT
2 1

Black

Black

P15

cn
4 3

Brown:

P10
STEPPER

P12

P18
m LSCT sucep ‘
(n (WY

P17

{:

R
C

A

Brown

Blower Motor Cument
Transducer

Communicating Thermostat will connect to the COMM STAT (CR + -) power
block PB3 in the air handler. A 4-conductor, 20AW G wire will need to connect from
the TO ABC (C R+ -) power block (PB2)in the Air Handler to the ABC P7(See
detail ‘A’ on schematic) connection on the AB C board in the compressor section.

Communicating Thermostat

TO COMM STAT
CR+-

‘ Note: On the AID Tool

°
Tyt éﬁmogﬁazmoagzmo = 2™
ToABC O %JJJM @vuvu MJ vivivive O
CR+-
Sus R+ \
Greem oreem
] White
White: Red
Red Black
Black
PR
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and communicating.

Configure Aurora Screen,
confirm the AHB is added



7 SERIES 700R11 INSTALLATION MANUAL

Air Handler Wiring Schematics cont.

97P929-02 1/28/2020

7 SeriesAir Handler 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
033 0.75 250 400 G 550 L 650 750 850 1000 1150 1250 H 1350 Aux 1450 1600
042 0.75 250 450 G 650 L 800 950 1050 1200 1350 1450 1600 H 1750 Aux 1850
050 0.75 300 550 G 800 L 1000 1150 1300 1450 1600 1750 1900 H | 2050 Aux 2200
**VS Compressor Speed 1-2 3-4 5-6 7-8 9-10 11-12
11/29/2018

** 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.

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

CFM is controlled within 5% up to the maximum ESP

) JopuLo) POy

(ug
o

compressor
section.

Leaving Air
Suction Temperature
Line Temp

LAT

Bipolar Stepper Motor

we [ETTTT
Black § 2 g % %
l I I
- &: L ;; Jofel+Te
Red omedor(dAn) & 3 2 x9s
:  §¥ pgsT a2
E S S Notes:
3 § w 1 - To operate in 208V mode replace the blue fransfomer
EE wire connected to PB1-L2 with red transformer wire.
Jaer Danfoss EEV 2 2 - Lowvoltage wiring CLASS 2.
Note#t Control 3 - DIP switch 1 on SW1 must be set in the OFF
position.
4 — Jumper must be in place on Air Handler EEV.DO
NOT REMOVE.
Legend
Factory Low voltage wiring
Factory Line voltage wiring
fffffffff Field low voltage wiring 16  Light emiting diode - Green
— — —  Fieldline voltage wiring .
,,,,, — Opﬁonal block FL Fused Limit
DC Voltage PCB traces £
e Internal junction — — Breaker
o Quick connect termind p Polarized connector
TS Thermal Limit Switch PR P
. h - ower block
Field wire lug .
0 SW1 - DIP package 4 position
= Ground HE.  Heater element
JHA# N.O,NC. I Current Transducer
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7 SERIES 700R11 INSTALLATION MANUAL

Air Handler Wiring Schematics cont.

SVH Air Handler: 15kW Electric Heat

At HE1 151

]
0 O 0O Yelloy
RELAY Bive
LYelow—O O o |_|
Srom  Ble | Brown p
1 L
50 30 Hg 50 30 HE Whit 2
AO\
§4f )Ar !l 3
IS “{L:# seof! 4919 sealf me—' |
g ‘ Blue ‘ et
1=
I
1
g Field Installed
i nstal
~ Auxiliary Heat
Current Transducer
Note2
=
I=
9
1=
= I
[N
b
<!
3y
oo Black e
PBI T
Gm/Yel Brun
I \%O Redd Blue
Black, Blue — Yelow
Black/White |
Note:1 o
O 0.0 OO0 0-0 0-0 050 0500
Transformer [ = = - -
Red
v
=
a
k3
=
w (O
@
P |
©
o < —
B — |
rown FP2 Sensor % Blodk %é' 3 N
or Black—q 2 g |
Orange o
Status <
B | Bak—O 2 Ouiout
eSSl
S Black—CO ER
w
{ o
~
o
AHB™
T . Auxiliary Heat Curent
(Aurora Arr Handler Board) | Transducer
=) Black
S Jack
Black

Brown

Brown

Blower Motor Cumrent

QO 0Ck:
P15
cn2

4 302 1

% E Transducer
Yoo & Communicating Thermostat will connect to the COMM STAT (C R+ -)
Sle< E power block PB3 in the air handler. A 4-conductor, 20AWG wire will need
Q= NOTE4 e to connect from the TO ABC (C R + -) power block (PB2) in the Air
Qe oEﬂv Y Handler to the ABC P7(See detail ‘A’ on schematic) connection on the
L Ole Mwb:ﬁ’:ui [ ; ABC board in the compressor section.
Condt it O—-Brown—j =] . .
oo aroun % 8 Fuwelse | CLJ3| | o o Communicating Thermostat
© Ac2-Dp4 | I 4 2
S Ac2-Dps | [ L7»
SOOA?
Detail ‘A R o
ABC Control Qo e 8
Board in Split Unit ®_
RS485NET Qo N D
= S o=
T 2 )
"

TO ABC O %é B |o ﬂﬁgﬁajﬁgwibf@z C‘M‘Q‘TFO m [OOOO ORI STAT
‘o T Note: On the AID Tool
Wie e Configure Aurora Screen,
2 Red Bk confirm the AHB is added
3 o and communicating.
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Air Handler Wiring Schematics cont.

97P929-03 1/28/2020
7 SeriesAir Handler 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
033 0.75 250 400 G 550 L 650 750 850 1000 1150 1250 H 1350 Aux 1450 1600
042 0.75 250 450 G 650 L 800 950 1050 1200 1350 1450 1600H | 1750 Aux 1850
050 0.75 300 550 G 800 L 1000 1150 1300 1450 1600 1750 1900 H 2050 Aux 2200
**VS Compressor Speed 1-2 3-4 5-6 7-8 9-10 11-12

11/29/2018

** 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.

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

CFM is controlled within 5% up to the maximum ESP

Leaving Air
;. Temperature
MY Suction ™ Bipolar Stepper Motor
Line Temp

EEV Board in Black b ! ¥ L
compressor Black g g % 2 ;
section. n |  ——
Y P S [~ [=[«]e]<[w
O & < 2% 8 < -
Redm?mafr(mn) & % XR=$
E: £52 £g
-4 = (<]
X
[EE] g
S Danfoss EEV 2
Note#t Control
Legend
—— Factory Low voltage wiring
— Factory Line voltage wiring

Field low voltage wiring
Field line voltage wiring

Ye{  Light emiting diode - Green

,,,,, — Optional block FL  Fused Limit
DC Voltage PCB traces £
° Internal junction — - Bredker

o Quick connect termina p Eg Polarized connector
TS Thermal Limit Switch PB-  Powerblock

Field wire lu
9 SW1 - DIP package 4 posiion

+ Ground HE-  Heater element
JHAf N.O,N.C. E  Current Transducer
Notes: Dual Power Supply Connections

1 - To operate in 208V mode replace the blue transfomer
wire connected to PB1-L2 with red transformer wire.

If two separate circuits are used to supply power to the
auxiliary heat kit, the Installer will need to verify that each leg of

2 - Use manufacturer’s part number 19P592-01
(jumper bar assembly) when single source power is

required.

3 - DIP switch 1.0on SW1 must be set in the OFF

position.

4 — Jumper must be in place on Air Handler EEV.DO

NOT REMOVE.

5 - Low voltage wiring CLASS 2.
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the auxiliary heat circuit breakers are wired from the power
supply correctly in order for the electric heat kit to operate
properly. This can be done by measuring the supply side
voltage of the auxiliary heat circuit breakers. Put a voltmeter on
the L2 side of Circuit Breaker One and on the L2 side of Circuit
Breaker Two. The voltmeter should read approximately O volts.
If the meterreads high voltage, the auxiliary heat breakers
need to be rewired so that breakers in the auxiliary heat kit
match the wiring of the Disconnect Panel breakers. Meaning,
L1 and L2 from one breaker in the disconnect panel must
connectto L1 and L2 at one of the auxiliary heat circuit
breakers and L1 and L2 from the other breaker in the
disconnect panel must connect to L1 and L2 of the other
auxiliary heat circuit breaker, making sure that the L1 and L2
from each disconnect breaker matches the L1 and L2 at each
of the auxiliary heat breakers.
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Air Handler Wiring Schematics cont.

SVH Air Handler: 20kW Electric Heat

— Black

Black

jBackQN\NOILroJ

I-ofLroNWQB.mk
A4 HE4

| Yello A1 Yelo
T Yello
— ——[_ °* — |
3 LRGPP
RELAY Blue Biue RELAY @

' w@nsf| mliay e

Brownm——y

Blower Motor Curmrent
Transducer

1
50 30 gj O a0 A Whit g
. 37~
‘P Qe 40 10 o B |
[ Blue ] PR
| &-ORet
Field Installed
Auxiliary Heat
Black Current Transducer
Note2 "
.
| &-O——Bw
————Black
Poo Whie
1 B
PBt T
G/Yel Brown
[ ) Red Blue
B'C“‘ Blue Yelow
B
! ‘ Blue
haes 0o0 00 0.0 00 50 00
Transfomer O © T prj pr} o o O
Red
v
g
b
£
=
(- ]2
2
o]
cr .
& < —
Brown slack—{ o |
FP2 Sensor =z M
Black— S = 3
Orange {T‘ ot = S
E g SO, 2 Output
° S P piace O PN 200
= | s )
4 =)
©
- & :
- AHB™ £ o)
= . - .
& (Aurora Air Handler Board) Auxifiary Heat
| Current Transducer
= Black
a 5§
Black
N © <P —srown
N
—
(O

Detail ‘A’
ABC Control
Boardin Split Unit

1
O——Brown—j
Brown——

Condensate
Overflow

L%,

VSDATA

Modbus Add. ID
Future Use
Future Use

Ax2-Dp4
A 2-Dp 6

P10

P18

P12
SCT suce STEPPER

Communicating Thermostat will connect to the COMM STAT (C R+ -)
power block PB3 in the air handler. A 4-conductor, 20AWG wire will need to
connect from the TO ABC (C R + -) power block (PB2) in the Air Handler to
the ABC P7(See detail ‘A’ on schematic) connection on the ABC board in the
compressor section.

Communicating Thermostat

P FW‘ To coumSTAT
Note: On the AID Tool

Configure Aurora Screen,
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RS485NET ~ !
al =
il
L "
-
Blelelo|tF8ss|e oY z|a|a|o H‘ai‘m|o &
oAgc ol: E=a0y S0 EECe)
2! !
White Red:
@ et Blok
Bk
PR

confirm the AHB is added
and communicating.



7 SERIES 700R11 INSTALLATION MANUAL

Air Handler Wiring

Schematics cont.

97P929-04  1/28/2020
7 SeriesAir Handler 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
033 0.75 250 400 G 550 L 650 750 850 1000 1150 1250 H 1350 Aux 1450 1600
042 0.75 250 450 G 650 L 800 950 1050 1200 1350 1450 1600 H | 1750 Aux 1850
050 0.75 300 550 G 800 L 1000 1150 1300 1450 1600 1750 1900 H 2050 Aux 2200
**VS Compressor Speed 1-2 3-4 5-6 7-8 9-10 11-12
11/29/2018

** 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.
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
CFM is controlled within 5% up to the maximum ESP

Leaving Air
Suction Temperdure
i Sipolar Sepper Mato
LneTemp LAT Bipolar Stepper Motor
TR
o “[o[e]<]e
EEVBoard in Black lfgi L]
compressor § 888 7%
section. BlTCK ? s T
|| ||| <]
oh«x 28 23 Bogyc
Red Gonnedtor (4 Fin) ] & E XRs &
LR - -
5 :
g % &
@ £
EEl y
Jarer Danfoss EEV 2
Note# Control

Notes:
1—To operate in 208V mode replace the blue transfomer
wire connected to PB1-L2 with red transformer wire.
2 - Use manufacturer’s part number 19P592-01

(jumper bar assembly) when single source power is
required.
3 - DIP switch 1 on SW1 must be set in the OFF
position.
4 - Jumper must be in place on Air Handler EEV. DO
NOT REMOVE.

5 - Low voltage wiring CLASS 2.

Dual Power Supply Connections
If two separate circuits are used to supply power to the
auxiliary heat kit, the Installer will need to verify that each leg of
the auxiliary heat circuit breakers are wired from the power
supply correctly in order for the electric heat kit to operate
properly. This can be done by measuring the supply side
voltage of the auxiliary heat circuit breakers. Put a voltmeter on
the L2 side of Circuit Breaker One and on the L2 side of Circuit
Breaker Two. The voltmeter should read approximately O volts.
If the meter reads high voltage, the auxiliary heat breakers
need to be rewired so that breakers in the auxiliary heat kit
match the wiring of the Disconnect Panel breakers. Meaning,
L1 and L2 from one breaker in the disconnect panel must
connectto L1 and L2 at one of the auxiliary heat circuit
breakers and L1 and L2 from the other breaker in the
disconnect panel must connect to L1 and L2 of the other
auxiliary heat circuit breaker, making sure thatthe L1 and L2
from each disconnect breaker matches the L1 and L2 at each
of the auxiliary heat breakers.

Legend
Factory Low voltage wiring
Factory Line voltage wiring
Field low voltage wiring
Field line voltage wiring

Light emitting diode - Green

,,,,, — Optional block FL  Fused Limit
DC Voltage PCB traces £
. Internal junction — ™ Breaker

o Quick connect termind p | 1|° E Polarized connector

TS Thermal Limit Switch %

Field wire lug PB Power block 3
0 SW1 - DIP package 4 position
= Ground

HE-  Heater element
IHA N.O,N.C. B Current Transducer
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Wiring Schematics Cont.

Aurora UPC

Optional LON
Add-On Module

To ABC - P8

12345678

L

Orange Blue
Red 1] Green
White Brown
Black Yellow
BACnet or N2
Network
Connections

Devices Must Be Wired in
Daisy Chain Configuration

U

O LoNoC

LON Network
Connections

Devices Must [Service

O

Be Wired in
Daisy Chain
Configuration

LED1

NOT3IHO3

MnAURORANVa:
UPC Gnd (C)

Hot (R)
m-h.».mm

cuuzmacw-mm |WM:4:LA .Pom
se Capper Conductors

Qmt

.Rx‘l - |+
Net+
Net- £ BMS Protocol  CRAZ
_3‘ , 1=0n]
ne g HEAESS
o @ Ez
ne © L s
= : ofolo o 0—s
ig Gnd i
» 1]1]0f0 0 0—7
BT olo|1]|1 0 0—s¢
tloltfo 1 0—s
m. ElA 48SIIARCISSLID Port 1 - 4
Port2 I Pot 1 RGNS = 3
W O O s

A:u-s

@ oy
Run 4y, [

8870
O

( POWER

LED3

—

o GND@fF—

024VAC@Qt——

CJPOWER

FORMAT BATT

Communication
Options

/ NOTE 1

*
‘> MAC Address Setting

)

| ZS Sensor 1
Addr: 0
GND®
ZS Sensor 2 | RNET+S
Addr: 1 RNET-&+
+12VO:
GND@-----------=-
ZS Sensor 3 | RNET+@} -~
Addr: 2 RNET-@ |-’
+12V@ | -----m-mm oo

-

ZS Sensor Information

~

sensor combinations.

Zone Sensors can be wired in daisy chain as show or in a star or
hybrid configuration. Maximum of 5 sensors per UPC. Maximum
allowable load 210mA. See the UPC install manual for possible

SVDvi"F;h Each ZS sensor must have a unique address, but
Value the addresses do not need to be sequential. Use
the DIP switches on the back of the ZS sensor to
; e setan address from 0 to 4. (0 is the factory
4 default.) Each DIP switch has the value shown in
8 = the figure to the left. Turn on as many DIP

switches as you need so that their total value
equals the address.

/
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Notes

e

1. Use DIP Switches 5 — 8 to change
communication protocol and DIP switches 1 — 2

to change BACnet baud rate

Legend

Factory Low Voltage Wiring

— — — Field Low Voltage Wiring

RJ45 Connector

N 7 N
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Pressure/Temperature Conversion Chart for R-410A

PRESSURE | TEMP PRESSURE| TEMP PRESSURE | TEMP PRESSURE | TEMP PRESSURE | TEMP
(PSIG) °F (PSIG) °F (PSIG) °F (PSIG) °F (PSIG) °F
60 8.5 180 63.5 300 96.3 420 120.6 540 140.0
62 9.9 182 64.2 302 96.8 422 120.9 542 140.3
64 1.2 184 64.8 304 97.2 424 121.3 544 140.6
66 12.5 186 65.5 306 97.7 426 121.6 546 140.9
68 13.8 188 66.1 308 981 428 122.0 548 141.2
70 15.1 190 66.8 310 98.6 430 122.3 550 141.4
72 16.3 192 67.4 312 99.0 432 122.7 552 141.7
74 17.5 194 68.0 314 99.5 434 123.0 554 142.0
76 18.7 196 68.7 316 99.9 436 123.4 556 142.3
78 19.8 198 69.3 318 100.4 438 123.7 558 142.6
80 21.0 200 69.9 320 100.8 440 1241 560 142.9
82 221 202 70.5 322 101.2 442 124.4 562 143.2
84 23.2 204 711 324 101.7 444 124.8 564 143.5
86 24.3 206 717 326 1021 446 1251 566 143.7
88 25.4 208 72.3 328 102.5 448 125.4 568 144.0
90 26.5 210 72.9 330 103.0 450 125.8 570 144.3
92 27.5 212 73.5 332 103.4 452 126.1 572 144.6
94 28.6 214 741 334 103.8 454 126.5 574 144.9
96 29.6 216 74.7 336 104.2 456 126.8 576 145.1
98 30.6 218 75.3 338 104.7 458 127. 578 145.4
100 31.6 220 75.8 340 105.1 460 127.5 580 145.7
102 32.6 222 76.4 342 105.5 462 127.8 582 146.0
104 33.5 224 77.0 344 105.9 464 1281 584 146.2
106 34.5 226 775 346 106.3 466 128.5 586 146.5
108 35.4 228 781 348 106.7 468 128.8 588 146.8
110 36.4 230 78.7 350 107.2 470 1291 590 1471
12 37.3 232 79.2 352 107.6 472 129.4 592 147.3
14 38.2 234 79.8 354 108.0 474 129.8 594 147.6
116 39.1 236 80.3 356 108.4 476 130.1 596 147.9
18 40.0 238 80.9 358 108.8 478 130.4 598 148.2
120 40.9 240 81.4 360 109.2 480 130.7 600 148.4
122 41.7 242 81.9 362 109.6 482 1311 602 148.7
124 42.6 244 825 364 110.0 484 131.4 604 149.0
126 43.4 246 83.0 366 110.4 486 131.7 606 149.2
128 443 248 835 368 110.8 488 132.0 608 149.5
130 451 250 84.1 370 1.2 490 132.3
132 459 252 84.6 372 1.6 492 132.7
134 46.7 254 851 374 112.0 494 133.0
136 47.5 256 85.6 376 12.3 496 133.3
138 48.3 258 86.1 378 1n2.7 498 133.6
140 491 260 86.6 380 131 500 133.9
142 49.9 262 871 382 13.5 502 134.2
144 50.7 264 877 384 113.9 504 134.5
146 515 266 88.2 386 14.3 506 134.9
148 52.2 268 88.7 388 14.7 508 135.2
150 53.0 270 89.2 390 115.0 510 135.5
152 53.7 272 89.6 392 15.4 512 135.8
154 545 274 90.1 394 115.8 514 136.1
156 55.2 276 90.6 396 116.2 516 136.4
158 55.9 278 911 398 116.5 518 136.7
160 56.6 280 91.6 400 116.9 520 137.0
162 57.4 282 921 402 17.3 522 137.3
164 58.1 284 92.6 404 117.6 524 137.6
166 58.8 286 93.0 406 118.0 526 137.9
168 59.5 288 93.5 408 118.4 528 138.2
170 60.2 290 94.0 410 18.7 530 138.5
172 60.8 292 94.5 412 119.1 532 138.8
174 61.5 294 94.9 414 119.5 534 139.1
176 62.2 296 954 416 119.8 536 139.4
178 62.9 298 95.8 418 120.2 538 139.7
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Compressor Section

Pressure Drop

Compressor Section
Thermistor Resistance

Pressure Drop (psi) Thermistor Resistance (10k Ohm) Thermistor Resist;.-_mce (1k O_hm)
Model | GPM 30°F | 50°F | 70° | 90°F | 110° F for FP1, FP2, HWL, LWT and LLT | foF compressor discharge line,
. . suction line, LAT, compressor
(EWT with Performance Option) n
11.5 3.60 | 330 | 310 | 2.90 | 2.70 ambient and EWT
9.0 2.20 210 2.00 1.90 1.70 Thermistor Thermistor Thermistor Thermistor
- - - - - . Temperature Resistance Temperature Resistance
033 7.0 210 2.00 1.80 1.80 1.60 ©F) (Ohms) ©F) (Ohms)
6.0 110 1.05 1.00 0.90 | 0.85 5 75757-70117 20 974.4-973.4
4.5 0.70 0.66 0.64 0.60 0.55 14 57392-53234 25 985.4-984.4
25 A0 380 380 | 340 | 310 = 33806 31467 s 10070:10060
10.5 1.90 1.80 1.70 1.60 1.50 41 26269-24513 40 1017'.8-1016..8
042 7.5 1.70 1.50 1.40 1.30 1.20 50 20570-19230 45 1028.6-1027.6
6.0 100 | 0.90 | 0.80 0.7 0.60 59 16226-15196 50 1039.5-1038.5
4.0 0.40 0.38 0.36 0.34 0.30 68 12889-12093 55 1050.2-1049.2
170 | 620 | 580 ) 540 | 500 . 460 i Sov60 & Wor250ms
13.5 3.90 3.70 3.50 3.10 2.90 95 6723-6337 70 1082..7-1081..7
050 9.5 1.90 1.80 1.70 1.60 1.50 104 5480-5172 75 1093.4-1092.4
7.5 1.40 1.30 1.20 110 0.90 113 4490-4246 80 1103.0-1102.0
5.0 0.60 0.55 0.50 0.45 0.40 122 3700-3504 85 1115.5-1114.5
131 3067-2907 90 1126.2-1125.2
8/21/2019 140 2554-2424 95 1136.6-1135.6
149 2149-2019 100 147.2-1146.2
4/24/12) 105 1158.1-1157.1
10 1168.8-1167.8
15 1179.4-1178.4
120 1190.1-1189.1
125 1200.3-1199.3
130 1212.2-1211.2
Antifreeze Corrections 4/24/12

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 1.130
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
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 033 operating at 100% capacity.
The corrected cooling capacity at 90°F would be: 30,500 Btu/h x 0.969 = 29,554 Btu/h
The corrected heating capacity at 30°F would be: 34,100 Btu/h x 0.913 = 31,133 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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Correction Factor Tables

Air Flow Corrections (Compressor Speeds 1-3)

Airflow Cooling Heating
CFI:pre{gTon % 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 19 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 1151 1111 1110 1129 1.047 0.912 1.082
6/29/12
Air Flow Corrections (Compressor Speeds 4-12)
Airflow Cooling Heating
CFMofpglrgTon % 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 n3 1.056 1.042 1.008 1.035 1.020 0.932 1.036
475 19 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
Entering Air|Total Clg Sensible Cooling Capacity Multipliers - Entering DB ° F Power Heat of
WB° F 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 1141
NOTE: *Sensible capacity equals total capacity at conditions shown. 1/5/2017

Heating Capacity Corrections

Ent Air DB °F Heating Corrections
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

1/5/17
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Compressor Resistance

Winding Resistance
Model Compressor Model No. 208-230/60/1
033 VRJO28UKNP6 0.255
042 VRJO3I5UKNP6 0.210
050 VRJO44UKNP6 0.210

03/26/20

VRJ scroll compressors are equipped with an IPM (permanent magnet motor). Winding resistance is the resistance between indicated ter-
minal pins at 77°F (Resistance value + 7%). Winding resistance is generally low and it requires adapted tools for precise measurement. Use
a digital onm-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:

at+t
Riamb = Ry7p = amb
a+ t77”F
t,,.c : reference temperature = 77°F
t .., :temperature during measurement @
R,,.. : winding resistance at 77°F
Rums - Winding resistance at t,

a : Coefficient a = 390

)]

Refrigerant Circuit Guideline

Heat of Extraction/Rejection

Symptom Head Suction Compressor Superheat Subcooling Ifir Tem'?. W:f\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

Full Load Performance

Heat of Extraction (MBtuh) Heat of Rejection (MBtuh)

Model GPM 1"30°F | s0°F | 70°F | 90°F | °"™ [30°F [ 50°F | 70°F | 90°F | 10°F

6.0 22.4 29.9 38.3 451 4.5 39.4 41.9 38.9 377 36.7

033 Full Load 9.0 23.1 31.3 40.9 48.2 6.5 39.6 42.3 39.7 38.4 37.5
12.0 23.7 32.1 42.2 49.9 9.0 39.9 42.6 39.9 38.6 37.6

9.0 26.3 36.2 51.0 52.5 6.0 44.5 53.9 52.3 47.0 43.8

042 Full Load 12.0 28.8 40.1 51.4 58.7 8.5 447 53.9 51.4 46.3 43.5
15.0 29.9 41.7 54.2 62.6 11.0 451 53.8 51.7 471 44.4

9.0 34.8 47.9 62.5 74.4 9.0 54.6 64.6 62.8 59.5 57.3

050 Full Load 13.5 38.3 51.4 66.4 57.7 1.5 54.9 65.0 62.4 59.6 57.4
18.0 38.7 52.5 68.5 78.9 14.0 55.3 65.4 62.7 59.9 57.5

Note: operation not recommended in shaded areas. 12/26/2019
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Operating Parameters
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Unit Operating Parameters
NVZ050 - Comp Speed 9 - 1600 CFM

Entering Cooling -- No Hot Water Generation
Water Water Suction Discharge Water Temp Air Temp
Fl uc .
Temp °F ow Pressure psig Pressure psig Superheat Subcooling Rise °F Drop °F DB
30 14.0 95-105 147-157 35-45 7-12 8-12 17-25
50 14.0 120-130 205-215 8-14 6-12 8-12 19-25
70 14.0 128-138 272-282 8-14 6-12 8-12 19-25
90 14.0 135-145 350-360 8-13 9-14 8-12 17-22
110 14.0 138-148 450-460 7-12 10-18 8-12 17-22
NVZO050 - Comp Speed 12 - 2200 CFM
Entering Water Heating - No Hot Water Generation
Water Sucti Disch . Water T Air T
N Flow uction ischarge ater Temp ir Temp
Temp °F Pressure psig Pressure psig Superheat Subcooling Drop °F Rise °F DB
30 18.0 72-80 336-346 7-12 15-25 4-8 20-26
50 18.0 105-115 390-400 8-13 15-25 4-8 24-30
70 18.0 145-155 442-452 8-13 8-15 6-10 35-40
90 18.0 170-180 460-470 15-22 8-15 8-12 39-45
Unit Operating Parameters
NVZ042 - Comp Speed 9 - 1400 CFM
Entering Water Cooling -- No Hot Water Generation
Water Sucti Disch Water T Air Te
! Flow uction ischarge . ater Temp ir Temp
Temp °F Pressure psig Pressure psig Superheat Subcooling Rise °F Drop °F DB
30 1.0 105-115 140-150 5-45 4-10 8-13 19-25
50 1.0 132-139 198-208 10-14 2-8 8-13 19-25
70 1.0 138-148 260-270 10-14 4-10 8-13 18-24
90 1.0 142-152 343-348 10-14 4-10 7-12 17-23
110 11.0 140-147 340-350 10-14 7-14 7-12 17-23
NVZ042 - Comp Speed 12 - 1800 CFM
Entering Water Heating - No Hot Water Generation
Water Suction Discharge . Water Temp Air Temp
Flow
Temp °F Pressure psig Pressure psig Superheat Subcooling Drop °F Rise °F DB
30 15.0 77-85 305-315 6-12 8-12 3-8 15-25
50 15.0 110-117 345-355 7-12 6-11 5-9 26-32
70 15.0 150-158 383-393 7-12 2-7 8-12 32-37
90 15.0 174-180 415-425 11-19 2-7 8-12 32-38
Unit Operating Parameters
NVZ033 - Comp Speed 9 - 1200 CFM
Entering Water Cooling -- No Hot Water Generation
Water Flow Suction Discharge Superheat Subcoolin Water Temp Air Temp
Temp °F Pressure psig Pressure psig P 9 Rise °F Drop °F DB
30 9.0 118-126 150-156 14-22 8-16 7-12 17-25
50 9.0 130-138 200-207 10-17 8-16 7-12 17-25
70 9.0 135-142 264-272 8-14 8-16 6-10 17-25
90 9.0 141-148 348-356 8-14 9-18 6-10 16-21
110 9.0 145-152 452-462 8-14 9-18 6-10 16-21
NVZ033 - Comp Speed 12 - 1500 CFM
Entering Water Heating - No Hot Water Generation
Water Suction Discharge . Water Temp Air Temp
Flow
Temp °F Pressure psig Pressure psig Superheat Subcooling Drop °F Rise °F DB
30 12.0 80-86 298-306 8-14 5-10 3-7 17-22
50 12.0 112-118 330-336 8-14 5-10 4-9 23-28
70 12.0 149-156 365-374 8-14 2-7 4-9 30-35
90 12.0 180-186 402-409 15-22 2-7 7-11 35-40
12/27/2019
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Air Handler EA Corrections

EA Corrections
Cooling Capacity Corrections

Entering Total Sensible Cooling Capacity Multipliers - Entering DB °F Power Heat of
Air WB °F | Clg 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
65 0.967 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 * * 1.000 1.000
70 1.053 0.693 | 0.879 | 0.900| 1.075 | 1.250 | 1.404 * 1.003 1.044
75 1.168 0.687 | 0.715 | 0.875 | 1.040 | 1.261 | 1.476 1.007 1141
Note: * Sensible capacity equals total capacity at conditions shown. 03/25/20
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
03/25/20
SVH Blower Performance Data
Variable Speed ECM
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
033 0.75 250 400G | 550 L 650 750 850 1000 150 1250 H [1350 Aux| 1450 1600
042 0.75 250 450G | 650 L 800 950 1050 1200 1350 1450 1600 H |1750 Aux| 1850
050 0.75 300 550G | 800L | 1000 1150 1300 1450 1600 1750 1900 H |2050 Aux| 2200
**VS
Com-
pressor 1-2 3-4 5-6 7-8 9-10 | m-12
Speed
4/15/2020

** 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.
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 higher than factory setting shown in the table above
CFM is controlled within 5% up to the maximum ESP
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SVH Blower Performance Data cont.

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.

ECM Setup without an AID Tool

The blower speeds for “G”, Low (Y1) and High (Y2) 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 blower
speed will remain at default or current settings, and
requires the AID tool for adjustments.

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 current ECM settings. It allows the technician
to enter the setup screens to change the ECM settings.
Change the highlighted item using the < and » buttons and
then press the ®m button to select the item.

Selecting YES will enter ECM
speed setup, while selecting NO
will return to the previous screen.
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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 4 and v buttons. Press the ® button to select the speed.

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 the
adjustment percentage using the 4 and v buttons. Press the
® button to save the change.
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Unit Startup (NVZ Compressor Section)

Before Powering Unit, Check the Following:

NOTE: Remove and discard the compressor hold down
shipping bolt located at the front of the compressor
mounting bracket.
 Dip switches are set correctly.
. High voltage is correct and matches nameplate.
. Fuses, breakers and wire size correct.
. Low voltage wiring complete.
*  Piping completed and water system cleaned and
flushed.
e Airis purged from closed loop system.
. Isolation valves are open, water control valves or loop
pumps wired.
. Hot water generator pump switch is “OFF” unless
piping is completed and air has been purged.
e Variable speed drive filter is clean and in place.
»  Service/access panels are in place.

Powering The Controls
Initial Configuration of the Unit

Before operating the unit, apply power and complete

the following Aurora Startup procedure for the controls
configuration. An AID Tool is required for setup, configuration,
and troubleshooting on the 7 Series Variable Speed system.
AID Tool version 2.10 or greater is necessary for AHB and
EEV1 set up.

1. Configure Aurora Screen
a. Confirm AXB is added and communicating.
b. Confirm AHB is added and communicating.
c. Confirm AOC is added and communicating.
d. Confirm MOC is added and communicating.
e. Confirm EEV1is added and communicating.
f. Confirm EEV2 is added and communicating.
g.Confirm IntelliZone2 is added and communicating
if installed. Set zoning system to OFF.
h. Confirm communicating thermostat is added
and communicating if IntelliZone2 is not installed.
Set thermostat mode to OFF.
NOTE: The AOC and MOC are the two boards that
comprise the VS drive.
2. Aurora Setup Screen
a. ECM Setup for Heating Airflow - select G, low,
high and aux blower speeds as appropriate for the
unit and electric heat.
b. Cooling Airflow % - sets the cooling airflow % from
heating airflow. Factory setting is -15%
c. AXB Setup
i. DHW Enable - Ensure air is purged from
HW system before enabling (remember
the HW switch on the front cabinet)
ii. DHW Setpoint - 130 °F is the default
but can be changed from 100 to 140 °F
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iii. 7 Series Variable Speed Pump Setup and
Modulating Water Valve Setup - Can be setup
to a range between 5% and 100%. Defaults
are 50% and 100%. A minimum of 65% is
recommended for modulating water valve
Minimum setting.

- From the Main Menu of the AID Tool go
to AXB Setup and select “Yes” at the
bottom of the screen to Make Changes

- Set VS Pump Control to MIN

- The pump(s) or water valve should
begin to operate and flow rate is visible
on this screen, it may take several
seconds for flow to stabilize. Adjust the
minimum % until the minimum flow rate
is achieved.

- Go back to Set VS Pump Control and
select MAX.

- The pump(s) or water valve should
begin to operate and flow rate is visible
on this screen, it may take several
seconds for flow to stabilize. Adjust the
maximum % until the maximum flow
rate is achieved.

- Press Enter.

d.Sensor Kit Setup

i. Brine Selection - for HE/HR

capacity calculation

ii. Flow Meter - activates the flow meter

iii. Pump - Select the correct flow center

option using table 1. If using an

open system select “Open Loop.” This

selection is used to calculate the system

pumping watts.

iii. Activate energy option

iv. Select blower energy - ECM 208-230

v. Line Voltage calibration - Voltmeter

required to calibrate line voltage during

heating or cooling. Refer to Line Voltage

Calibration in this manual for more details.

e. Smart Grid Setup - Select action option for utility
received On Peak signal

f. Home Automation 1 and 2 Setup - Select type of
sensor for two home automation inputs.
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Unit Startup (NVZ Compressor Section) cont.

Configuring the Sensor Kits
Configuring the Sensor kits

The Aurora Advanced Control allows Refrigeration, Energy,
and Performance Monitoring sensor kits. These kits are
factory installed. The following description is for field
activation of a factory installation of the sensor kits.

Table 1
Sensor Kit Setup Screen in AID TOOL for Flow Center
FC1 FC2 VS Pump VS X2 Pump
FCI1-GL FC2-GL FCV1B-GL FCV2B-GL
FCI-FPT FC2-FPT
FC1-GLNP FC2-GLNP FCV1B-GLNPP FCV2B-GLNPP
FC2-GLNPD FC4-GLNPD
FC3-GLNPD FC3-GLNPD
(right side) (left side)
FCV2AB-GLNPD FCV2AB-GLNPD
(right side) (left side)
FCV2BB-GLNPD
(right & left side)
FCV3CB-GLNPD |FCV3CB-GLNPD
(right side) (left side)
FCV4AB-GLNPD
(right & left side)
Energy Monitoring

(Standard Sensor Kit Variable Speed Models)
The Energy Monitoring Kit includes two current transducers
(fan and electric heat on the AHB board) added to the
existing compressor drive sensor 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
TPCM32UO04A will display instantaneous energy use while
the color touchscreen TPCC32UO1 will in addition display a
13 month history in graph form. Ensure the Energy Kit has
been enabled by accessing the ‘Sensor Kit Setup’ in the AID
Tool and complete the following:
a. Select ‘Blower Energy’ - PSC or ECM/5-Speed

ECM

b. Activate ‘Energy Option’ to activate the sensors
on for compressor (2), blower and aux heat current

sensor.

c. Select ‘Pump’ option of FC1, FC2, VS Pump, VS
+26-99, or open loop (see Table 1)

d. Line Voltage Calibration - Voltmeter required to
calibrate line voltage during heating or cooling.

Turn on Unit in Heating or Cooling .

Use multimeter at L1 and L2 to measure line

voltage

In the Sensor Kit Setup screen adjust
the ‘Base Voltage’ to the nearest value to
that is measured
Then use the ‘Fine Adjust’ to select the
exact voltage being measured at L1 and L2.
Exit ‘Sensor Setup’ Screen

73

e. Energy monitoring can be read on any of the
following components:
i.  AID Tool - instantaneous information only
ii. TPCM32UO04A Communicating Thermostat
(B/W) - instantaneous information only
TPCC32UO01 Color Touchscreen Thermostat
- Both Instantaneously and historical (13
months)
WaterFurnace Web Portal via AWL device
connected to Aurora

Refrigerant Monitoring

(Standard on Variable Speed Models)

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. Ensure the Refrigerant
Monitoring has been setup by accessing the ‘Sensor Kit
Setup’ in the AID Tool and complete the following:

Once sensors are installed for discharge pressure, suction
pressure, suction line, liquid line cooling, liquid line heating,
and leaving air temperature no further setup is required.
a. Turn on unit in Heating or Cooling.
b.Use the AID Tool to view the refrigerant
performance in the ‘Refrigerant Monitor’ screen.
c. Refrigerant monitoring can be read on any of the
following components:
i. AID Tool - instantaneous information only
ii. WF Web Portal via AWL device
connected to Aurora

Performance Monitoring

(Standard Sensor Kit)
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.
Ensure the Performance Kit has been enabled by accessing
the ‘Sensor Kit Setup’ in the AID Tool and complete the
following:
a. Select ‘Brine’ - and then choose Water or
Antifreeze for the proper factor
b. Activate ‘Flowmeter’ to activate the flow sensor
select the appropriate 3/4 in., 1in., or none (1in. is
standard on variable speed units).
c. Exit ‘Sensor Kit Setup’ screen.
i. Enter the AXB Setup Screen and turn the
VS Pump Control ON
ii. Then set the VS Pump Min % to achieve
at least 2.5 gpm per ton for part load
operation.
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Unit Startup (NVZ Compressor Section) cont.

iii. Then set the VS Pump Max % to achieve
at least 3.0 gpm per ton for full load
operation.

d. Turn on unit in Heating or Cooling.

e. Use the AID Tool to view the performance in the
‘Performance Monitor’ screen.

f. Performance monitoring can be read on any of the
following components:

i. AID Tool - instantaneous information only

ii. WaterFurnace Web Portal via AWL
device connected to Aurora

Recommended Minimum/Maximum Flow Rates

Closed Loop Open Loop
a:c(l) :?zle Min. Flow Rate | Max. Flow Rate| Min. Flow Rate | Max. Flow Rate
GPM GPM GPM GPM
033 5.0 12.0 5.0 8.0
042 5.0 15.0 5.0 10.0
050 5.0 18.0 5.0 12.0
3/18/2020

SVH Air Handler Start Up

¢ Check that supply voltage matches nameplate data.
¢ Fuses, breakers and wire size are correct.

¢ Confirm that the 15kW or 20kW auxiliary heat kit
is wired correctly (see "Electrical Data"” section if
applicable).

¢ Low voltage wiring is complete.

* Condensate line is open and correctly pitched.
* Transformer switched to 208y if applicable.

e DIP switches are set correctly.

* Blower rotates freely.

* Blower speed is correct.

« Air filter/cleaner is clean and in position.

» Service/access panels are in place.

¢ Return air temperature is between 50-80°F heating and
60-95° cooling.

* Check air coil cleanliness to ensure optimum
performance.
Clean as needed according to maintenance guidelines.
To obtain maximum performance the air coil should be
cleaned before startup. A 10 percent solution of
dishwasher detergent and water is recommended for
both sides of coil. A thorough water rinse should follow.
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Powering The SVH Controls

Confirm that

1. Dipswitch 1 on SW1on the AHB board is set in the
OFF position.

2. Aurora Setup Screen
a. ECM Setup for Heating Airflow - select “G”, low,
high and aux blower speeds as appropriate for the
unit and electric heat.
b. Cooling Airflow % - sets the cooling airflow % from
heating airflow. Factory setting is -15%.

See Compressor Section for more control instructions.

Ethernet Cable

A 100 foot Cat6 Ethernet cable is shipped with the air
handler in the 985506-01 SVH Installation Kit. This cable
can be plugged into the backside of the Ethernet port
located on the top panel of the air handler. The cable then
can be routed and connected into the AID Tool port on
the compressor section. The installer will then be able

to plug the AID Tool into the Ethernet port on the air
handler giving him control of the compressor section. If
the compressor section is connected to Symphony, the
Ethernet cable would connect to the AID Tool port on the
back of the Symphony router. If the installer was using
the AID Tool and the compressor section equipped with
Symphony, the Ethernet cable from the air handler would
need to be unplugged, and replaced with the AID Tool
cable. The maximum Cat6 cable length should be kept to
150ft or less.
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SVH Air Handler Unit Startup cont.

Startup Steps

NOTE: Complete the Equipment Startup/Commissioning
Check Sheet during this procedure. Refer to thermostat
operating instructions and complete the startup procedure.
Verify that the compressor shipping bolt has been removed.

1. Initiate a control signal to energize the blower motor.
Check blower operation through the AID Tool.

2. Initiate a control signal to place the unit in the cooling
mode. Cooling setpoint must be set below room
temperature.

3. First stage cooling will energize after a time delay.

4. Be sure that the compressor and water control valve or
loop pump(s) are activated.

5. Verify that the water flow rate is correct by measuring
the pressure drop through the heat exchanger using
the P/T plugs and comparing to unit performance data
in catalog or view on the AID Tool if Performance Kit is
installed.

6. Check the temperature of both the supply and discharge
water (see the Unit Operating Parameters tables).

7. Check for an air temperature drop of 15°F to 25°F across
the air coil (cooling compressor speed 9), depending on
the blower speed and entering water temperature.

8. Decrease the cooling set point several degrees and
verify high-speed blower operation.

9. Adjust the cooling setpoint above the room temperature
and verify that the compressor and water valve or loop
pumps deactivate.

10. Initiate a control signal to place the unit in the heating
mode. Heating set point must be set above room
temperature.

1. First stage heating will energize after a time delay.

12. Check the temperature of both the supply and discharge
water (see the Unit Operating Parameters tables).

13. Check for an air temperature rise of 12°F to 35°F across
the air coil (heating compressor speed 12), depending
on the fan speed and entering water temperature.

14. If auxiliary electric heaters are installed, increase the
heating setpoint until the electric heat banks are
sequenced on (must get to compressor speed 12 before
auxiliary heat enables). All stages of the auxiliary heater
should be sequenced on when the thermostat is in
the Emergency Heat mode. Check amperage of each
element.

15. Adjust the heating setpoint below room temperature
and verify that the compressor and water valve or loop
pumps deactivate.

16. During all testing, check for excessive vibration, noise or
water leaks. Correct or repair as required.

17. Set system to desired normal operating mode and set
temperature to maintain desired comfort level.

18. Instruct the owner/operator in the proper operation of
the thermostat and system maintenance.

NOTE: Be certain to fill out and forward all warranty
registration papers.
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Reference Calculations

Legend

Heating Calculations: Cooling Calculations: Abbreviations and Definitions
W< Ewr.  HE LWT = EwT + — PR cfm = airfloyv, cubic feet/minute .
gpm x 500 gpm x 500 EWT = entering water temperature, Fahrenheit
gpm = water flow in gallons/minute
LAT = EAT + HC LAT (DB) = EAT (DB) - sC WPD = water pressure drop, psi and feet of water
cfm x 1.08 cfm x1.08 EAT = entering air temperature, Fahrenheit (dry bulb/wet bulb)
LC=TC-5SC HC = air heating capacity, MBtu/h
TH = HC + HW TC = total cooling capacity, MBtu/h
S/T = sc SC = sensible cooling capacity, MBtu/h
TC 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
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.
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.
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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.
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Troubleshooting cont.

7 Series Sensor Locations

Air Handler
Leaving Air
Thermistor
(Attached To
Blower Wire Bundle In
Blower
Compartment)
Entering Water
Thermistor
(Sensor Wire
Wrapped 4

Suction
Line
Thermistor
Cooling

Air

Times Around

: |
| Leaving Water :
| Thermistor |
| | Water
| | ouT
| / |
|
|
|
' [
! [
| | Coax
|
| Flow |
| Sensor :
i mEy
Flow Meter W?’\Eer

|

|

|

Entering Water |
Thermistor |
|

|

|

|

Performance Option Only

Coil Lo e R Y
FP2 Sensor
Water Line View of Coax
Indoor Split .
Suction Suction
Line Pressure
Thermisto Transducer
Heating Ambient Air
Thermistor
=\ __—~ (Attached To
Wire Bundle In
A Compressor
Compartment)
!
Discharge
Pressure
Transducer
_E Water OUT
— O
Discharge
Line Coax
Thermistor
Oil
Separator
Compressor
Water IN
] Heatir||g EEV1
Filter ,—/
o ‘LLT ) Drver
(Liquid Line Heating)
FP1 Sensor
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Unit Startup/Troubleshooting

Heating Cycle Analysis Measure suction temp
here in heating mode.

Volts Suct PSI

Suct sat temp

Sucttemp__
<& Lineset —»

AN
length ~N
& Suction

Air
C(I)il HtgEEV1 Comp

Bi-flow Discharge

CIgEEV2 filter/drier
Hot Water
;j

RN v .

Amps

Super heat

<=

Discharge PSI

Measure liquid EWT___ GPM_ Disch. sattemp__
line tempr?nd LWT CFM____ Liquid temp,
) pressure here EAT .
COOLING EEV - ACTIVE in both heating - Sub cooling
RIGHT TO LEFT and cooling LAT
modes HEATING EEV - ACTIVE LEFT TO RIGHT

Heat of Extraction/Rejection = GPM x 500 (485 for water/antifreeze) x AT
Note: DO NOT hook up pressure gauges unless there appears to be a performance problem.

Cooling Cycle Analysis

Measure
suction temp
here in cooling Volts Suct PSI
modes Amps Suct sat temp
j Suct temp
Super heat
<&— Lineset —
length )
Suction
Coil Bi-flow
filter/drier ;
CIgEEV2 * Discharge
h o7\~ ‘ —
L Discharge PSI
Measure liquid )
line temp and EWr_ GPM_ Disch. sat temp
pressure here LWr__ CFM_ Liquid temp
COOLING EEV - ACTIVE '”nZOth *}i?]a“”g EAT Sub cooling
RIGHT TO LEFT and cooling LAT

modes HEATING EEV - ACTIVE LEFT TO RIGHT
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Troubleshooting cont.

7 SERIES 700R11 INSTALLATION MANUAL

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 oF
WATER OUT Temperature: f. °F f °F f. °F f °E
Temperature Difference: g. °F 9. °F g. °F g F
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. °E
RETURN AIR Temperature: i °F i °F i °F 0 F
Temperature Difference: j. °F ] °F ] °F ] .o
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 | Btuh 1. Btu/h I Btuh 1. Btu/h

STEPS 6-9 NEED ONLY BE COMPLETED IF A PROBLEM IS SUSPECTED. USE HEATING SPEED 12 AND COOLING SPEED 9 FOR STEPS 6-9.

6. Watts ENERGY MONITOR

HEATING SPEED 12 COOLING SPEED 9
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
Cooling Capacity = | - (0 x 3.413): o Buh . B
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 / (0 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
Suction Line Temperature: t. °F t °F
SH.=t-s u. °F u °F
Head Pressure: 2 psi V. psi
High Pressure Saturation Temp: W. °Fw °F
Liquid Line Temperature®*: X. °F x. °F
S.C.=w-x y. °F vy °F

# @ Check air N
temperature here
I 1
1) Return Static
Air 2) Supply Static
Handler Total Static
®
Software Version
ABC:
AXB:
122:
TSTAT:
AOC:
MOC:
EEV1
EEV2:
AHB:

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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7 SERIES 700R11 INSTALLATION MANUAL

Preventive 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.

2. 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.

Replacement Procedures

Other Maintenance
Filters

A SVH air filter 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. Then
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.

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.

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.



7 SERIES 700R11 INSTALLATION MANUAL

Compressor Section Service Parts List

Part Description 036 048 060
Compressor 208-230/60/1 34P647-01 34P648-01 | 34P649-01
Compressor Sound Jacket 92P504A05
Power Harness 11P853-01
Coax 621628-01 | 621555-01
Refrigeration EEV - /SSEVA
Components Reversing Valve 33P526-05
Qil Separator 36P517-01
Filter Dryer 36P500BO1 | 36P500B02
Hot Water Gen- | Hot Water Generator 62P516-03
erator Hot Water Generator Pump 24P501A01
Contactor 13PO04A03
2 Pole Screw Term. Block 12P500A01
EEV Solenoid Coil 33P617-04
EEV/VS Drive Communication Cable 11P965-01
ABC/AXB/VS Drive Communication Cable 11P836-01
Keystone Category 5 Coupler (AID Port) 12P553-01
Category 5 cable (AID Port to ABC) 11P846-01
Electrical Current Transformer 12P557-01
Rocker Switch - HWG ON/OFF 13P607A01
Pump Circuit Breaker - 5 amp, 250v 19P583-01
VS Drive Control 17P560-04 17P560-05 | 17P560-06
Drive Circuit Breaker 19P595-01 19P595-02 | 19P595-03
EEV Board EEVIBRK
ABC Board 17X553-25
AXB Board 17X557-24
Freeze Detection Thermistor-FP1-Yellow 12P505-09
HWL Thermistor-Pink (AXB P17) 12P555-04
Thermistor - /EWT/Suct Line/Comp Ambient (VS Drive) 12P556-12
Thermistor - Compressor Discharge Line 12P556-02
Thermistor - Heating Liquid Line 12P555-03
Sensors & Safe- | Thermistor - Leaving Water Temperature (AXB) 12P560-02
ties Thermistor - Entering Water Temperature (AXB) 12P560-01
Transmitter, Flow Meter (sensor, clip, harness) 29P535-01
Pressure Transmitter Replacement, High Pressure SK7SHPT
Pressure Transmitter Replacement, Low Pressure SK7SLPT
Switch, High Pressure SKHPEG6OO
Switch, Low Pressure SKLPE40
Miscellaneous | VS Drive Fan Filter 59P512-01
Part numbers subject to change 5/06/2020
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Air Handler Service Parts

Part Description 033 | 042 | 020
Refrigeration Air Coil 61P769-41
9 EEV 33P617-01

Blower Assembly

545568-01N |545568-02N| 54S568-02N
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ECM Blower Housing 53P526-01

ECM Motor & Blower ECM Motor 208-230/60/1 145567-01 | 14S567-02 | 145567-02
ECM Power Harness 11P922-01
ECM Control Harness 11P940-01
AHB Board 17X558-02
EEV Board 17P561-01
EEV Stepper Motor 33P617-04
Transformer 100VAC 15P519-01
Power Block 70 Amp 2 Pole 12P501A02
Electrical Ground Lug 12P004A
Condensate Sensor 12P504A01
FP2 Sensor 12P550-01
Leaving Air Thermistor 12P556-12
Suction Line Thermistor 12P556-12
Current Transducer(s) 12P557-01
4 Pole Low Voltage Block 12P570-01
- Limit 13P725-05
10 kW Auxiliary Heat  Ir ° 7 Back Up 13P735-01
Limit 13P725-05
15 kW Auxiliary Heat Limit DPST 13P734-01
Fused Back Up 13P735-02
Limit DPST 13P734-01
20kW Auxiliary Heat Fused Back Up 13P735-02
Breaker 60 Amp 19P593-02

4/01/2020
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Revision Guide
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