Installation Instructions and
Use & Care Guide

CO2
Heat Pump Unit

HE-AUMA45BSU
HE-AUMG60BSU

DO NOT RETURN THIS UNIT TO THE STORE

Read this manual and the labels on the heat pump unit before you
install, operate, or service it. If you have difficulty following the
directions, or aren’t sure you can safely and properly do any of this
work yourself:

e Call your plumber or licensed installer to have this heat pump unit installed.
Professional Installation is available for this product and the work is guaranteed.

e Schedule an appointment with a qualified licensed installer to install your heat
pump unit

e Call our Technical Assistance Hotline at 1-800-527-1953. We can help you with
installation, operations, troubleshooting, or maintenance. Before you call, write
down the model and serial number from the heat pump unit data plate.

Incorrect installation, operation, or service can damage the heat pump unit, your
house and other property, and present risks including fire, scalding, electric shock,
and explosion, causing serious injury or death.

This CO2 heat pump unit is designed to be installed with a water storage tank.
Please see the Installation Instructions and Use & Care Guide of the water storage
tank for system installation.

AHRI Certification® applies to residential electric water heaters with rated
capacities of 20 to 120 gallon and input ratings of 12 kw or less.
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IMPORTANT SAFETY INFORMATION

Read and follow all safety messages and instructions in this

manual. Important information to keep

Fill out this section and keep this
manual in the pocket of the indoor hot
water storage tank for reference.

This is the safety alert symbol. It is used to alert you to
potential physical injury hazards. Obey all safety messages
that follow this symbol to avoid possible property damage,
serious injury or death. Do not remove any permanent
instructions, labels, or the data plate from either the outside
of the water heater or on the inside of the access panels. Keep this manual
near the water heater.

Date Purchased:

Model number:

DANGER indicates hazardous

A DA N G E R situation that, if not avoided, will Serial number:

result in death or serious injury.

WARNING indicates a hazardous

Maintenance performed:* Date:
A WA R N I N G situation that, if not avoided, could P

result in death or serious injury.

CAUTION indicates a hazardous

A C AU TI O N situation that, if not avoided, could

result in minor or moderate injury.

NOTICE indicates practices not

N OTI C E related to physical injury.

*If the local or national electrical codes require such devices as earth leakage circuit breakers, or ground fault circuit interrupter
devices, periodically check to ensure the devices are operating correctly (Use approved 20A for HE-AUM45BSU / 30A for
HE-AUMG60BSU circuit breaker). For details, carefully read and check the instruction manual of the earth leakage circuit breaker.
This important protection prevents electric shock in case of an electricity leakage. Periodically perform draining work to remove
water stains or air accumulated in the heat pump unit. For details, carefully read and check the instruction manual of this
system. Failure to do so may cause damage or unit malfunction. Inspect the condensate drain hole, or the drain tube if installed,
and clear any obstructions. Inspect and clean any debris on the evaporator coil with a garden hose and ensure the fan blade
turns without hindrance. If the supply cable is damaged, it must be replaced by the manufacturer, service agent or similarly
qualified persons to avoid a hazard.

Sharp Edge Cut Risk
4 CAUTION! Contact with sharp edges can result in severe injury. Safety and precautions to reduce the risk of a
cut or serious injury should be followed.

See Installation Instructions and Use & Care Guide of the water storage tank for information about maintaining the indoor hot
water storage tank.

A CAUTION! This heat pump water heater is designed to be installed in combination with a hot water storage tank. Do not
plumb the heat pump unit water supply and return directly to points of use.

This product is certified to comply with a maximum weighted average of
0.25% lead content as required in some areas.
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IMPORTANT SAFETY INFORMATION

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

a person responsible for their safety.
Children should be supervised to
ensure that they do not play with the
appliance.

To reduce the risk of property damage,
serious injury or death, read and
follow the precautions below, all labels
on the unit, and the safety messages
and instructions throughout this
manual.

The system contains refrigerant under
very high pressure. The system must
be serviced by qualified persons only.
Otherwise, accident or malfunction
may result.

RISKS DURING
INSTALLATION AND
MAINTENANCE

Electric Shock Risk
}llm A WARNING! Contact with

the electrical parts in the

junction box, behind the
access can result in severe injury or
death from the electrical shock. Safety
and precautions to reduce the risk of
fire, electric shock or injury to persons
should be followed, including:

e READ ALL INSTRUCTIONS BEFORE
USING THE WATER HEATER.

e This unit must be grounded. See
the “Electrical Connections” section
found in the “Installation” chapter of
this manual.

e Install or locate this heat pump unit
system only in accordance with the
provided manual.

e Use this heat pump unit only for its
intended use as described in this
manual.

e As with any appliance, close super-
vision is necessary when used by
children.

e This heat pump system should be
serviced only by qualified personnel.
Contact a service person for exam-
ination, repair or adjustment.

e Disconnect power by opening the
circuit breaker or removing the fuses
before installing or servicing.

e Use a non-contact circuit tester to
confirm that power is OFF before
working on or near any electrical
parts.

* Replace all parts and panels before
operating.

[ X ) Lifting Risk

A WARNING! The

heat pump unit is

mildly heavy. Follow
these precautions to reduce the risk
of damage, injuries from lifting or
impact injuries from dropping the
unit.

e Use at least two people to lift the
heat pump unit.

® Be sure you both have a good grip
before lifting.

RISKS DURING
OPERATION

Scalding Risk

A WARNING!

This water heater
can make water
hot enough to cause severe burns
instantly, resulting in severe injury or
death.

* Feel water before bathing or show-
ering. The hot water storage tank
designed to be used with this heat
pump unit comes with an ASSE-1017
certified mechanical mixing valve
that must be installed on the hot
water outlet from the storage tank.
The factory default setting of the
mixing valve is 125F. See Installation
instructions and Use & Care Guide
provided with the hot water storage
tank for temperature adjustment.

e This heat pump water heater is de-
signed to be installed with an indoor
water storage tank. Do not plumb
piping directly from the heat pump
unit to points of use in the dwelling.

See the Installation Instructions and
Use & Care Guide provided with the
indoor water storage tank for full
details for integrated system installa-
tion and safety instructions.

To reduce the risk of scalding, install
Thermostatic Mixing Valves (tem-
perature limiting valves) at each
point-of-use. These valves automati-
cally mix hot and cold water to limit
the temperature at the tap. Mixing
valves are available from your local
plumbing supplier. Follow manufac-
turer’s instructions for installation
and adjustment of the valves. See In-
stallation Instructions for full details.

Temperature | Time to Produce a
Serious Burn

120°F (49°C) | More than 5 minutes
125°F (52°C) | 1% to 2 minutes
130°F (54°C) | About 30 seconds
135°F (57°C) | About 10 seconds
140°F (60°C) | Less than 5 seconds
145°F (63°C) | Less than 3 seconds
150°F (66°C) | About 1% seconds
155°F (68°C) | About 1 second

e If the heat pump unitis in a hot
environment, the water in the tank
can become as hot as the surround-
ing air, regardless of the thermostat
setting.

o |f the water supplied to the water
heater is pre-heated (for example,
by a solar water heating system) the
heat pump unit may fail to operate.

To reduce the risk of unusually hot
water reaching the fixtures in the
house, install Thermostatic Mixing
Valves at each point-of-use.

CO2 Heat Pump Unit Use and Care Guide ¢ 3




SAFETY

IMPORTANT SAFETY INFORMATION

If anyone in your home is at particular
risk of scalding (for example, the
elderly, children, or people with
disabilities) or if there is a local

code or state law requiring a certain
water temperature at the hot water
tap, then these precautions are
particularly important.

According to the national standard
American Society of Sanitary
Engineering (ASSE 1070) and most
local plumbing codes, the water
heater’s thermostat should not be
used as the sole means to regulate
water temperature to avoid scalds.

Properly adjusted Thermostatic
Mixing Valves installed at each
point-of-use allow you to set the
tank temperature to a higher setting
without increasing risk of scalds. A
higher temperature setting allows
the tank to provide much more hot
water and can help provide proper
water temperatures for appliances
such as dishwashers and washing
machines. Higher tank temperatures
(140°F/60°C) also kill bacteria that
cause a condition known as “smelly
water” and can reduce the levels

of bacteria that cause water-borne
diseases.

NOTICE: The default temperature

for the storage tank that this heat
pump water heater is designed to be
installed with is 140°F and the default
temperature for the mixing valve is
125°F.

Water Contamination Risk

Do not use chemicals that could
contaminate the potable water
supply. Do not use piping that has
been treated with chromate, boiler
seal, or other chemicals.

4 ¢ CO2 Heat Pump Unit Use and Care Guide

Fire Risk

4 To reduce the risk of a
fire that could destroy
your home and
seriously injure or kill people:

@l

¢ Do not store things that can burn
easily such as paper or clothes next
to the heat pump unit.

Be sure the junction box cover and
heat pump unit access door covers
are in place. These covers keep
debris from entering and potentially
being ignited, and help keep any
internal fires from spreading.

Ensure the inside of the heat pump
unit does not get wet during instal-
lation. Immediately shut the water
heater off and have it inspected by a
qualified person if you find that the
wiring, thermostat(s) or surround-
ings of the heat pump unit insula-
tion have been exposed to water in
any way (e.g., leaks from plumbing
or leaks from the water heater itself
can damage property and could
cause a fire risk). If the heat pump
unit is subjected to flood conditions,
the entire heat pump unit must be
replaced.

Make electrical connections to the
outdoor heat pump unit properly,
according to the instructions. See
the Installation Section on power
supply wiring specifications. Use

a UL listed or CSA approved water
tight strain relief. Connect the
ground wire to the ground terminal
of the terminal block.




GENERAL INFORMATION

Typical Accessories

For a full list of accessories
available for the heat pump water
heater system refer to the system
Installation Instructions and Use &
Care Guide provided with the hot
water storage tank.

Figure 1 - Mounting Stand.

G% — ﬁ@

Figure 2 - Use a non-contact circuit tester to
ensure that the power is off before you work on
a circuit.

Figure 3 - Use an HVAC torque wrench to ensure
proper line nut connection torque.

Figure 4 - Condensate drain connection (usage
optional).

Review all of the instructions
1 before you begin work. If you

aren’t sure that you can safely
and properly do this work yourself, call
a qualified person of your choice, such
as a licensed plumber or electrician, to
have the work done. Improper
installation can damage the water
heater, your home and other property,
and can present risks of serious injury
or death.

Check with your local and
2 state authorities for any local

or state codes that apply to
your area. In the absence of local and
state codes, follow National Fire
Protection Association (NFPA-70) and
the current editions of the National
Electric Code (NEC) and the
International Plumbing Code (IPC). The
instructions in this manual comply
with national codes, but the installer is
responsible for complying with local
codes.

Massachusetts code requires this
water heater to be installed in
accordance with Massachusetts
248-CMR 2.00 and 248-CMR 5.00:
State Plumbing Code. Other local
and state authorities may have
similar requirements or other codes
applicable to the installation of this
water heater.

Before you start, be sure you
3 have, and know how to use,
the following tools and
supplies:

¢ Plumbing/HVAC tools and supplies
appropriate for the type of water
pipes in your home

e For homes plumbed with plastic
pipe, use threaded connectors suit-
able for the specific type of plastic
pipe used: CPVC and PEX (cross-
linked polyethylene). Do not use PVC

pipe

¢ For homes with copper pipes, you
may purchase connector kits with
compression fittings that don’t re-
quire soldering. Compression fittings
are easier to install than soldering
copper pipes.

¢ 1/2” diameter copper, PEX, or CPVC
pipe for supplying water from the
indoor storage tank to the outdoor
heat pump unit, and from the out-
door heat pump unit back in to the
indoor storage tank with all fittings

¢ Thread sealant tape or pipe joint
compound approved for potable
water

e At least 1/2” pipe insulation for all
heat pump circulation loop pipe
insulating.

¢ Tools to make electrical connections
(for example, screwdrivers and wire
strippers)

¢ HVAC torque wrench to tighten line
fastener nuts to spec.

e Non-Contact circuit tester to check
for power (Figure 2)

o Safety Gloves.

CO2 Heat Pump Unit Use and Care Guide ¢ 5
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GETTING STARTED

GETTING STARTED

e Product number: HE-AUMA45BSU/HE-AUM60BSU
e External form: The dimensions are as the following. Exterior color : Warm Silver
® Included items: Drain elbow
e Water port connection: (Inlet pipe, Outlet pipe) 1/2” MNPT
® Mounting part: 20.51 in(13 mm) hole (2 places), U-groove 0.51in(13 mm) width (2 places)
e Destination: America, Canada
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e Standard Operating pressure 50-60 psi

® Maximum water pressure 150 psi (1034 kPa)

® Minimum water pressure 29 psi (200 kPa)

e Applicable Voltage: AC 240 V (1Ph AC 208/240 V (~ 60 Hz)

e Maximum Overcurrent Protection (MOP): 20A for HE-AUM45BSU / 30A for HE-AUM60BSU

e Power Supply Terminal Block: L1, L2, @

e Use solid conductor power supply wire rated for 90 degrees C and sized in accordance with
the NEC and local codes for the voltage and maximum current draw specified above.
NOTICE: If not using rigid or semi-rigid electrical conduit, ensure the power cable is rated for
outdoor use with UV and weather resistance. Follow all local or national codes that may
specify that an outdoor electrical disconnect be located near the outdoor heat pump unit.
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INSTALLATION

IMPORTANT: Follow these steps for
proper installation.

Verify that Your

Home is Equipped

and Up-To-Date
for Proper Operation

Installing a new water heater is the
perfect time to examine your home’s
plumbing system and make sure the
system is up to current code standards.
There have likely been plumbing
code changes since the old water
heater was installed. We recommend
installing the following accessories
and make any other changes to bring
your home up to the latest code
requirements.

Use this checklist and inspect your
home. Install any devices you need

to comply with codes and assure that
your new water heater performs at its
best. Check with your local plumbing
official for more information.

0 Water Pressure

We recommend checking your
home’s water pressure with a pressure
gauge (Figure 5). Most codes allow a
maximum incoming water pressure
of 80 psi/551 kPa. We recommend a
working pressure no higher than
50-60 psi/345-414 kPa.

HOW: Purchase an inexpensive water
pressure gauge available at your local
plumbing supplier. Connect the Water
Pressure Gauge to an outside faucet
and measure the maximum water
pressure experienced throughout the
day (highest water pressures often
occur at night).

AVOID FREEZING

Figure 5 - Use a Water Pressure Gauge to make
sure your home’s water pressure is not too high.

To limit your home’s water pressure:
Locate your home’s Pressure Reducing
Valve (PRV) on the main incoming
(cold) water supply line and adjust the
water pressure control between 50
and 60 psi. If your home does not have
a Pressure Reducing Valve, install a
PRV on the home’s main water supply
line and set it to between 50 and

60 psi. Pressure Reducing Valves

are available at your local plumbing
supplier.

BACKGROUND: Over the years,
many utilities have increased water
supply pressures so they can serve
more homes. In some homes today,
pressures exceed 100 psi/689 kPa.
High water pressures can damage
water heaters, causing premature
leaks. If you have replaced toilet
valves, had a water heater leak, or
had to repair appliances connected to
the plumbing system, pay particular
attention to your home’s water
pressure. When purchasing a PRV,
make sure the PRV has a built-in
bypass.

Water Pressure

Increase Caused

by Thermal
Expansion

Verify that you have a properly sized
Thermal Expansion Tank (Figure 6). We
recommend installing an expansion
tank if your home does not have one.
Codes require a properly pressurized,
properly sized Thermal Expansion
Tank in all homes that have backflow,
check or pressure reducing valves (see
illustration on inside front cover).

Figure 6 - A Thermal Expansion Tank helps pro-
tect the home’s plumbing system from pressure
spikes.

HOW: See the Installation Instructions
and Use & Care Guide supplied with
the water storage tank for expansion
tank installation instructions.

BACKGROUND: Water expands when
heated, and the increased volume

of water must have a place to go, or
thermal expansion will cause large
increases in water pressure (despite
the use of a Pressure Reducing Valve
on the home’s main water supply line).
The Safe Drinking Act of 1974 requires
the use of backflow preventers and
check valves to restrict water from
your home reentering the public water
system. Backflow preventers are often
installed in water meters and may not
be readily visible. As a result, most

all plumbing systems today are now
“closed,” and almost all homes now
need a Thermal Expansion Tank.

CO2 Heat Pump Unit Use and Care Guide ® 7
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INSTALLATION

INSTALLATION

A Thermal Expansion Tank is a
practical and inexpensive way to help
avoid damage to the water heater,
washing machine, dishwasher, ice
maker and even toilet valves. If

your toilet occasionally runs for no
apparent reason (usually briefly at
night), that may be due to thermal
expansion increasing the water
pressure temporarily.

0 Proper Drainage

When the heat pump
unit is operating, a maximum of
approximately 10 ounces of drain
water is generated per minute.
To ensure drainage, make sure
to observe the following points.
Otherwise, the inside of the unit may
corrode and be damaged.

e When installing the optional drain
elbow, make sure the gap between
it and the bottom board remains.

If the drain tube becomes clogged,
or drainage is otherwise obstructed
and insufficient, condensate will
drain from the gap between the
elbow and the drain pan of the heat
pump unit.

\Emmm Board

> Drain Elbow

‘\ Flexible Tubing

o If utilizing a drain hose it must be
constantly sloped downward. DO
NOT let the drain hose pass over the
stand or remain wavy or coiled. DO
NOT allow the drain hose tip to be
submerged in the drain water. The
hose and/or hose tip must never
be placed directly on the ground or
buried.

If horizontal piping cannot be avoid-
ed, use a high stand and make the
downward slope 1/50. Take mea-
sures so the inside of the pipe does
not get clogged with foreign matter
or frozen drain water.

NOTICE: If installing the drain

elbow and a drain pipe or hose in
environments that will see freezing
ambient temperatures you must take
measures to ensure the condensate
in the drain pipe or hose does not
freeze.

¢ In installations that will experience
freezing ambient temperatures we
do not recommend the installation
of the drain elbow and a drain pipe
or hose. Ensure to follow local
laws and regulations for conden-
sate drainage management so that
water does not accumulate during
draining.

¢ Do not joint the drain hose with
other drain pipes and install it on
its own. Otherwise, it may cause
back-flow.

Figure 7 - Ensure proper drainage configuration.

e Perform drainage construction in
accordance with the local laws and
regulations so that water does not
accumulate during draining.

8 ¢ CO2 Heat Pump Unit Use and Care Guide

Provide a gap

for the spout to
indirectly drain
(DO NOT let the

. . |k hosetipbe
— = submerged in
{3.625” (92.1mm) water.
L1 *

Install the unit on a stand with a height of 6
3.625 inch(92.1 mm) or more and ensure the
drain hose slopes downward.

Figure 8 - Ensure proper drainage configuration.

Water
Temperature
Regulation

This heat pump unit is designed to be
installed with a water storage tank.
Do not connect the outlet water of
the heat pump unit directly to points
of use.

Figure 9 - Thermostatic Mixing Valves installed
at each point-of-use can help avoid scalding.

Although the water storage tank
designed to be installed with this

heat pump unit is provided with a
thermostatic mixing valve at the
outlet of the hot water storage tank,
install Thermostatic Mixing Valves
(Figure 9) to regulate the temperature
of the water supplied to each point-
of-use (for example, the kitchen sink,
bathroom sink, bath and shower).
Consult the valve manufacturer’s
instructions or a qualified person.

A WARNING! Even if the water
heater thermostat is set to a
relatively low temperature, hot water
can scald. Install Thermostatic Mixing

Valves at each point-of-use to reduce
the risk of scalding (see page 4 and

Figure 9).

BACKGROUND: A Thermostatic Mixing
Valve, installed at each point-of-use,
mixes hot water from the water
heater with cold water to more
precisely regulate the temperature of
hot water supplied to fixtures. If you
are not sure if your plumbing system
is equipped with properly installed
and adjusted Thermostatic Mixing
Valves, at each point of use where
hot water is used, contact a qualified
person for more information.



INSTALLATION

Verify that the Location
is Appropriate

Before installing your heat pump
unit follow these instructions when
determining the proper location for
installing the heat pump unit.

A WARNING! Failure to follow these
instruction may cause a malfunction
of the heat pump unit that could lead
to serious property damage, injury, or
death.

1 Ensure the heat pump unit
will NOT be installed:

¢ In a location where flammable items
are kept.

e In an area prone to high winds
such as hurricanes, tornadoes, etc.
If installing in an area known to
experience high winds such as from
tornadoes or hurricanes, use appro-
priate mounting or straps as required
by local building codes.

¢ Where a typical home appliance
sound would cause a disturbance.

e In areas with high levels of sulphide
gas components and/or locations
that have a lot of oil such as machine
oil etc.

e Near any supply/exhaust pipes of a
combustion device that could lead to
frost formation.

¢ In locations with hard water miner-
als or contaminates above 200 ppm
without the usage of a scale control
media filter. Scale control media
filters are available for purchase as
an accessory for such locations.

2

Ensure the unit is installed:

¢ In a location with adequate space
(clearances) for periodic servicing.
See Figure 10. Away from windows
of neighboring homes.

e Away from neighboring vents or
equivalent location where noise can
enter the home.

e Away from areas where the cold air
produced by the unit could cause
issues or damage.

¢ In a well ventilated area.

e The indoor hot water storage tank
location.

¢ At least 10ft (3m) from antennas,
wireless devices, and main body
cables. As close to the indoor hot
water storage tank location as
possible to reduce the length of
piping required for connection. The
heat pump unit must be installed
within a maximum of 66 feet away
from the indoor hot water storage
tank, and a maximum vertical
separation of 23 feet.

NOTICE: This heat pump unit may be
located within a required minimum
of 12in (305 mm) clearance from
the front side and 12in (305 mm)
clearance from the top of the water
heater. However, for future service
considerations, a minimum of
8”/205mm from any obstruction on
the front side is recommended.

When there is no obstacle on When there are obstacle on
the air outlet side. the air outlet side.
4” or more 4" ”
(100 + mm) (10%r+mn2{§)\ ?1o%r+mnc1):§)
14000242722722Z7 W PPPPPPPPPPP PP PP ,
Ly 8” or more
7 _f (200 + mm)
) Z ) )
v é 4” or more O &' or more
(Top View) ’| (100 +mm) (200+mm)
(Top View) (Top View)
4” or more ;
(100 + mm) 12” or more
AN (300 + mm)
S (Inspection
) S space)
N
12" or more S
(300 + mm) N
(Inspection space)
(Side View)
(Top View)

Figure 10 - Clearance specifications
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INSTALLATION

INSTALLATION

3 The base that the heat pump
unit is installed on must be
level and set up for proper

and adequate draining.

Ensure that the location is
4 not prone to physical damage
by vehicles, flooding, or other

Vehicle
Stop

Drainage | "¥—__

Drainline/hose

Figure 11 - If located near a driveway, install a
vehicle stop to avoid damage to the heat pump.

To ensure optimal
5 performance and
serviceability, a minimum
clearance of 12in (305 mm) must be
maintained from the front side and
12in (305 mm) from the top for access
and serviceability.

Heat pump units located in
6 unconditioned spaces (i.e.,
garages, basements, etc.)
may require the water piping, and
drain piping to be insulated to guard
from freezing.

7 The site location must be free
from any corrosive elements
in the atmosphere such as

sulfur, fluorine, sodium and chlorine.
These elements are found in aerosol
sprays, detergents, bleaches, air
fresheners, paint and varnish
removers, refrigerants and many
other household products.

8 If installing the unitin a
coastal region, install the unit
in the following locations:

e In an area where sea water or air
from the direction of the sea will
NOT directly meet the unit. If un-
avoidable, place in a location where
the salt adhered to the main body of
the unit can be thoroughly washed
away by rain water.

¢ In an area with good drainage.

NOTICE: Failure to follow these
instructions may result in damage or
malfunction to the unit.

9 Heat pump units installed in
locations that experience
freezing ambient

temperatures require that proper pipe
insulation and/or pipe heat tracing be
installed on all exterior exposed
piping, fixtures, condensate drain
lines, etc. To guard from freezing
install a drain or hopper at the bottom
of the unit and DO NOT use the drain
elbow. NOTICE: The usage of the drain
elbow and condensate drain pipe or
tubing is not recommended in
installations that experience freezing
ambient conditions. AO Smith is not
responsible for any property damage
associated with freezing water within
the heat pump unit or water pipes.

The placement of the heat
10 .

pump unit must be located

where the height difference
in conjunction with the indoor hot
water storage tank is no higher than
23ft (7 m) and no lower than 23ft (7
m) and that a maximum length of 66ft
of piping in one direction (132ft total).
to ensure proper water flow to and
from the storage tank. Failure to
follow these instructions could result
in poor performance from the heat
pump unit.

10 ¢ CO2 Heat Pump Unit Use and Care Guide




INSTALLATION

DO NOT CONNECT ELECTRICAL
WIRING UNTIL YOU ARE
INSTRUCTED TO DO SO

Installing the New Heat
Pump Unit

NOTICE: It is recommend that the
indoor hot water storage tank be
installed prior to the heat pump
unit. Refer to the system Installation
Instructions and Use & Care Guide
provided with the indoor hot water
storage tank for proper installation.

Completely read all

instructions before beginning

the installation of the heat
pump unit. If you are not sure you can
complete the installation, seek
assistance from any of the following
sources:

e Schedule an appointment with a
qualified person to install your heat
pump unit.

e Call our Technical Assistance Hotline
which is listed on the water heater’s
warranty sheet.

Prepare the area for adequate
z drainage for the condensate
line.

Ensure the location is level
3 and place the mounting
stands in place. Insert the
mounting bolts into the mounting
stands. See Figure 12.

Mounting Stand

@ Heat Pump Leg

W

Figure 12 - Insert mounting bolts into mounting
legs.

Set the heat pump unit in

place on the legs making sure

not to damage the bottom of
the unit and secure the unit to the
stands. See Figure 13.

Heat Pb

(U Bracket Shown)

Figure 13 - Secure the unit on the mounting
stands.

Verify that the heat pump is
set in place properly. Check
that:

e If installing the optional drain elbow
and a condensate drain or tube
ensure there is adequate space to in-
stall the condensate drain line tube.

¢ There is adequate access and space
around the water heater for future
maintenance. A minimum clearance
of 12in (305mm) must be maintained
from the front side of the water
heater.

e Unit is level to allow proper conden-
sate drainage. An unlevel unit may
lead to condensate draining improp-
erly, resulting in property damage.

NOTICE: Connecting electrical power
to the unit before the water lines have
been connected can damage the heat
pump unit. All air must be purged
from the system and the water must
run FULL STREAM from a hot water tap
for a full three [3] minutes to ensure
no leaks are present in the water
connections. See system Installation
Instructions and Use & Care Guide
provided with the indoor storage

tank assembly for air purge operation
instructions.

Install Condensate
Drain Line

NOTICE: If the heat pump unit is being
installed in a region that experiences
freezing ambient temperatures install
a drain or hopper at the bottom of the
unit to prevent freezing. DO NOT use
the drain elbow.

When the heat pump unit is operating,
a maximum of approximately 300 ml
of drain water is generated per minute.
To avoid damage to the unit and/

or property damage, ensure proper
drainage by observing the following
points.

e When installing the drain elbow,
make sure the gap between it and
the bottom board remains. If drain-
age is insufficient, water will leak
from this gap. See Figure 7.

Waterproof the installation location.
Perform drainage construction in
accordance with the local laws and
regulations so that water does not
accumulate during draining.

The drain hose must be constantly
sloped downward. DO NOT let the
drain hose pass over the stand or
remain wavy or coiled. DO NOT allow
the drain hose tip to be submerged
in the drain water. The hose and/or
hose tip must never be placed direct-
ly on the ground or buried.

If horizontal piping cannot be avoid-
ed, use a high stand and make the
downward slope 1/50 or more with
a PVC pipe that has an inner diame-
ter of 0.50in (15 mm) or more. Take
measures so the inside of the pipe
does not get clogged with foreign
matter or frozen drain water.

Do not joint the drain hose with
other drain pipes and install it on its
own. Otherwise, it may cause back-
flow.
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INSTALLATION

INSTALLATION

Install the drain elbow into

the bottom board of the unit

and connect the drain hose
(1/2in (15 mm) ID). Make sure the
drain hose fits snuggly onto the drain
elbow. See Figure 14.

¥ otom Board

N Drain Elbow

N Fiexible Tubing

Figure 14 - Properly connecting the drain elbow
and flex hose.

NOTICE: Barbed drain and flexible
tubing for condensate drain line do
NOT come pre-installed from the
factory.

¢ Flexible tubing must be used to
allow proper draining from the heat
pump unit.

¢ Condensate drain line should be
installed in conditioned areas only.
Install approved insulation on the
condensate drain line to prevent
condensation from forming on the
outside of the drain line. Conden-
sation drain lines installed in areas
that are subject to freezing tem-
peratures must be wrapped with
a nationally recognized heat tape.
Install per manufacturer’s instruc-
tions. AO Smith is not responsible
for any property damage associated
with freezing water within the heat
pump unit or water pipes.

¢ The condensate drain line and
connections to the drain piping must
comply with all local codes.

e Allow enough length on the 1/2”
(15 mm) ID flexible plastic tubing to
access an adequate drain.

Ensure the area is setup to

allow for adequate drainage

for the condensate line by
way of a drain or drainage ditch. See
Figure 15.

Provide a gap
D for the spout to
indirectly drain
(DO NOT let the
h  hose tip be
submerged in

==
{3.625” (92.1mm) water.
L1

Install the unit on a stand with a height of 6 ——
3.625 inch(92.1 mm) or more and ensure the
drain hose slopes downward.

]

Figure 15 - Ensure proper drainage configura-
tion.

Make sure the condensate
3 line is working correctly by
pouring 1-2 cups (300 ml) of
water from the back surface to the
inside of the unit. The water should
travel to the bottom board of the unit
and out the of the condensate line.
See Figure 16

Aluminium fin

Check flow by
pouring water here

e
! 55X, Drain Elbow

Drainage
Ditch or drain

NOTICE: DO NOT use drain elbow and
drain hose in cold regions.

Figure 16 - Check condensate flow.

12 ¢ CO2 Heat Pump Unit Use and Care Guide

Connect the Water
Supply

Determine the type of water
1 pipes in your home. Most

homes use CPVC or cross-
linked polyethylene (PEX). Some
homes may use copper or a copper
alloy material. Use fittings appropriate
for the type of pipe in your home. Do
not use iron or PVC pipe — they are
not suitable for potable water.

The water inlet and outlet threaded
connections are brass. When
connecting the unit to piping made of
a different material, use of a dielectric
fitting or a dielectric union conforming
to ASSE 1079 is recommended to
prevent corrosion and potential
subsequent water leaks at or near the
connection. Dielectric fittings may be
required by local plumbing codes.

Using a Phillips screw driver,
2 remove the screw securing
the side cover onto the unit

and gently remove it to gain access to
the inlet and outlet water ports. See
Figure 17.

Figure 17 - Remove the primary cover to gain
access to the second cover.



INSTALLATION

Before connecting the cold

water supply line, set the

gaskets into the cold water
line connection. See Figure 18.

Gaskets

J

Figure 18 - Water line connections.

Connect and hand tighten the
4 cold water supply line to the
cold water inlet port.

Complete the connection
5 using a torque wrench to
tighten the connection to
14.75 lb-ft (11.06 to 18.44 |b-ft) onto
the inlet port. See Figure 19.
NOTICE: To avoid damaging gaskets in
the flex lines, use a pipe wrench at the
hot and cold nipples to counter torque
when installing or removing water
connections. DO NOT over tighten.

Figure 19 - Use an HVAC torque wrench to en-
sure proper line nut connection torque.

Before connecting the hot

water supply line, set the

gaskets into the hot water line
connection.

Connect and hand tighten the
hot water supply line to the
hot water outlet port.

Complete the connection

using a torque wrench to

tighten the connection to
14.75 lb-ft (11.06 to 18.44 Ib-ft) onto
the outlet port. See Figure 19.
NOTICE: To avoid damaging gaskets in
the flex lines, use a pipe wrench at the
hot and cold nipples to counter torque
when installing or removing water
connections. DO NOT over tighten.

Gently tug on both the inlet
9 and outlet water lines to
check for any wobbling or
play. If wobbling or play is present,
repeat the previous steps to ensure
the lines are properly installed. Failure
to correct could result in a water leak.

After completing the air purge
10 operation for the heat pump

unit outlined in Step: 6
“Purging Air From the Unit” follow the
additional system air purge operation
instructions specified in the Installation
Instructions and Use & Care Guide
provided with the indoor hot water
storage tank.

After confirming there are no
11 leaks and the lines are
properly connected, install
weather resistant pipe insulation to
prevent heat loss and freezing.

Purging Air From the
Unit

NOTICE: The air must be completely
purged from the heat pump unit in
order for the unit to function properly.

To purge the air from the unit
1 locate and loosen, but do not

remove the drain plugs with a
small pipe wrench or sufficient tool.
Once the water flows consistently,
allow the water to flow for at least 2
minutes. To avoid losing the drain
plugs, it is recommended to not
remove them. NOTICE: Amount of
time for the air to fully purge could
vary due to inlet line length and height
differences. See Figure 20.

Heat Pump Unit

v////

—

Figure 20 - Purge all air from the unit.
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INSTALLATION

INSTALLATION

Make Electrical
Connections

A WARNING! Working on an
energized circuit can result in severe
injury or death from electrical shock.

NOTICE: Do not supply electrical
power to heat pump unit unless

you are sure all of the air is out of
the system and the unit and storage
tank are completely full of water

by following all air purge operation
instructions located in this manual as
well as the Installation Instructions
and Use & Care Guide provided with
the indoor hot water storage tank.

If air has not been purged from the
heat pump unit, refer back to step 6,
“Purging Air From the System.”

Be sure the electrical power
1 to the water heater storage
tank and heat pump unit has
been turned OFF at the circuit breaker
panel (or remove the circuit’s fuses).

Using a non-contact circuit
2 tester, check the wiring to
make certain the power is

OFF and the circuit is not energized.

This heat pump unit requires
3 a 208/240 VAC single phase

power supply, at 50Hz or
60Hz. Check the unit’s data plate and
ensure the home’s voltage, wiring size
(ampacity) and circuit breaker rating
and type are correct for this unit.
Refer to the wiring diagram in the
system Installation Instructions and
Use & Care Guide provided with the
hot water storage tank for the correct
electrical connections.

Ensure that wire sizes, type,

and connections comply with all
applicable local codes and if the codes
require such devices as earth leakage
circuit breakers, or ground fault circuit
interrupter devices. In the absence of
local codes, follow NFPA-70 and the
current edition of the National Electric
Code (NEC).

Before connecting the wiring
4 to the unit, remove the

covers to gain access to the
wire connection points. Begin by using
a Phillips screwdriver to remove the
screw securing the primary cover to
the unit to gain access the secondary
control board cover. Gently push the
cover down and away from the unit to
remove. See Figure 21.

Figure 21 - Remove the primary cover to gain
access to the second cover.

With primary cover removed
5 and secondary cover
exposed, use a Phillips
screwdriver to remove the two screws
securing the secondary cover to the
unit and remove the cover. See Figure
22.

14  CO2 Heat Pump Unit Use and Care Guide

Figure 22 - Remove the second cover to gain
access to the electrical board.

Using a Phillips screwdriver,
6 remove the six screws
securing the third cover
(remote/IF board) to the unit and
remove the cover. See Figure 23.

Figure 23 - Remove the third cover to gain
access to the IF board.

On the back side of the unit,
7 locate the conduit plate.
Using a Phillips screwdriver,
remove the two screws securing the
conduit plate to the unit and remove
the plate. See Figure 24.
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Figure 24 - Remove the conduit plate from the
unit.

Install conduit connector
8 fittings into the conduit plate.

Insert the power cable
through the conduit connector fitting
of the top conduit plate opening. See
Figure 25. Use solid conductor power
supply wire rated for 90 degrees C and
sized in accordance with the NEC and
local codes for the voltage and
maximum current draw specified on
page 6. NOTICE: If not using rigid or
semi-rigid electrical conduit, ensure
the power cable is rated for outdoor
use with UV and weather resistance. If
the cable becomes damaged at
anytime, it must be replaced by the
manufacturer, service agent, or
qualified person in order to avoid a
hazard.

Insert the remote control line
9 through the conduit
connector fitting of the lower
conduit plate. Use water tight strain
reliefs. See Figure 25.

Conduit Connector Fitting

Certified Power Cable

Remote Control Cable

Figure 25 - Properly install the power and
remote cables through the conduit connector
fittings in the conduit plate.

After inserting the power and
10 remote cable through the

conduit opening. Connect the
storage tank control cable to the IF
board. See Figure 26. Run the power
cable through the power cable pass
though. Use a Phillips screwdriver to
remove the terminal mounting screws
(3). Properly install the wires to the
correct terminal and secure the wires
in place with the terminal screws,
using a Phillips screwdriver. Secure the
cable using a water tight strain relief
plate. See Figure 26. NOTICE: The
power cable wires should be properly
stripped and properly secure the wires
and ensure proper connectivity to the
unit.

0

u R 9

R [®

Strain
Relief Plate

[onfRuc)! L HDDH ]
[ L=
IF Board

Power Cable
gPassThrough ° 0
i la
S

1]
: 4
Remote Control Cable =
oo

Figure 26 - Connect the power cable and storage
tank control cable.

Remove any slack in the
11 cables, check that all
connections are secure to
their correct terminals, and tighten any
cables that are loose.

Reinstall the junction box
12 covers and secure with the
screws previously removed.

Reinstall the three covers
13 removed in steps 4-6, reusing
the screws previously
removed.

A WARNING! Be sure the covers to
junction box and control boards are
secured to reduce the risk of fire
and electric shock caused by water
exposure.

The unit is now ready for
14 normal operation.

Before turning power on to
15 the heat pump unit be sure to
follow all directions in the
system Installation Instructions and
Use & Care Guide provided with the
indoor hot water storage tank.

Turn the power to the unit
16 “On” at the circuit breaker.
Start the unit from the hot

water storage tank control.

Make sure there are no
1 abnormal sounds or vibrations
when the heat pump unit
operates.

Check that the condensation

water generated on the heat

exchanger (aluminum fin) of
the heat pump unit’s back surface is
properly draining.

CO2 Heat Pump Unit Use and Care Guide ¢ 15
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NORMAL OPERATION

NORMAL OPERATION

COMMON BEHAVIOR

REASON

Water and vapor comes out of the heat pump unit

1.

Water from condensation is generated during operation. Water and vapor is generated when removing
frost during winter. This is not a malfunction.

(Refer to pages 9 through 13)

Water is leaking from under the bottom surface of the
heat pump unit

1.

2.

When the drain hose is waving or if it slopes upwards, dust etc. blocks it and may cause a water leakage.
Consult with your dealer.
The bottom surface may condense depending on the outside temperature or humidity.

(Refer to pages 9 through 13)

The backside of the heat pump unit becomes white
from frost

1.

Frost may form during operation in winter.

(Refer to pages 9 through 13)

The sound from the heat pump unit is louder

1.
2.
3.

There is a sound during heating and anti-freezing operations.
The operation noise may be louder when the outside temperature is lower such as in winter.
There is operation sound for removing frost. Repeat the stop-start operation.

(Refer to pages 9 through 13)

There is a cracking sound from the heat pump unit
during winter etc.

1.

Immediately after starting heating operation, the temperature of the aluminum part of the back surface
suddenly lowers, generating a sound like ice is cracking, but this is not a malfunction.

(Refer to pages 9 through 13)

Water heating was started with the remote, but the
heat pump unit does not operate.

1.

In order to protect the heat pump unit’'s compressor, it may not operate for a certain period of time imme-
diately after an operation stop. Operation starts automatically after a certain period of time. If the problem
persists, refer to the Maintenance and Troubleshooting section of the system Installation Instructions and
Use & Care Guide provided with the hot water storage tank.

Water heating was stopped with the remote, but the
heat pump unit does not stop right away.

1.
Th

In order to protect the heat pump unit's compressor, it may not stop right away.
e heat pump unit will stop after a period of time passes.

NOTICE: Refer to the system Trouble Shooting section found in the Installation Instructions and Use & Care Guide provided
with the indoor hot water storage tank from both the heat pump unit and hot water storage tank.

16 ¢ CO2 Heat Pump Unit Use and Care Guide




MAINTENANCE

Routine Maintenance

NOTICE: It is necessary to follow
these instructions to ensure the
heat pump unit operates correctly
and safely. Refer to the system
Installation Instructions and Use &
Care Guide provided with the indoor
hot water storage tank for additional
maintenance requirements.

Periodically check the earth

leakage circuit breaker to

ensure it is operating
correctly. Refer to Step 7, Page 15.

A WARNING! Working on an
energized circuit can result in severe
injury or death from electrical shock.

Periodically check if the

pressure relief valve on the

hot water storage tank is
correctly operating. Refer to the
system Installation Instructions and
Use & Care Guide provided with the
indoor hot water storage tank.

A WARNING! Hot water will be
released. Before operating the T&P
Relief Valve manually, check that it
will discharge in a safe place. If water
does not flow freely from the end of
the discharge pipe, turn the power to
the water heater OFF. Call a qualified
person to determine the cause.

Periodically perform draining

work to remove water stains

or air accumulated in the
tank. Failure to do so may cause tank
damage or unit malfunction.

¢ To purge the air from the unit locate
and loosen, but do not remove the
drain plugs with a small pipe wrench
or sufficient tool. Once the water
flows consistently, allow the water
to flow for at least 2 minutes. To
avoid losing the drain plugs, it is
recommended to not remove them.

NOTICE: Amount of time for the air

to fully purge could vary due to inlet
line length and height differences. See
Figure 30.

Heat Pump Unit

o

////
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Figure 27 - Purge all air from the unit.

If Water Supply is
Stopped.

NOTICE: It is necessary to follow
these instructions to ensure the
heat pump unit operates correctly
and safely. Refer to the system
Installation Instructions and Use &
Care Guide provided with the indoor
hot water storage tank for additional
maintenance requirements.

When the water supply is
1 stopped, close the shut-off
valve.

When the water supply
2 resumes, open the faucet of
the water supply pipe that is
not connected to the tank, and let it
run until no dirt comes out.

Open the hot water valve
3 while keeping the tank’s
shut-off valve closed.

Prepare the unit for normal
4 operation by:

e Fully filling up the tank and checking
for water leakages.

e Remove the air of the heat pump
unit. See Step 6,Page 13.

e Checking the earth leakage circuit
breaker’s operation.

¢ Checking the operation sound and
condensation water.

NOTICE: It is necessary to follow
these instructions to ensure the unit
does not malfunction due to the dirt
generated in the water supply pipe
while the water supply has been
stopped.

When Unit is Not in Use
for an Extended Period
of Time.

A WARNING! Be sure the water
runs cool before draining the tank to
reduce the risk of scalding.

When not supplying hot water for
more than a month and turning off the
power for a period of time, drain all
the water in the whole water heater
system to prevent freeze damage

and water leakage of the heat pump
unit, tank, and pipes as well as keeps
the inside of the tank clean. For the
following procedure refer to the
system Installation Instructions and
Use & Care Guide provided with the
indoor hot water storage tank for
illustrations. NOTICE: If you leave the
hot water in the tank for a long period
of time with the power turned off,

it may cause a malfunction. Refer to
the system Installation Instructions
and Use & Care Guide provided with
the indoor hot water storage tank for
additional maintenance requirements.
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Make sure the power is

turned off to prevent scald

injury and damage to the
Heat Pump Unit.
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Figure 28 - Circuit Breaker.

Open a hot water faucet and
z let the hot water run until it

is cool. This prevents scald
injury and damage to the pipes.

Figure 29 - Water Faucet.

Close the shut-off valve that

supplies water to the indoor

hot water storage tank when
hot water stops coming out of the hot
water faucet. Leave the hot water
faucet open so that the system is
depressurized, and to also allow air to
enter the system while draining.

Open the tank’s drain valve
4 and drain all the water in the
tank.

Once all the water has
5 drained from the tank, open
the 3 drain taps on the heat
pump unit. See Figure 30.
NOTICE: Leave the drain valve open
on the hot water storage tank.

Figure 30 - Purge all air from the unit.

When all the water drained
from the heat pump unit:

* Close the hot water valve, the drain
valve on the hot water storage tank,
and the 3 drain taps on the heat
pump unit.

¢ Close the air intake valve for
draining.

When using the hot water

again, start operation by

following the Instructions and
Use & Care Guide provided with the
indoor hot water storage tank.
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