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Air �to �Water Heat Pump Installation Manual

Welcome to your definitive guide to installing an air �to �water heat pump. Whether you’re a seasoned contractor or a

DIY homeowner, this manual will walk you through every stage of the process—from choosing the right unit and

preparing the site, to mounting, wiring, and commissioning your system. By the end of this article you’ll have the

knowledge to install a reliable, energy �efficient heat pump that delivers comfortable heating, efficient hot water, and

lower utility bills.
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What is an Air �to �Water Heat Pump?

An air �to �water heat pump extracts thermal energy from outside air and transfers it to a water �based heating system.

Unlike conventional furnaces that burn fuel, a heat pump uses an electric compressor and refrigerant cycle to lift

heat from the ambient air and deliver it to a domestic hot water tank, under �floor heating, radiators, or fan �coils.

Key advantages include:

•  High Efficiency – COP (Coefficient of Performance) values often exceed 3, meaning you get three units of 

heat for every unit of electricity.

•  Reduced Carbon Footprint – No combustion, lower emissions.

•  Dual Functionality – Provides both space heating and domestic hot water.

•  Quiet Operation – Modern units operate at 50–60 dB, ideal for residential settings.

Planning and Preparation

Before you touch a screw, you need a solid plan. A well �structured approach saves time, avoids costly mistakes, and

ensures the system meets local codes and manufacturer specifications.

Assess Heating and Hot Water Loads

Calculate the heating load (BTU or kW) for the space you intend to heat. Use a Manual J or Manual D calculation,

or consult a professional if you’re unsure. For domestic hot water, estimate daily consumption in gallons or liters.

Choose the Right Unit Size



Oversizing leads to short cycling and reduced efficiency; undersizing results in insufficient heat. Match the unit’s

rated capacity to the load assessment. Pay attention to the manufacturer’s recommended range for the ambient

temperature where the unit will operate.

Check Local Codes and Permits

Most jurisdictions require permits for HVAC installations. Verify:

•  Building and electrical codes (e.g., NEC, local amendments).

•  Energy efficiency standards (e.g., ENERGY STAR, local green building codes).

•  Noise regulations for outdoor units.

Plan for Power Supply

Air �to �water heat pumps typically run on 240 /V single �phase or 480 /V three �phase power. Determine the required circuit 

breaker size and ensure your electrical panel can accommodate the additional load.

Site Evaluation and Selection

Choosing the right location for the outdoor unit is critical for performance, safety, and compliance.

Outdoor Unit Placement

•  Clearance – At least 2 /ft of clearance on all sides to allow airflow.

•  Accessibility – Easy access for maintenance and service.

•  Protection – Avoid direct sun, rain, snow, or debris accumulation. Use a roof or a dedicated enclosure if 

necessary.

•  Noise Considerations – Place away from bedrooms, windows, or neighbor’s property.

•  Ground Stability – Concrete pad or a stable base with a minimum thickness of 4–6 /in for most units.

Indoor Unit Placement

Indoor units (air handling or water distribution components) should be installed in a location that allows:

•  Proper air distribution (if using fan �coils).

•  Minimal interference with existing ductwork.

•  Easy access to the water piping and controls.

Equipment and Materials Checklist

Having everything on hand before starting reduces downtime and ensures a smooth installation.

•  Air �to �water heat pump unit (with indoor and outdoor components)

•  Concrete pads or mounting brackets

•  Refrigerant line set (sized per manufacturer)

•  Electrical wiring and conduit (rated for outdoor use)

•  Thermostat or building automation controller

•  Pressure relief valves, expansion tank, and condensate drain

•  Insulation (foam or fiberglass) for refrigerant lines

•  Sealants, gaskets, and weatherproofing materials

•  Tools: drill, wrenches, torque wrench, pipe cutter, vacuum pump, refrigerant gauge set, electrical tester, pipe 

bender, level

•  Safety gear: gloves, eye protection, hearing protection, harness (if working on roofs)

Step �by �Step Installation



Step 1: Prepare the Outdoor Pad

1. Excavate a trench or level the ground where the unit will sit.  

2. Lay a concrete slab or a metal pad according to the manufacturer’s specifications.  

3. Ensure the pad is level (use a spirit level) and has a drainage slope of at least 1 �in per 12 �ft to avoid water pooling.

Step 2: Mount the Outdoor Unit

1. Place the unit on the pad and secure it with mounting brackets or screws.  

2. Tighten all bolts to the specified torque (often 50–60 /ft �lb).  

3. Seal around the unit’s base with a high �quality sealant to prevent air infiltration and water ingress.

Step 3: Install the Indoor Unit

1. Position the indoor unit on a sturdy wall or floor mount.  

2. Use a level to ensure it’s perfectly horizontal.  

3. Secure the unit with the manufacturer’s mounting hardware.

Step 4: Run Refrigerant Lines

1. Connect the high �pressure and low �pressure lines between the indoor and outdoor units.  

2. Use insulation to maintain line temperature and reduce condensation.  

3. Route the lines through walls or ducts, sealing all penetrations with appropriate sealant.

Step 5: Connect Electrical Wiring

1. Run conduit from the main panel to the outdoor unit location.  

2. Wire the unit according to the schematic (usually 240 /V, 4 �wire).  

3. Install a dedicated circuit breaker sized per the manufacturer’s rating.  

4. Label all wires and ensure the polarity is correct.

Step 6: Install Water Supply and Distribution

1. Connect the unit’s water inlet to the domestic hot water supply or the heating loop.  

2. Install a pressure relief valve and an expansion tank in the loop.  

3. Ensure all fittings are tight and leak �free.

Step 7: Condensate Drain Installation

1. Run a condensate drain from the indoor unit to a floor drain or outside.  

2. Use a slight slope (1 �in per 10 �ft) to guarantee proper drainage.  

3. Install a condensate pump if the drain is uphill or at a higher elevation.

Electrical Connections and Safety

Electrical safety is paramount. Follow these guidelines to protect both the installer and the system.

•  Turn off the main power before working on any electrical components.

•  Use a multimeter to verify that no voltage is present.

•  Employ a ground fault circuit interrupter (GFCI) if the unit is in a damp location.

•  Verify the breaker rating matches the unit’s amp draw.

•  Use wire nuts and crimp connectors that meet the specified gauge.

•  Label all circuit connections for future reference.

Piping, Ductwork, and Distribution



Proper piping and ductwork are essential for efficient heat transfer and system longevity.

Water Piping

1. Use copper or PEX piping as recommended by the manufacturer.  

2. Insulate all water lines to reduce heat loss, especially in unheated spaces.  

3. Install a backflow prevention device if required by local codes.

Ductwork (If Applicable)

Air �to �water systems may integrate fan �coils or ducted heat distribution. Ensure:

•  All ducts are sealed and insulated.  

  Airflow is balanced using dampers or variable speed fans.  

  The duct layout follows the manufacturer’s design guidelines.

Commissioning and Testing

Once the mechanical and electrical components are installed, thorough testing validates performance and safety.

Refrigerant Charge

1. Use a vacuum pump to evacuate the refrigerant lines (typically 30–45 /min).  

2. Check for leaks with a pressure gauge or electronic leak detector.  

3. Charge the system with the correct refrigerant type and quantity per the spec sheet.

Electrical Functionality Check

1. Restore power and activate the unit.  

2. Confirm that the compressor, fan, and controls are operating correctly.  

3. Verify that the thermostat or building controller communicates with the unit.

Performance Verification

1. Measure the supply water temperature and compare it to the setpoint.  

2. Check the return water temperature to ensure proper heat extraction.  

3. Record the COP and compare it to the manufacturer’s rating.

Safety and Leak Checks

1. Inspect all electrical connections for proper insulation.  

2. Verify that the pressure relief valve opens at the correct pressure.  

3. Ensure condensate drain is functioning and free of blockages.

Maintenance Tips for Longevity

A well �maintained heat pump operates efficiently and lasts longer. Here are essential maintenance tasks:

•  Monthly – Inspect outdoor unit for debris, clear vents, and check fan blades.

•  Quarterly – Clean indoor unit coils, inspect refrigerant lines for leaks.

•  Annually – Have a professional HVAC technician perform a full service, including refrigerant recharge if 

needed.

•  Replace the air filter in the indoor unit every 3–6 months.

•  Check the condensate pump (if installed) for proper operation.

•  Inspect the expansion tank for air accumulation and replace if necessary.



Conclusion

Installing an air �to �water heat pump is a rewarding project that combines mechanical, electrical, and plumbing skills.

By carefully planning, selecting the right equipment, and following the detailed steps outlined in this manual, you’ll

achieve a system that delivers reliable heating, efficient hot water, and lower energy bills. Remember to adhere to

local codes, prioritize safety, and schedule regular maintenance to keep your heat pump running smoothly for years

to come.

Thank you for reading, and enjoy the comfort and savings that come with a well �installed air
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