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How Heat Pumps Work

Heat pumps operate on the principle of heat transfer. Unlike traditional heating systems that burn fuel to
create heat, a heat pump moves heat from one place to another using a small amount of energy. In winter, a
heat pump extracts heat from the outside air (even in cold temperatures) and transfers it indoors. In summer, it
reverses the process, acting like an air conditioner by removing heat from your house.

Components of a Heat Pump

Evaporator Coil: Extracts heat from the air.

Compressor: Moves the refrigerant throughout the system.

Condenser Coil: Releases the heat into the air inside your home in winter or outside in summer.
Expansion Valve: Requlates the flow of refrigerant into the evaporator.
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Savings on Utilities

Heat pumps are highly efficient because they use electricity to move heat rather than generate it. This efficiency
can translate to substantial savings on your utility bills, especially in mild to moderate climates. The exact amount



you save depends on several factors, including your local climate, the cost of electricity versus gas, and the
efficiency of the heat pump model you choose.

Efficiency Comparison

e Heat pumps often have a coefficient of performance (COP) ranging from 1.5 to 3.5 or higher. This means for
every unit of energy used to operate the pump, it generates 1.5 to 3.5 units of heat energy.

e In comparison, traditional gas furnaces typically have an efficiency rating of about 60% to 95%. This means
that a significant portion of the energy (5% to 40%) is lost during the combustion process.

Advantages Over Gas Heating

Efficiency: Heat pumps can provide the same heating at as little as one-third the energy cost of conventional
heating systems like gas furnaces.

Environmental Impact: Heat pumps do not burn fossil fuels directly, which means they produce fewer
greenhouse gases if the electricity they use comes from renewable sources.

Safety: Since there's no combustion of fossil fuels, there's no risk of carbon monoxide poisoning or gas leaks.

Versatility and Convenience: A single system for both heating and cooling simplifies home temperature
management.
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Pump Up Your Savings with Heat Pumps

For Most Americans, A Heat Pump Can Lower Bills Right Now

Heat Pump Systems

Air-Source Heat Pumps
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https://www.energy.gov/energysaver/heat-pump-systems
https://www.energy.gov/energysaver/air-source-heat-pumps

Dual Fuel Heat Pump vs. Electric Heat Pump

A dual fuel heat pump combines an electric heat pump with a gas furnace, switching between the two based
on efficiency and cost. An electric heat pump relies solely on electricity for heating and cooling.

Dual Fuel Heat Pump
Pros:

1. Energy Efficiency:

o Can switch to gas when temperatures are very low, maintaining efficiency.

o Typically operates more efficiently than a gas furnace alone in moderate temperatures.
2. Cost Savings:

o Potentially lower heating costs in areas with cheaper natural gas compared to electricity.

o Optimal performance during shoulder seasons (spring and fall) when temperatures are mild.
3. Environmentally Friendly:

o Lower greenhouse gas emissions compared to conventional heating systems.

o Using electricity (especially from renewable sources) can reduce overall carbon footprint.
4. Versatile:

o Offers both heating and cooling options with one system.

o More adaptable to varying weather conditions.

Cons:

1. Higher Initial Cost:
o Installation can be more expensive due to the dual system setup.
o Requires both an electric heat pump and a gas furnace.
2. Complexity:
o More components can lead to increased maintenance and potential for repair issues.
o May require advanced controls to manage the switching between fuel sources.
3. Dependency on Gas Supply:
o Performance may be affected if gas supply is interrupted or prices spike.

Electric Heat Pump
Pros:

1. Simplicity:
o Fewer components lead to simpler installation and maintenance.
o No need for a gas line or venting, which can reduce installation costs.
2. Lower Operational Costs:
o Generally lower running costs in areas where electricity is cheap or from renewable sources.
o Energy-efficient, particularly in moderate climates.
3. Environmental Benefits:
o Emits no on-site emissions, making it a cleaner option.
o Can be powered by renewable energy sources, further reducing environmental impact.



4. Quiet Operation:
o Typically quieter than gas furnaces, enhancing comfort.

Cons:

1. Less Effective in Cold Weather:
o May lead to higher electric bills during extreme cold spells.
2. Higher Electricity Costs:
o Inregions where electricity prices are high, operating an electric heat pump can be more expensive than
gas heating.
o Performance may not be cost-effective in colder climates without additional heating sources.
3. Longer Payback Period:
o While operating costs can be lower, the initial investment may take longer to recoup compared to a dual
system in some regions.

Potential Savings Comparison

e Dual Fuel Heat Pump:
o Savings depend on local energy prices and climate; can be significant in areas with lower gas prices.
o Greater overall savings in moderate climates, especially during transitional seasons.
o Electric Heat Pump:
o Savings are more consistent in milder climates but can be offset by high electricity rates during peak
heating seasons.
o Long-term savings may be more pronounced if electricity is sourced from renewable energy.

Conclusion

The choice between a dual fuel heat pump and an electric heat pump largely depends on your local climate, energy
prices, and specific heating needs. If you live in an area with extreme cold and fluctuating energy prices, a dual
fuel system might offer the best flexibility and savings. However, in milder climates or areas with affordable
electricity, a single electric heat pump can be an efficient and environmentally friendly choice.



