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Executive Summary 

In March 2023, the Bay Area Air District (Air District) adopted amendments to Rule 9-4: Nitrogen 
Oxides from Fan Type Residential Central Furnaces, establishing point-of-sale nitrogen oxide (NOx) 
emission standards that will prohibit the sale and installation of most NOx-emitting residential space 
heating equipment manufactured after January 1, 2029. These amendments affect furnaces under 
175,000 British Thermal Units (BTU) per hour and combination units with natural gas heating and an 
electric cooling rate under 65,000 BTU per hour, which are both commonly used in single-family and 
small multi-family buildings. 

To support implementation of the amended rule, the Air District convened a multi-stakeholder 
Implementation Working Group (IWG) to look at issues related to Rule 9-4 (“IWG Phase 2”) to 
identify potential challenges, market barriers, and feasible compliance pathways. This market 
assessment report was prepared to inform the IWG by evaluating the availability, applicability, and 
market readiness of zero-NOx space heating technologies currently serving single-family and small 
multi-family buildings in the Bay Area. 

Market Assessment Scope and Methodology 

This report focuses on electric air-source heat pump heating, ventilation, and air conditioning 
(HVAC) technologies, which represent the most cost-effective and commercially available zero-NOx 
compliant option for residential space heating in the Bay Area. While other zero-NOx technologies 
exist, such as electric resistance heating and ground-source (geothermal) heat pumps, these options 
were not selected for detailed assessment due to lower energy efficiency and substantially higher 
upfront and operational costs, particularly given the region’s moderate climate which is conducive 
to making heat pumps cost-effectiveness to operate. 

The report evaluates eight air-source heat pump HVAC technology types spanning ducted, ductless, 
air-to-water, and non-permanent (i.e., plug in) configurations. Each technology type is assessed 
based on installation requirements, use cases, cost ranges, advantages and limitations, and current 
market prevalence. The assessment draws on desktop research and interviews with regional 
stakeholders, including the California Market Transformation Administrator (CalMTA), Peninsula 
Clean Energy, and two Bay Area heat pump HVAC installers (i.e., Electrify My Home and Electric Air), 
to reflect both national market trends and local conditions. 

Key Market Assessment Findings 

Established Technologies 

The assessment finds that zero-NOx compliant heat pump HVAC technologies are widely available 
today and are already being deployed at scale nationwide and in the Bay Area. Nationwide, more 
heat pump HVAC units are installed than central furnaces.1 In the Bay Area, centrally ducted split 

 

1 Rocky Mountain Institute (RMI). Tracking the Heat Pump & Water Heater Market in the United States (2024). Accessed at: 
https://rmi.org/insight/tracking-the-heat-pump-water-heater-market-in-the-united-states/  

https://rmi.org/insight/tracking-the-heat-pump-water-heater-market-in-the-united-states/
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heat pump systems2 are the most prevalent technology, accounting for approximately 57 percent of 
permanent heat pump HVAC installations in single-family and small multi-family homes under the 
TECH Clean California rebate program between 2021 and 2025. 

Ducted and ductless mini-split systems together represent a significant and growing share of the 
market, accounting for roughly 40 percent of TECH Clean California installations during the same 
period. Ducted mini-split systems are increasingly positioned as a premium option, offering zonal 
control and higher energy efficiency while maintaining the appearance of traditional ducted 
systems. Ductless mini-split systems are commonly installed in homes without existing ductwork, 
accessory dwelling units, and targeted retrofit applications where installation simplicity and 
efficiency are priorities. Interviews with program administrators and installers confirm that these 
technologies are frequently recommended when site conditions or homeowner preferences limit 
the feasibility of centrally ducted systems. 

Emerging Technologies 

Several emerging or specialized heat pump technologies could play an important supporting role in 
helping the market transition to zero-NOx heating. Wall-mounted packaged systems and air-to-
water heat pumps remain limited to niche applications, such as buildings without ductwork or 
homes with existing hydronic heating systems. These technologies are established in international 
markets but are still gaining traction in the U.S. 

Non-permanent technologies, particularly window-mounted heat pumps, are an emerging solution 
with potential relevance for small living spaces and multi-family buildings. While not yet widely 
deployed in California, these systems have demonstrated successful performance in other regions 
and are the focus of ongoing market acceleration efforts by CalMTA.3 Window-mounted systems 
may offer a lower-cost, lower-disruption pathway for certain building types where permanent 
retrofits are constrained by electrical capacity, building configuration, or cost. Currently, these 
window-mounted systems can only be installed in single- and double-hung windows.  

Market Trends and Implementation Considerations 

National and regional data indicate strong growth in heat pump HVAC adoption. Heat pump HVAC 
systems have outperformed natural gas furnaces in annual shipments nationwide since 2021, with 
heat pumps representing a majority of space heating equipment sales by mid-2025.4 Although the 
HVAC market experienced a temporary downturn in 2023, heat pump sales rebounded more quickly 
than gas furnace sales in 2024. Regional rebate data and stakeholder interviews suggest that the 
Bay Area market broadly reflects these national trends, with increasing contractor familiarity and 
expanding product availability. 

The assessment identifies ongoing challenges that may affect the pace and pathway of transition. 
These include variable installation costs driven by existing building conditions, homeowner concerns 
related to aesthetics and zonal control, supply chain pressures, and cost impacts associated with the 

 

2 A centrally ducted split heat pump system consists of a separate outdoor and indoor unit connected by refrigerant lines, with the indoor 
unit connected to ductwork to deliver heated or cooled air to the whole building. See Appendix A and Ducted Central Split Systems for 
more details. 

3 California Market Transformation Administrator. Portable/Window Heat Pumps: Market Transformation Advancement Plan (February 
2024). Accessed at: https://calmta.org/wp-content/uploads/2025/04/MTI-Advancement-Plan-Portable-Heat-Pumps.pdf  

4 Rocky Mountain Institute (RMI). Tracking the Heat Pump and Water Heater Market in the United States (2024). Accessed at: 
https://rmi.org/insight/tracking-the-heat-pump-water-heater-market-in-the-united-states/  

https://calmta.org/wp-content/uploads/2025/04/MTI-Advancement-Plan-Portable-Heat-Pumps.pdf
https://rmi.org/insight/tracking-the-heat-pump-water-heater-market-in-the-united-states/
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transition to lower global warming potential refrigerants. These factors vary by building and will 
influence how different market segments respond to the amended Rule 9-4 requirements. 

Conclusion 

Overall, this market assessment report finds that the Bay Area residential space heating market is 
increasingly aligned with zero-NOx technologies and that multiple heat pump HVAC solutions are 
available today for single-family and small multi-family buildings. The prevalence of centrally ducted 
and mini-split heat pump systems provides a strong foundation for Rule 9-4 implementation, while 
emerging technologies may expand feasible compliance pathways for harder-to-serve building 
segments. The findings presented in this report are intended to support ongoing IWG discussions 
and inform the Air District’s continued development of implementation strategies in advance of the 
2029 compliance date. 
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1 Introduction 

In March 2023, the Bay Area Air District (Air District) adopted amendments to Rule 9-4: Nitrogen 
Oxides from Fan Type Residential Central Furnaces which governs point of sale nitrogen oxide (NOx) 
emission standards for space heating systems. Under the amendment, NOx emitting furnaces under 
175,000 British Thermal Units (BTU) per hour, and combination heating and cooling units under 
65,000 BTU per hour manufactured after January 1, 2029 will no longer be available for purchase or 
installation in the Bay Area.5 These thresholds impact small furnaces and combination heating and 
cooling units typically used in small residential and commercial spaces. Due to the wide-ranging 
impacts of this potential technological shift, the Air District has convened a multi-stakeholder 
Implementation Working Group (IWG) to inform the Air District and the public on implementation 
challenges and solutions for the amended rules. This report serves to inform the IWG process on the 
types of space heating technologies used in small residential spaces (i.e., single-family and multi-
family) that are currently available in the Bay Area and compliant with Rule 9-4 (i.e., zero-NOx).  

The report focuses on identifying the current market trends, use cases, and adoption rates of eight 
types of zero-NOx space heating technologies applicable to single-family and small multi-family 
spaces. All eight types are electric heat pump heating, ventilation, and air conditioning (HVAC) 
technologies. While electric heat pump HVAC technologies are not the only zero-NOx compliant 
space heating technologies available, they are the most cost-effective to operate due to their high 
efficiency (i.e. 2.2 to 4.5 times more efficient than an ENERGY STAR gas furnace on an annual basis)6 
and are the focus of this report. Other zero-NOx compliant technologies like electric resistance 
heating and ground-source (i.e., geothermal) heat pumps were considered but not chosen for focus 
due to their inefficiencies or higher costs.  

Based on online research and interviews with relevant Bay Area stakeholders (i.e., California Market 
Transformation Administrator [CalMTA], Peninsula Clean Energy, Electrify My Home, and Electric 
Air), this report provides an overview of the space heating technologies market; an assessment of 
eight heat pump HVAC types for their use cases, costs, benefits and drawbacks; notable sales 
information and trends as well as supply chain impacts for heat pump HVAC technologies; and 
concluding key findings.  

 
5 Note that there will be an allowable “sell-through” period of these older units meeting the current requirements for 2024 ultra-low NOx 
requirements.  

6 Rocky Mountain Institute (RMI). Now Is the Time to Go All In on Heat Pumps (2023). Accessed at: https://rmi.org/now-is-the-time-to-
go-all-in-on-heat-pumps/. 

https://www.baaqmd.gov/rules-and-compliance/rules/reg-9-rule-4-nitrogen-oxides-from-fan-type-residential-central-furnaces?rule_version=2021%20Amendment
https://www.baaqmd.gov/rules-and-compliance/rules/reg-9-rule-4-nitrogen-oxides-from-fan-type-residential-central-furnaces?rule_version=2021%20Amendment
https://rmi.org/now-is-the-time-to-go-all-in-on-heat-pumps/
https://rmi.org/now-is-the-time-to-go-all-in-on-heat-pumps/
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2 Overview of Space Heating Technologies  

There are many types of space heating technologies currently available in the Bay Area. NOx 
emitting technologies include all natural gas-fired space heating appliances. The only type of zero-
NOx space heating technology currently available is electric appliances. Although there are a range 
of electric space heating technologies available (e.g., resistance, radiant, storage), heat pump HVACs 
are the most cost-effective zero-NOx compliant space heating technology. Heat pump HVACs 
provide both space heating and cooling in a single system by transferring heat between indoor and 
outdoor spaces. This combined design eliminates the need to purchase and install separate heating 
and air-conditioning equipment. Heat pump HVACs are also highly efficient compared to their NOx 
emitting counterparts. According to the Rocky Mountain Institute (RMI), contemporary air-source 
heat pumps operate at 2.2 to 4.5 times the efficiency of high-efficiency natural gas-fired furnaces on 
an annual basis.7 Although heat pumps have lower efficiencies in very cold climates (i.e., closer to 2 
times the efficiency of a high-efficiency natural gas-fired furnace), they perform the best in 
moderate climates like the Bay Area’s climate. This ability to both heat and cool as well as their high 
efficiency make heat pump HVACs the cost-effective option compared to separate heating and air-
conditioning equipment. While heat pump HVACs may involve higher upfront installation costs,8 
analysis by the California Energy Codes and Standards shows that long-term operating cost savings 
(furthered by incentives and stranded asset risks) outweigh these upfront costs for households with 
air conditioning in the Bay Area’s climates (i.e., when compared to a natural gas-fired furnace 
coupled with an air conditioning system).9    

Due to this cost-effectiveness as well as other performance and comfort benefits, heat-pump HVACs 
are emerging as the preferred space heating technology in the U.S. Sales data compiled by RMI from 
the Air Conditioning, Heating, and Refrigeration Institute (AHRI) shows this trend. As shown in 
Figure 1, heat pump HVACs have outsold natural gas-fired furnaces every year since 2021 in the 
U.S.10  

 

7 Rocky Mountain Institute (RMI). Now Is the Time to Go All In on Heat Pumps (2023). Accessed at: https://rmi.org/now-is-the-time-to-
go-all-in-on-heat-pumps/.  

8 Bay Area Air District (BAAD). Installation Costs for Zero-NOx Space and Water Heating Appliances (September 2024). Accessed at: 
https://www.baaqmd.gov/~/media/files/community-health/building-appliance-implementation/task1_electrificationcosts-
pdf.pdf?rev=3cb66a09f3094f94b35fa7fc90cfd4ec&sc_lang=en  

9 California Energy Codes and Standards. 2025 Cost-Effectiveness Study: Single Family AC to Heat Pump Replacement (August 2025). 
Accessed at: https://localenergycodes.com/content/resources.  

10 Rocky Mountain Institute (RMI). Tracking the Heat Pump and Water Heater Market in the United States (2024). Accessed at: 
https://rmi.org/insight/tracking-the-heat-pump-water-heater-market-in-the-united-states/  

https://rmi.org/now-is-the-time-to-go-all-in-on-heat-pumps/
https://rmi.org/now-is-the-time-to-go-all-in-on-heat-pumps/
https://www.baaqmd.gov/~/media/files/community-health/building-appliance-implementation/task1_electrificationcosts-pdf.pdf?rev=3cb66a09f3094f94b35fa7fc90cfd4ec&sc_lang=en
https://www.baaqmd.gov/~/media/files/community-health/building-appliance-implementation/task1_electrificationcosts-pdf.pdf?rev=3cb66a09f3094f94b35fa7fc90cfd4ec&sc_lang=en
https://localenergycodes.com/content/resources
https://rmi.org/insight/tracking-the-heat-pump-water-heater-market-in-the-united-states/
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Figure 1 Annual Shipments of Air-Source Heat Pump HVACs and Natural Gas-fired 

Furnaces in the U.S. (2004 to 2024) 

 

Source: Rocky Mountain Institute (RMI). Tracking the Heat Pump and Water Heater Market in the United States. Accessed at: 
https://rmi.org/insight/tracking-the-heat-pump-water-heater-market-in-the-united-states/.  

Although heat pump HVACs and natural gas-fired furnaces experienced a decline in sales in 2023 
due to broader economic pressures, heat pump HVACs rebounded much more quickly than natural 
gas-fired furnaces. By 2024, heat pump HVACs recovered 70 percent of their sales (compared to 
2022) while natural gas-fired furnaces only recovered 15 percent of their 2022 sales. In 2024, 
manufacturers shipped 32 percent more heat pump HVACs than natural gas-fired furnaces (i.e., 4.1 
million heat pump HVACs compared to 3.1 million natural gas-fired furnaces). However, some of 
these increased sales in 2024 could have been due to a push to ship systems using legacy R-410a 
refrigerants before the phase-out date of January 1st, 2025 (see Section 3.6.2 Refrigerant Transition 
for more information).11 

Over the past 20 years, annual heat pump HVAC sales have increased by 115 percent whereas gas 
furnace sales have decreased by 11 percent. These sales data point to the growing availability of and 
demand for heat pump HVACs in the U.S.12 

 

11 Rocky Mountain Institute (RMI). Tracking the Heat Pump and Water Heater Market in the United States (2024). Accessed at: 
https://rmi.org/insight/tracking-the-heat-pump-water-heater-market-in-the-united-states/  

12 Ibid.  

https://rmi.org/insight/tracking-the-heat-pump-water-heater-market-in-the-united-states/
https://rmi.org/insight/tracking-the-heat-pump-water-heater-market-in-the-united-states/
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3 Assessment of Zero-NOx Space Heating 

Technologies 

Heat pump HVACs are available in a variety of form factors and configurations which determine the 
technology type. Each type has its own use cases, benefits, drawbacks, and costs depending on the 
building type and owner preferences. This section focuses on eight heat pump HVAC types 
determined to be the most relevant for single-family and small multi-family homes in the Bay Area. 
The section provides an explanation of the research methodology and technology type selection as 
well as the results of the heat pump HVAC type assessment including an overview of the installation 
requirements, pros and cons, specific use cases, general costs, and the current market prevalence 
for each type. The section also provides notable sales information and trends for heat pump HVACs 
as well as supply chain impacts.  

3.1 Research Methodology 

The heat pump HVAC types selected for focus in this report and the information presented for each 
were determined based on research from publicly available sources and interviews conducted with 
relevant Bay Area stakeholders. Based on availability, four stakeholders were selected for interview: 
CalMTA, Peninsula Clean Energy, Electrify My Home, and Electric Air.  

CalMTA, an organization backed by the California Public Utilities Commission, was selected for an 
interview based on their research and pilot projects to accelerate the market adoption of room or 
non-permanent heat pumps. Peninsula Clean Energy, a community choice aggregation serving San 
Mateo County, was selected for an interview based on their experience offering heat pump HVAC 
rebates, technical assistance, and financing to customers. Electrify My Home and Electric Air, HVAC 
installation companies, were each selected for an interview based on their experience installing 
heat pump HVACs across several Bay Area counties. 

3.2 Technology Types 

The report focuses on eight types of heat pump HVACs determined to be the most relevant (i.e., 
most installed or have applicable use cases) for single-family and small multi-family homes in the 
Bay Area. Each type varies by their method of delivering conditioned air (i.e., ducted, ductless, or 
non-permanent), their use cases, and their benefits and drawbacks. Duct system configuration 
designates if they are ducted (i.e., use fixed ductwork to heat and cool spaces), ductless (i.e., use 
fixed connections other than ductwork to heat and cool spaces), or non-permanent (i.e., use non-
fixed connections to heat and cool spaces). This report also covers air-to-water heat pump systems 
which can be used to provide heat and domestic hot water and can come in both ducted and 
ductless configurations.   

Ground-source heat pump HVACs (i.e., closed-loop geothermal) were identified during research and 
interviews but determined to be not relevant for the Bay Area, mostly due to their high cost. 
Ground-source heat pumps use underground loops to extract heat from the stable Earth 
temperatures to use for space heating. Although they have higher efficiencies and longer lifespans 
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than air-source heat pumps,13 they require significantly higher upfront costs (i.e., up to $45,000 for 
installation)14 and larger lot spaces to accommodate drilling and trenching for installation. 
Additionally, due to the Bay Area’s moderate climate, the systems can have smaller capacity (i.e., 
lower tonnage) requiring more time for the operational cost savings to outweigh the high upfront 
costs. For these reasons, ground-source heat pump HVACs were excluded from the assessment. 

3.3 Single-Family vs. Small Multi-Family Use Cases 

Each of the heat pump HVAC technologies discussed in this report could be used in both single-
family and small multi-family buildings. This report considers small multi-family buildings to be 
those up to four units. Based on discussion with contractors and program administrators the major 
drivers determining which heat pump HVAC technologies will be used are the buildings existing 
configuration (i.e., ducted or ductless systems), access to outside walls, unit size, aesthetic and 
comfort considerations, and available space. Based on our research, no specific system is more or 
less suited for a single-family or small multi-family building, with that decision instead being driven 
by the existing conditions and owner preferences for the project. However, it should be noted that 
small multi-family buildings likely need designated heat pump HVACs for each unit, at a minimum, 
to allow for sub-metering and individual temperature control. However, owners of larger multi-
family units may still desire multi-zone temperature control provided by a ducted mini-split system 
or may opt for several central systems depending on the presence of existing ductwork.  

3.4 Assessment Results 

The following section provides information on each heat pump HVAC type including an overview of 
the installation requirements, pros and cons, specific use cases, general costs, and the current 
market prevalence for each type. Appendix A provides a high-level summary of the information for 
each type and includes example brands and models for readers to find online for familiarity.  

3.4.1 Ducted Heat Pump Systems  

Ducted heat pump HVAC systems generally refer to heat pumps that use ductwork to move 
conditioned air around the home. The ducts are usually not visible and can be routed through the 
attic, wall space, or below floors. Conditioned air is delivered through registers (i.e., vents) on the 
floor, wall, or ceiling and is generally sent back to the heat pump unit via a return duct to improve 
efficiency. Ducted heat pump systems can generally be installed in place of an existing central 
furnace, utilizing the existing ductwork. Within the ducted heat pump category there are several 
different configurations that have specific use cases, benefits, and drawbacks.  

 

13 McGee Heating & Air. Everything You Need to Know About Geothermal HVAC Technology. Accessed at: 
https://mcgeehvac.com/blog/everything-need-know-about-geothermal-hvac-
technology/#:~:text=Long%20Lifespan,money%20in%20the%20longer%20term.  

14 Heat Pump Prices and Reviews. Ground Source Heat Pump Cost: Complete Guide to Pricing, Installation, and Long-Term Savings (May 
2025). Accessed at: https://www.heatpumppricesreviews.com/ground-source-heat-pump-cost/.  

https://mcgeehvac.com/blog/everything-need-know-about-geothermal-hvac-technology/#:~:text=Long%20Lifespan,money%20in%20the%20longer%20term
https://mcgeehvac.com/blog/everything-need-know-about-geothermal-hvac-technology/#:~:text=Long%20Lifespan,money%20in%20the%20longer%20term
https://www.heatpumppricesreviews.com/ground-source-heat-pump-cost/


Assessment of Zero-NOx Space Heating Technologies 

 

Market Assessment | Final 9 

3.4.1.1 Ducted Central Split Systems  

Technology Overview 

Ducted split systems refer to heat pump HVAC systems which have a separate condensing unit and 
air handler. With ducted central split systems, a condensing unit is placed outdoors with a small wall 
penetration for the refrigerant line which connects to an indoor air handling unit. The air handling 
unit is used to blow hot or cold air through ductwork to each room in the home. Changing from a 
central furnace to a ducted central split system requires removing the gas furnace and installing a 
new air handler in its place as well as identifying an outdoor area for the condensing unit. If the 
home has an existing air conditioner, it can be removed and replaced with the new heat pump unit. 
Existing ductwork can be used if it is in good condition (i.e., free of hazards like asbestos) and can 
pass the Home Energy Rating System (HERS) testing for air sealing required under California’s 
Building Energy Efficiency Standards (Title 24, Part 6). A diagram of a ducted central split system is 
included in Figure 2. 



Bay Area Air District 

Zero-NOx Space Heating Single-family and Multi-family Technologies 

 

10 

Figure 2 Ducted Central Split System Design 

 

Source: Government of British Columbia, Clean BC. What are central ducted heat pumps?15  

Pros 

▪ Uses existing ductwork – Well suited for homes with existing ductwork and central gas furnaces. 

▪ Familiar indoor aesthetics - Uses existing vents without need for in-room air handlers. 

▪ Can be configured to provide filtered, outdoor air – Ability to mix return air with filtered, 
outdoor air to balance indoor air quality and efficiency. 

▪ Well established technology – Most common heat pump installed today (per TECH Clean 
California data). 

▪ Provides multi-room coverage – One unit heats and cools the whole home. 

▪ Lower interior noise – Due to the condenser unit being outdoors, interior noise can be reduced. 

Cons 

▪ Limited zoning flexibility - All rooms are treated as a single zone, which can result in differences 
in comfort levels across a home. Some control can be gained through duct sizing and other 
design features.  

▪ Lower efficiency than ductless systems – Due to heating and cooling losses in ductwork. 

 

15 Accessed at: https://www.betterhomesbc.ca/products/what-are-central-heat-pumps/.  

 

https://www.betterhomesbc.ca/products/what-are-central-heat-pumps/
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▪ Higher and more variable installation costs due to complex installation – Existing ductwork 
needs to be in good condition and free of hazards like asbestos. 

▪ More outdoor space and noise – Outdoor condensing unit requires enough outdoor space and 
noise can affect neighbors in some situations.  

Use Cases 

Centrally ducted split systems can act as a relatively straightforward drop-in replacement for 
centrally ducted gas furnaces, one of the most common natural gas heating types according to the 
California Energy Commission’s (CEC) 2019 Residential Appliance Saturation Study.16 These systems 
utilize the existing ductwork which can make installation easier but can also lead to complexities 
when ductwork is in bad condition (i.e., contains hazards like asbestos) or does not pass HERS 
testing for air sealing.  

Equipment Costs 

Costs depend on manufacturer, level of efficiency, and level of additional ductwork required. 
Equipment costs for just the condensing unit and air handler are between $3,500 and $7,000 
depending on the size, efficiency, and brand. Additional costs like refrigerant lines, electrical, duct 
replacement (if needed), and other related costs are not included here.17, 18  

Market Prevalence 

Centrally ducted split systems were the most common heat pump systems installed under the TECH 
Clean California rebate program for permanently installed heat pump systems in single-family and 
small multi-family homes. As shown in Figure 3, centrally ducted split systems accounted for 57 
percent of installations in the Bay Area between 2021 and 2025.19 This prevalence was also echoed 
through interviews with Peninsula Clean Energy, Electrify My Home, and Electric Air. The prevalence 
also aligns with data on existing natural gas-fired furnaces. According to the CEC’s 2019 Residential 
Appliance Saturation Study, over 50 percent of homes in the Pacific Gas and Electric Company’s 
(PG&E) territory use a central natural gas furnace.20 A baseline market assessment conducted by 
the TECH Clean California program and Opinion Dynamics found similar results from a survey with 
500 responses, as shown in Figure 4.21 The presence of predominately central ducted systems has 
made centrally ducted heat pump HVACs the most common residential installation in the Bay Area.     

 

16 California Energy Commission. Residential Appliance Saturation Study (2019). Accessed at: https://rass.dnv.com/sign/in. 

17 HVAC Direct. 5 Ton 18.5 SEER2 Gree Flexx Ultra High Efficiency Central Heat Pump Split System | Inverter - R32. Accessed at: 
https://hvacdirect.com/60-000-btu-18-5-seer2-gree-flexx-ultra-r32-central-air-inverter-heat-pump-split-system-id198430.html 

18 HVAC Direct. Goodman 1.5 Ton 15.2 SEER2 Heat Pump Split System - R32 Single Stage - Multi-Positional. Accessed at: 
https://hvacdirect.com/1-5-ton-15-2-seer2-goodman-r32-heat-pump-split-system-multi-positional-
182300.html?utm_source=google&utm_medium=cpc&utm_adgroupid=159702224397&utm_term=&gad_source=4&gad_campaignid=21
076129857&gclid=Cj0KCQiAvOjKBhC9ARIsAFvz5lgbamO_-WmvAdl6G1iwK7PWdGoIEkZm8ZXuwgyfz4bVys5WewhO4DgaAtILEALw_wcB  

19 TECH Clean California. “TECH Working Data Set Single-family” (October 2025). Accessed at: https://techcleanca.com/public-
data/download-data/  

20 California Energy Commission. Residential Appliance Saturation Study (2019). Accessed at: https://rass.dnv.com/sign/in.  

21 Technology and Equipment for Clean Heating (TECH) Initiative: Baseline Market Assessment (July 2022). Accessed at: 
https://pda.energydataweb.com/api/view/2658/TECH%20Baseline%20Market%20Assessment%20Report_Revised_Final.pdf#:~:text=ASH
P%20penetration%20is%20higher%20among%20multifamily%20buildings,air%20conditioning%20for%20cooling.%20Most%20of%20the.  

https://rass.dnv.com/sign/in
https://hvacdirect.com/60-000-btu-18-5-seer2-gree-flexx-ultra-r32-central-air-inverter-heat-pump-split-system-id198430.html
https://hvacdirect.com/1-5-ton-15-2-seer2-goodman-r32-heat-pump-split-system-multi-positional-182300.html?utm_source=google&utm_medium=cpc&utm_adgroupid=159702224397&utm_term=&gad_source=4&gad_campaignid=21076129857&gclid=Cj0KCQiAvOjKBhC9ARIsAFvz5lgbamO_-WmvAdl6G1iwK7PWdGoIEkZm8ZXuwgyfz4bVys5WewhO4DgaAtILEALw_wcB
https://hvacdirect.com/1-5-ton-15-2-seer2-goodman-r32-heat-pump-split-system-multi-positional-182300.html?utm_source=google&utm_medium=cpc&utm_adgroupid=159702224397&utm_term=&gad_source=4&gad_campaignid=21076129857&gclid=Cj0KCQiAvOjKBhC9ARIsAFvz5lgbamO_-WmvAdl6G1iwK7PWdGoIEkZm8ZXuwgyfz4bVys5WewhO4DgaAtILEALw_wcB
https://hvacdirect.com/1-5-ton-15-2-seer2-goodman-r32-heat-pump-split-system-multi-positional-182300.html?utm_source=google&utm_medium=cpc&utm_adgroupid=159702224397&utm_term=&gad_source=4&gad_campaignid=21076129857&gclid=Cj0KCQiAvOjKBhC9ARIsAFvz5lgbamO_-WmvAdl6G1iwK7PWdGoIEkZm8ZXuwgyfz4bVys5WewhO4DgaAtILEALw_wcB
https://techcleanca.com/public-data/download-data/
https://techcleanca.com/public-data/download-data/
https://rass.dnv.com/sign/in
https://pda.energydataweb.com/api/view/2658/TECH%20Baseline%20Market%20Assessment%20Report_Revised_Final.pdf#:~:text=ASHP%20penetration%20is%20higher%20among%20multifamily%20buildings,air%20conditioning%20for%20cooling.%20Most%20of%20the
https://pda.energydataweb.com/api/view/2658/TECH%20Baseline%20Market%20Assessment%20Report_Revised_Final.pdf#:~:text=ASHP%20penetration%20is%20higher%20among%20multifamily%20buildings,air%20conditioning%20for%20cooling.%20Most%20of%20the
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Figure 3 TECH Clean California Heat Pump HVAC Installations by Type (2021-2025) 

 

Source: Analysis of single-family TECH Clean California data for the Bay Area Counties. TECH Clean California. “TECH Working Data Set 
Single-family” (October 2025). Accessed at: https://techcleanca.com/heat-pump-data/download-data/.  

 

Figure 4 Existing Primary Heating System by Type in PG&E Territory 

 
Source: Technology and Equipment for Clean Heating (TECH) Initiative: Baseline Market Assessment (July 2022). Accessed at: 
https://pda.energydataweb.com/api/view/2658/TECH%20Baseline%20Market%20Assessment%20Report_Revised_Final.pdf#:~:text=ASH
P%20penetration%20is%20higher%20among%20multifamily%20buildings,air%20conditioning%20for%20cooling.%20Most%20of%20the. 

 

3.4.1.2 Ducted Packaged Systems  

Technology Overview 

Ducted packaged systems operate in a similar manner to split systems. However, packaged systems 
have both the condenser and air handling unit in one cabinet, usually located outside on the ground 
or roof. Since all the equipment is located outside of the home, this solution can be useful for 
homes without space for a split system. Figure 5 depicts a rooftop-mounted packaged unit providing 
conditioned air through a duct system and registers (i.e., vents). 
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Figure 5 Rooftop-Mounted Ducted Packaged System Diagram 

 
Source: Goodman Air Conditioning & Heating. Heating & Cooling 101: How a Packaged System Works. Accessed at: 
https://www.goodmanmfg.com/resources/heating-cooling-101/how-a-packaged-system-works.  

Pros 

▪ Familiar indoor aesthetics - Uses existing vents without need for in-room air handlers. 

▪ Can be configured to provide filtered, outdoor air – Ability to mix return air with filtered, 
outdoor air to balance indoor air quality and efficiency. 

▪ Provides multi-room coverage – One unit heats and cools the whole home. 

▪ Uses existing ductwork – Well suited for homes with existing ductwork and central gas furnaces. 

▪ Saves indoor space – All of the major components (besides ductwork) are located outside. 

▪ Lower interior noise – Due to the full unit being outdoors, interior noise can be reduced. 

▪ Easier Installation – Some installations (less so if roof mounted) may be easier due to all 
components being in one unit, no need for condensate drain/pump. 

Cons 

▪ Limited zoning flexibility - All rooms receive the same heating and cooling levels, which can 
result in differences in comfort levels across a home. 

▪ Lower efficiency than ductless and split ducted systems – Due to heating and cooling losses in 
relatively longer ductwork. 

▪ Higher and more variable installation costs due to complex installation – Existing ductwork 
needs to be in good condition and free of hazards like asbestos. 

▪ Exposure to weather – With all equipment being outdoors, life expectancy can be lower. 

https://www.goodmanmfg.com/resources/heating-cooling-101/how-a-packaged-system-works
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▪ More outdoor space and noise – Outdoor condensing unit requires enough outdoor space and 
noise can affect neighbors in some situations. 

Use Cases 

Packaged units are less common in single-family homes in the Bay Area. Based on conversations 
with Peninsula Clean Energy, homes outside the Bay Area, for example in the City of Los Banos, see 
higher rates of rooftop packaged unit installations due to high cooling demands. These units which 
often have gas furnaces combined with heat pump cooling can be replaced with rooftop packaged 
heat pump HVACs, but these are not expected to be common in the Bay Area. 

Equipment Costs 

Costs depend on manufacturer, level of efficiency, and level of additional ductwork required. 
Equipment costs range between $2,000 and $9,000 depending on the manufacturer, efficiency, and 
size (i.e., tons or BTU’s).22  

Market Prevalence 

Heat pump sales data available through AHRI (i.e., the data RMI uses for market tracking) does not 
provide details on heat pump types. However, ducted packaged systems are less common than 
ducted split systems based on desktop research and interviews with program implementers and 
contractors. Furthermore, ducted packaged systems were the least common heat pump systems 
installed under the TECH Clean California rebate program for permanently installed heat pump 
systems in single-family and small multi-family homes. Ducted packaged systems accounted for less 
than one percent of installations in the Bay Area between 2021 and 2025 (as shown in Figure 3).23 

3.4.1.3 Ducted Mini-Split Systems  

Technology Overview 

Ducted mini-split systems combine the benefits of both ducted and ductless systems by providing 
zonal control, high-efficiency, and the clean aesthetic of vents rather than in-room air handlers (e.g., 
wall-mounted indoor units). A ducted mini-split system uses an outdoor condensing unit and 
refrigerant lines which connect to several smaller air handling units that are usually kept in an attic, 
wall, or crawlspace. These smaller air handling units have short runs of ductwork that provide 
conditioned air to one or several rooms. Most ducted mini-split systems will use several different air 
handlers to create “zones” which help keep rooms from being too hot or too cold. An example of a 
ducted mini-split system is shown below in Figure 6. Ducted-mini split systems do not use existing 
ductwork and would require additional installation work compared to a drop-in replacement like a 
centrally ducted unit.  

 

22 Pick Comfort. Heat Pump Packaged Unit Prices and Cost Gude (September 2025). Accessed at: https://www.pickcomfort.com/heat-
pump-packaged-unit-prices-cost/  

23 TECH Clean California. “TECH Working Data Set Single-family” (October 2025). Accessed at: https://techcleanca.com/heat-pump-
data/download-data/  

https://www.pickcomfort.com/heat-pump-packaged-unit-prices-cost/
https://www.pickcomfort.com/heat-pump-packaged-unit-prices-cost/
https://techcleanca.com/heat-pump-data/download-data/
https://techcleanca.com/heat-pump-data/download-data/
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Figure 6 Ducted Mini-Split Air Handler In an Attic Space 

 
Source: Energy Vanguard. My Duct Systems on Low-Static Mini-Split Air Handlers. Accessed at: 
https://www.energyvanguard.com/blog/my-duct-systems-low-static-mini-split-air-handlers/. 

Pros  

▪ Provides familiar indoor aesthetics – Based on feedback from installers, many homeowners 
prefer the look of vents/registers rather than in-unit air handlers like those used by ductless 
mini-splits. 

▪ Provides zonal control – Using ducted mini-splits allows each room or “zone” to be 
heated/cooled at a different temperature. This increases efficiency and keeps one room from 
overheating while another room gets too cold.  

▪ Most efficient ducted system – Since these systems use refrigerant lines and short runs of 
ductwork, they are more efficient than other ducted systems that have long ducted runs.  

▪ Can be configured to provide filtered, outdoor air – Ability to mix return air with filtered, 
outdoor air to balance indoor air quality and efficiency. 

Cons 

▪ Higher cost equipment and installation – These systems are more expensive to install since they 
do not use existing ductwork and require installation in tight spaces such as attics. They also 
require multiple air handlers and refrigerant runs which increase installation complexity and 
costs.  

▪ Requires space for multiple air handlers – Ducted mini-splits will need attic space or other areas 
to house the ductwork and multiple air handlers.  

Use Cases 

Ducted mini-split systems combine the traditional visuals of a ducted system with the high efficiency 
and comfort associated with a multi-zoned mini-split system. Based on conversations with installers 

https://www.energyvanguard.com/blog/my-duct-systems-low-static-mini-split-air-handlers/
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these systems come at a premium and are used in cases when building owners are willing to pay for 
a high-quality system that maximizes comfort and efficiency.   

Equipment Costs 

Ducted mini-split systems can have a large range from $2,500 to nearly $12,000 for a single zone 
depending on the size, manufacturer, and efficiency ratings.24 Additional zones increase the cost 
but not necessarily in a linear fashion. For example, three-zone systems ranged from $6,300 to 
$15,000.25  

Market Prevalence  

Ducted mini-split systems accounted for 28 percent of installations in the TECH Clean California 
rebate program for permanently installed heat pump systems in single-family and small multi-family 
homes in the Bay Area between 2021 and 2025 (as shown in Figure 3).26 Ducted mini-splits appear 
to be growing in popularity as a premium product. However, most data do not differentiate 
between the two. During the interviews, installers had varying perspectives on market prevalence, 
with some installers focusing heavily on ducted split systems while others were surprised they were 
so prevalent due to their higher costs.  

3.4.2 Ductless Heat Pump Systems 

Ductless heat pump systems are those that do not use ducts to move conditioned air around a 
home. Instead, these systems either utilize a refrigerant loop (e.g., ductless mini-splits) or an in-unit 
packaged system (i.e., wall-mounted) and an in-room air handler to provide efficient heating and 
cooling.  

3.4.2.1 Single-Zone/Multi-Zone Mini Splits 

Technology Overview 

Ductless mini-split systems use an exterior condensing unit connected to an interior, usually wall-
mounted, air handler by a small refrigerant line. These systems are very efficient since they do not 
use ductwork which can leak and be affected by ambient air temperatures in unconditioned spaces. 
In general, one single-zone mini-split can heat and cool one room or contiguous space. However, 
multiple zones are required to heat and cool multiple rooms or floors of a house. The multi-zone 
setup allows for enhanced thermal comfort by controlling temperature within each room or zone 
separately. Figure 7, below, provides a diagram of an example single-zone mini-split system. 

 

24 AC Wholesalers. Ducted Mini Splits. Accessed at: https://www.acwholesalers.com/cooling/ducted-mini-
splits.html?sort_value=1&displaynum=0&spec_options_id%5B179%5D%5B%5D=1&spec_options_id%5B2%5D%5Bw1%5D=&spec_option
s_id%5B2%5D%5Bw2%5D=  

25 Ducted Mini Splits - AC Wholesalers 

26 TECH Clean California. “TECH Working Data Set Single-family” (October 2025). Accessed at: https://techcleanca.com/heat-pump-
data/download-data/  

https://www.acwholesalers.com/cooling/ducted-mini-splits.html?sort_value=1&displaynum=0&spec_options_id%5B179%5D%5B%5D=1&spec_options_id%5B2%5D%5Bw1%5D=&spec_options_id%5B2%5D%5Bw2%5D=
https://www.acwholesalers.com/cooling/ducted-mini-splits.html?sort_value=1&displaynum=0&spec_options_id%5B179%5D%5B%5D=1&spec_options_id%5B2%5D%5Bw1%5D=&spec_options_id%5B2%5D%5Bw2%5D=
https://www.acwholesalers.com/cooling/ducted-mini-splits.html?sort_value=1&displaynum=0&spec_options_id%5B179%5D%5B%5D=1&spec_options_id%5B2%5D%5Bw1%5D=&spec_options_id%5B2%5D%5Bw2%5D=
https://www.acwholesalers.com/cooling/ducted-mini-splits.html?sort_value=1&displaynum=0&spec_options_id%5B179%5D%5B%5D=3&spec_options_id%5B2%5D%5Bw1%5D=&spec_options_id%5B2%5D%5Bw2%5D=
https://techcleanca.com/heat-pump-data/download-data/
https://techcleanca.com/heat-pump-data/download-data/
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Figure 7 Single-Zone Ductless Mini-Split System Diagram 

 
Source: LG. A Guide to LG’s Mini-Split and Multi-Split Systems for Optimal Comfort (2025). Accessed at: 
https://www.lg.com/global/business/insights/hvac/blog/a-guide-to-lgs-mini-split-and-multi-split-systems-for-optimal-comfort/.  

Pros 

▪ Provides zoning flexibility – Multiple-single zone units can be installed in a building to provide 
high thermal comfort and temperature control across different rooms/zones.  

▪ Lower Installation costs – Ductless systems do not need ductwork and are easier to install than 
ducted versions, helping to lower costs. However, larger homes with many zones can see higher 
costs.  

▪ Higher efficiency than ducted systems – Since ductless systems don’t lose hot/cold air through 
leaky ducts, these systems are more efficient.  

▪ Great for homes without ducts – Homes with wall furnaces, gas fired hydronic, or other ductless 
systems are great candidates for ductless mini-splits since these systems reduce the costs 
associated with installing new ductwork.  

Cons 

▪ Visible indoor units – Visible indoor air handling units are less common in California homes and, 
thus, can be a con for some people based on aesthetics. However, some companies are making 
new indoor units that are cleaner and customizable.  

▪ Cannot be configured to provide filtered, outdoor air – These systems recycle air from inside the 
home. This makes them more efficient, but their design does not allow for fresh makeup air to 
be added nor air to be filtered for indoor air quality. 

▪ Wall penetrations required for each indoor unit – Each of the zones installed will need holes 
installed in the wall (and outdoor walls depending on number of condensing units).  

▪ Outdoor space considerations – Some multizone systems require multiple condensing units 
which can require additional outdoor space.  

https://www.lg.com/global/business/insights/hvac/blog/a-guide-to-lgs-mini-split-and-multi-split-systems-for-optimal-comfort/
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▪ Can be oversized for multizone – When using mini-splits for multi-zone setups, mini-splits may 
be too large to effectively condition multiple zones. Current mini-splits do not come in small 
enough sizes for this use.  

Use Cases 

Ductless mini-split systems can be installed in any home where the homeowner wants a lower cost, 
high efficiency heat pump HVAC solution. However, they are especially useful in homes without 
existing ductwork, or homes which would need extensive ductwork upgrades. Mini-split systems 
provide customized comfort with the ability to have multiple zones. According to interviews with 
Peninsula Clean Energy and Electrify My Home, one major factor for not choosing a ductless mini-
split is the presence of in-room air handlers (usually mounted high on a wall), which some 
homeowners did not like for aesthetic reasons. Small single-zone units (e.g., an apartment or small 
single-family home) would likely find ductless mini-splits to be the most cost-effective (non-
portable) option. However, installers cautioned that ductless mini-splits are often not easier to 
install compared to a central system if existing ducts are present and in good enough condition to 
be used for a new central system.  

Equipment Costs 

Ductless mini-split systems can have a large range between $900 and $10,000 for a single zone 
depending on manufacturer, capacity, and efficiency.27  Longer refrigerant lines can also increase 
costs. Three-zone mini-split systems have similarly large ranges of $4,200 to $15,000 with higher 
end equipment offering ceiling cassette vents, high capacity, and very high Seasonal Energy 
Efficiency Ratio (SEER) ratings (i.e., a measure of efficiency).28  

Market Prevalence  

Ducted mini-split systems accounted for 14 percent of installations in the TECH Clean California 
rebate program for permanently installed heat pump systems in single-family and small multi-family 
homes in the Bay Area between 2021 and 2025 (as shown in Figure 3).29 While ductless mini-splits 
appear to be a lower cost and simpler solution than ducted systems, installers and program 
operators were split over their long term growth. Some interviewees thought that mini-splits would 
gain in popularity as the aesthetics became more common and designs improved. Others thought 
the momentum of the ducted central system would continue to dominate. While national sales data 
sources do not differentiate between ducted and ductless systems, TECH Clean California data and 
installer interviews both point to ductless mini-splits being a small portion of total installations. 
Some installers also noted that while ductless mini-splits are a good solution for smaller units and 
buildings without ducts, they are more complicated to install than central ducted systems when 
ducts are present and in good working order.  

 

27 AC Wholesalers. Single Zone Ductless Mini Splits. Accessed at: https://www.acwholesalers.com/cooling/ductless-single-zone-mini-
splits.html  

28 AC Wholesalers. Multi Zone Ductless Mini Splits. Accessed at: https://www.acwholesalers.com/cooling/multi-zone-ductless-mini-
splits.html?sort_value=1&displaynum=0&spec_options_id%5B179%5D%5B%5D=3&spec_options_id%5B2%5D%5Bw1%5D=&spec_option
s_id%5B2%5D%5Bw2%5D=.  

29 TECH Clean California. “TECH Working Data Set Single-family” (October 2025). Accessed at: https://techcleanca.com/heat-pump-
data/download-data/  

https://www.acwholesalers.com/cooling/ductless-single-zone-mini-splits.html
https://www.acwholesalers.com/cooling/ductless-single-zone-mini-splits.html
https://www.acwholesalers.com/cooling/multi-zone-ductless-mini-splits.html?sort_value=1&displaynum=0&spec_options_id%5B179%5D%5B%5D=3&spec_options_id%5B2%5D%5Bw1%5D=&spec_options_id%5B2%5D%5Bw2%5D=
https://www.acwholesalers.com/cooling/multi-zone-ductless-mini-splits.html?sort_value=1&displaynum=0&spec_options_id%5B179%5D%5B%5D=3&spec_options_id%5B2%5D%5Bw1%5D=&spec_options_id%5B2%5D%5Bw2%5D=
https://www.acwholesalers.com/cooling/multi-zone-ductless-mini-splits.html?sort_value=1&displaynum=0&spec_options_id%5B179%5D%5B%5D=3&spec_options_id%5B2%5D%5Bw1%5D=&spec_options_id%5B2%5D%5Bw2%5D=
https://techcleanca.com/heat-pump-data/download-data/
https://techcleanca.com/heat-pump-data/download-data/
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3.4.2.2 Wall-Mounted Systems 

Technology Overview  

Wall-mounted heat pump systems are packaged units which have all heat pump systems within one 
single unit. These units can be placed within a wall, on a wall, or in a closet. These systems have two 
wall penetrations for air exchange and some (such as the example from Ephoca in Figure 8) also 
provide bathroom exhaust fan options. Some systems (such as the example from Ephoca in Figure 8) 
also have energy recovery ventilator (ERV) systems which are mechanical ventilation units that 
continuously replace stale, indoor air with fresh, outdoor air. Each unit provides heating and cooling 
to a single zone or room. Large buildings with multiple rooms would need multiple units. These units 
also need access to an outdoor wall, so they are not ideal for rooms that are completely interior to 
the building. These systems work similarly to the window-mounted systems but are more 
permanent, provide higher capacity heating and cooling, and do not block window space. However, 
they do need professional installation and electrical work.  

 

Figure 8 Wall-Mounted Heat Pump Unit Diagram (Ephoca) 

 
Source: Ephoca. AIO Vertical Stack with ERV: Product Data Sheet (2025). Accessed at: 
https://static1.squarespace.com/static/65032c045fdb0b6ecf70b48d/t/686d8fbe121a5f7a96ea311b/1752010690078/AIO+Vertical+Stack
+with+ERV+Product+Data+Sheet.pdf.  

https://static1.squarespace.com/static/65032c045fdb0b6ecf70b48d/t/686d8fbe121a5f7a96ea311b/1752010690078/AIO+Vertical+Stack+with+ERV+Product+Data+Sheet.pdf
https://static1.squarespace.com/static/65032c045fdb0b6ecf70b48d/t/686d8fbe121a5f7a96ea311b/1752010690078/AIO+Vertical+Stack+with+ERV+Product+Data+Sheet.pdf
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Pros  

▪ Provides zoning flexibility – By installing multiple units, wall mounted heat pumps can provide 
the right amount of heating/cooling across a building.  

▪ Lower installation costs due to simple installation – The packaged unit is all in one and does not 
require ducting.  

▪ Can be configured to provide filtered, outdoor air – Ability to mix return air with filtered, 
outdoor air to balance indoor air quality and efficiency.  

▪ Higher efficiency than ducted systems – No loss of conditioned air through leaky ductwork.  

Cons 

▪ Requires access to an outside wall.  

▪ Visible indoor units may impact aesthetics and block wall space. 

▪ Wall penetration required for installation. 

Use Cases 

Wall-mounted systems are a good fit for buildings without existing ductwork and could replace a 
traditional mini-split system. They also do not require any outdoor area for the condensing unit and 
could help eliminate outdoor space or aesthetic challenges. These units are also well suited for small 
units or larger buildings if multiple units are installed (but this would increase costs).   

Equipment Costs 

Wall mounted units cost between $3,800 and $12,800 depending on the configuration and size of 
the unit.30  

Market Prevalence  

Wall-mounted heat pumps are an emerging technology with several new entrants in the market 
(including Ephoca and Midea). However, specific market data was not available.  

3.4.3 Air-to-Water Heat Pumps Systems 

Air-to-water heat pump systems that transfer heat from outdoor air into water to provide space 
heating and/or domestic hot water. The systems can be configured in several different ways (i.e., 
monobloc or split system) and can be connected to either a home’s hydronic system (i.e., system 
that uses water rather than air to move heat) or ductwork to provide space heating. 

3.4.3.1 Monobloc and Split Air-to-Water Systems 

Technology Overview  

Air-to-water heat pump systems can either be monobloc systems which are packaged systems that 
are completely outdoors, or split systems that have an outdoor condenser and indoor unit. These 
systems can provide hot water for hydronic heating (i.e., homes which are heated by hot water 
loops or radiators). They can also use a heat exchanger and air handler to provide heat (but not 

 

30 Source 2050. Air Treatment Units. Accessed at: https://source2050.com/product-category/mechanicals/mechanicals_conditioning/  

https://source2050.com/product-category/mechanicals/mechanicals_conditioning/
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cooling) through ductwork. An example of a split air-to-water heat pump system is shown in Figure 
9, below. 

 

Figure 9 Air-to-Water Heat Pump System Diagram 

  
Source: Pellergy. Air to Water Heat Pump Systems. Accessed at: https://pellergy.com/heat-pump-systems/air-to-water-heat-pumps/.  

Pros  

▪ Provides familiar indoor aesthetics – air to water heat pumps can provide heat through 
traditional ductwork or existing radiant floors/radiators. 

▪ Provides radiant heating comfort – Radiant heat provides quiet even heating and warm floors 
(when using underfloor heating). 

▪ Provides domestic hot water – Air to water systems provide both heating and hot water in one 
system (rather than with a separate water heater). 

▪ Simple indoor installation (i.e., no indoor refrigerant piping, no air handler) – Can be installed 
using existing piping (if present). 

▪ Low indoor noise (no air handler) – No air handler means no indoor fans or related air noise.  

▪ Zoning flexibility – System can be configured to provide multiple zones using thermostatic 
radiator valves. 

https://pellergy.com/heat-pump-systems/air-to-water-heat-pumps/


Bay Area Air District 

Zero-NOx Space Heating Single-family and Multi-family Technologies 

 

22 

Cons 

▪ Cannot be configured to provide filtered, outdoor air – The system does not provide any 
outdoor air nor filter air for indoor air quality since the system uses water as the heating 
medium.  

▪ Requires indoor hydronic equipment and space (e.g., buffer tanks, pumps, radiators) – If a home 
does not already have a hydronic system, these systems would be complicated to install.  

▪ Does not provide cooling – Air to water systems only provide hot water, no air cooling is 
available.  

▪ Higher outdoor noise and outdoor footprint – An external heat pump system with fan is located 
outdoors.  

Use Cases 

Air-to-water heat pumps can be a solution for homes with existing boilers or hydronic heating. They 
also provide both heat and hot water and are usually associated with large thermal storage (i.e., hot 
water tanks) that can act as a thermal battery and lower peak electricity use by providing heat and 
hot water without having to heat additional water during peak hours. Air-to-water systems can also 
be used with ductwork to provide forced-air heating. These systems are more expensive but provide 
high efficiency heat and hot water, as well as radiant heat which is preferred by some consumers.  

Equipment Costs 

Air-to-water heat pump costs have a wide range depending on the amount of hot water storage, 
size, manufacturer, and, if ducted, air heating is also included. Prices range from $9,500 to $25,000 
or more depending on system specifics.31 Under some incentive programs, these systems may 
qualify as energy storage systems allowing customers to access additional incentives for these 
systems compared to other heat pump HVAC systems. 

Market Prevalence  

Air-to-water heat pump heating systems are considered emerging in the U.S. However, they are 
much more established in Europe.32 However, specific market data was not available. 

3.4.4 Non-Permanent Heat Pump Systems 

Non-permanent heat pump systems are those which do not need any construction or home 
modifications to install. These systems range in their portability from relatively stationary window-
mounted units (which can be moved but are heavy) to very portable systems like plug-in room 
heaters on wheels. These systems range from more long-term solutions like the window-mounted 
systems to auxiliary or emergency units like small room heaters. It is not currently clear if these 
systems meet California’s current laws for permanent heat in a dwelling or rental unit,33 but 

 

31 Arctic Heat Pumps. Shipping Quote. Accessed at: https://www.arcticheatpumps.com/shipping-quote.html  

32 Plumbing & Mechanical Contractors & Engineers. Air-to-water heat pumps — a game changer for the hydronics industry (September 
2024). Accessed at: https://www.pmmag.com/articles/105927-air-to-water-heat-pumps-a-game-changer-for-the-hydronics-industry  

33 Current laws for permanent heating include the California Residential Code R303.10 for dwelling units and the Housing and 
Community Development Regulation, Heating (Title 25, Section 34) for rental units.  

https://www.arcticheatpumps.com/shipping-quote.html
https://www.pmmag.com/articles/105927-air-to-water-heat-pumps-a-game-changer-for-the-hydronics-industry
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window-mounted systems are an emerging technology and have been installed as permanent heat 
in New York City multi-family housing with success.34  

3.4.4.1 Window-Mounted Systems  

Technology Overview 

Window-mounted heat pump systems are relatively new to the market and provide heating and 
cooling to a room through a packaged unit that straddles an existing window. These 120-volt 
systems can be plugged into standard outlets and do not need additional electrical work nor 
electrical upgrades in most scenarios. The condensing unit sits on the outside of the window and the 
air handler sits on the inside. A small integrated duct connects the two sides and the window closes 
over the unit. Existing systems only work with single- or double-hung windows (i.e., windows that 
slide vertically rather than horizontally). These systems have low to no installation costs and require 
no plumbing or electrical work.  One example of a window-mounted system is shown below in 
Figure 10. These configurations do not cover the entire window, letting light into the space.  

 

34 New York Energy Research and Development Authority. Window Heat Pump Units Installed in Public Housing as Part of Clean Heat 
Challenge (September 2023). Accessed at: https://www.nyserda.ny.gov/About/Newsroom/2023-Announcements/2023-09-20-Governor-
Hochul-Announces-Installation-Of-Window-Heat-Pumps-For-New-York-City. 

https://www.nyserda.ny.gov/About/Newsroom/2023-Announcements/2023-09-20-Governor-Hochul-Announces-Installation-Of-Window-Heat-Pumps-For-New-York-City
https://www.nyserda.ny.gov/About/Newsroom/2023-Announcements/2023-09-20-Governor-Hochul-Announces-Installation-Of-Window-Heat-Pumps-For-New-York-City


Bay Area Air District 

Zero-NOx Space Heating Single-family and Multi-family Technologies 

 

24 

Figure 10 Window-Mounted Heat Pump System Example 

 
Source: Gradient. 120 V Window Heat Pumps that Install in under 30 Minutes. Accessed at: https://www.gradientcomfort.com/.  

Pros 

• Simple installation – No plumbing nor electrical work and no wall penetrations. Can be 
installed with two people (they are heavy) in single- and double-hung windows. 

• Low upfront cost – Lowest cost option for heating and cooling, though multiple units may be 
needed for larger homes.  

• More efficient than window air conditioning/resistance heat units – Provides high efficiency 
heating and cooling of a heat pump in a simple, room-based form factor.  

Cons 

▪ May impact indoor aesthetics and block window space – Unit is visible from indoors and takes 
up some window space. Newer unit styles (e.g., saddlebag type) significantly reduce this impact. 

• Currently limited to single- and double-hung windows (not horizontal sliding windows). 

• Cannot be configured to provide filtered, outdoor air – These systems recycle air from inside 
the home. This makes them more efficient, but their design does not allow fresh makeup air 
to be added nor air to be filtered for indoor air quality. 

https://www.gradientcomfort.com/
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• May be a source of noise – Condensing unit and fan are closer to the window and do 
produce noise, but new versions are relatively quiet (e.g., around 45 A-weighted decibels, 
dB(A)).35,36 

• Lower efficiency than fixed duct and ductless systems – Central systems and ductless 
systems can both reach higher efficiency ratings.   

• Only heats and cools one room – Each unit can condition about 350 to 500 square feet. 
Multiple units would be needed for larger homes or multiple rooms.  

Use Cases 

These units are ideal for providing heating and cooling to single rooms or small units (i.e., around 
350 to 500 square feet). The primary building type that has adopted these units is multi-family 
housing, where many units can be retrofitted at a low cost and without upgrading electrical utilities 
or additional plumbing. These units can replace traditional window air conditioning units (while also 
providing heat). They can also be a low-cost alternative for replacements in multi-family buildings 
with steam or hydronic heating.  

As mentioned above, use cases for these units are currently limited to buildings with single- and 
double-hung windows. However, the California Market Transformation Administrator (CalMTA) 
found that over 50 percent of California homes exclusively contain horizontal sliding windows. This 
finding indicates the limited applicability of these units across the state. To expand these units’ use 
cases, CalMTA is prioritizing the development of window-mounted heat pumps that work for sliding 
windows.37  

Equipment Costs 

Window-mounted units range in cost from between $550 for a basic window-mounted unit to 
$3,800 for the newer saddlebag style units.38,39 There are no installation nor electrical costs 
associated with the units which helps keep overall project costs down. An American Council for an 
Energy-Efficient Economy report found that window heat pumps generally have the lowest life-cycle 
capital and energy costs for centrally heated multi-family buildings (about $14,500 per apartment 
on average).40 

 

35 Gradient. Gradient All-Weather 120VTM Window Heat Pump. Accessed at: https://www.gradientcomfort.com/products/gradient-all-
weather-120v-window-heat-pump?srsltid=AfmBOoozKh_mUCxHejADnjlvvY7vdS9IxKSynWkfsB7cvSnTf7duxEhD.  

36 Amazon. Midea 8,000 BTU Smart Inverter Air Conditioner Window Unit with Heat and Dehumidifier. Accessed at: 
https://www.amazon.com/dp/B0CVVQWGH2?tag=kitchenryitems-20&linkCode=osi&th=1.  

37 California Market Transformation Administrator. Room Heat Pumps: Market Transformation Initiative Plan (December 2024). Accessed 
at: https://calmta.org/wp-content/uploads/2025/09/MTI-Plan-Room-Heat-Pump-121225.pdf.  

38 Switching To Electric. The Ultimate Window Heat Pump Guide (August 2023). Accessed at: 
https://switchingtoelectric.com/blog/ultimate-window-heat-pump-guide.  

39 CNET. This Window Heat Pump Can Be Installed in Just Minutes Without an Electrification. Here’s How (May 2025). Accessed at: 
https://www.cnet.com/home/energy-and-utilities/this-window-heat-pump-installs-in-just-minutes-heres-how/.  

40 American Council for an Energy-Efficient Economy. Decarbonizing Space Heating in Existing Centrally Heated Multifamily Buildings (July 
2025). https://www.aceee.org/sites/default/files/pdfs/b2506.pdf  

https://www.gradientcomfort.com/products/gradient-all-weather-120v-window-heat-pump?srsltid=AfmBOoozKh_mUCxHejADnjlvvY7vdS9IxKSynWkfsB7cvSnTf7duxEhD
https://www.gradientcomfort.com/products/gradient-all-weather-120v-window-heat-pump?srsltid=AfmBOoozKh_mUCxHejADnjlvvY7vdS9IxKSynWkfsB7cvSnTf7duxEhD
https://www.amazon.com/dp/B0CVVQWGH2?tag=kitchenryitems-20&linkCode=osi&th=1
https://switchingtoelectric.com/blog/ultimate-window-heat-pump-guide
https://www.cnet.com/home/energy-and-utilities/this-window-heat-pump-installs-in-just-minutes-heres-how/
https://www.aceee.org/sites/default/files/pdfs/b2506.pdf
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Market Prevalence  

Window-mounted heat pump units are a newer entry to the heat pump market. In 2021, the New 
York State Energy Research and Development Authority (NYSERDA) initiated a market acceleration 
program to facilitate the development of these units. NYSERDA initiated the Clean Heat for All 
Challenge asking companies to design a low-cost, easy-installation window heat pump that can 
serve multi-family residents in cold climates. NYSERDA awarded contracts to the winners of this 
challenge, Gradient and Midea, to manufacture 30,000 window heat pumps for New York City 
Housing Authority residents after demonstration projects showed success based on consistent 
comfortable temperatures, lower energy use and energy costs, and positive customer feedback.41,42 
CalMTA is also running a market acceleration program for window-mounted units in existing single-
family and multi-family buildings.43 CalMTA completed a pilot to install non-permanent heat pump 
units, including window-mounted heat pump units, in Humboldt County, San Mateo County, and Los 
Angeles County. The pilot validated the benefits of these units including their cooling performance 
and overall customer satisfaction with installation, comfort, and energy costs. The pilot did, 
however, identify the need for assistance to lift the units during self-installation.44  

While the pilot projects demonstrated the viability of window-mounted heat pump systems, overall 
sales data are not available for these systems and since they are easy to install, contractors do not 
have information on overall prevalence. Future CalMTA research will help track this technology 
type’s progress in the market.  

3.4.4.2 Portable Units 

Technology Overview 

Portable units are smaller room-based heat pumps that can be moved from room to room, as 
needed. However, they still need an outside air source to function. These units use a small duct to 
pull in outside air through a window. More efficient units use dual ducts which pull in outdoor air to 
cool the compressor and help negate negative pressure which would pull in unconditioned air from 
outside.45 Similar to window-mounted heat pumps, portable units are also 120 volts and can be 
plugged in to a standard wall outlet. Like all heat pumps, they create condensate that needs to be 
drained periodically. These systems are very easy to install and have the lowest cost. However, each 
room needs its own unit. Figure 11, below, shows an example of a portable unit. 

 

41 New York Energy Research and Development Authority. Window Heat Pump Units Installed in Public Housing as Part of Clean Heat 
Challenge (September 2023). Accessed at: https://www.nyserda.ny.gov/About/Newsroom/2023-Announcements/2023-09-20-Governor-
Hochul-Announces-Installation-Of-Window-Heat-Pumps-For-New-York-City.  

42 New York State Energy Research and Development Authority, New York Power Authority, and New York City Housing Authority. How & 
When? Clean Heat and Climate-Friendly Homes for All (January 2025). Accessed at: https://be-exchange.org/wp-
content/uploads/2025/01/20250116_CleanHeat_Slides-UPDATED.pdf.  

43 California Market Transformation Administrator. Portable/Window Heat Pumps: Market Transformation Advancement Plan (February 
2024). Accessed at: https://calmta.org/wp-content/uploads/2025/04/MTI-Advancement-Plan-Portable-Heat-Pumps.pdf.   

44 California Market Transformation Administrator. Room Heat Pump Self-Installation Practices Strategy Pilot Report (May 2025). 
Accessed at: https://calmta.org/wp-content/uploads/2025/09/Room-Heat-Pump-SIP-SA-Report-Final-5.pdf.  

45 Honeywell Air Comfort. Single hose v. dual hose PACs - Which is right for me? (February 2023). Accessed at: 
https://honeywellaircomfort.com/blogs/news/single-hose-vs-dual-hose-pacs-which-is-right-for-
me?srsltid=AfmBOop0M8KamI0Pdu5VEdSGJGvF_U-bEc0kSDIM7JDtYGYCNIW5N1Sy  

https://www.nyserda.ny.gov/About/Newsroom/2023-Announcements/2023-09-20-Governor-Hochul-Announces-Installation-Of-Window-Heat-Pumps-For-New-York-City
https://www.nyserda.ny.gov/About/Newsroom/2023-Announcements/2023-09-20-Governor-Hochul-Announces-Installation-Of-Window-Heat-Pumps-For-New-York-City
https://be-exchange.org/wp-content/uploads/2025/01/20250116_CleanHeat_Slides-UPDATED.pdf
https://be-exchange.org/wp-content/uploads/2025/01/20250116_CleanHeat_Slides-UPDATED.pdf
https://calmta.org/wp-content/uploads/2025/04/MTI-Advancement-Plan-Portable-Heat-Pumps.pdf
https://calmta.org/wp-content/uploads/2025/09/Room-Heat-Pump-SIP-SA-Report-Final-5.pdf
https://honeywellaircomfort.com/blogs/news/single-hose-vs-dual-hose-pacs-which-is-right-for-me?srsltid=AfmBOop0M8KamI0Pdu5VEdSGJGvF_U-bEc0kSDIM7JDtYGYCNIW5N1Sy
https://honeywellaircomfort.com/blogs/news/single-hose-vs-dual-hose-pacs-which-is-right-for-me?srsltid=AfmBOop0M8KamI0Pdu5VEdSGJGvF_U-bEc0kSDIM7JDtYGYCNIW5N1Sy
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Figure 11 Example Portable Heat Pump Unit 

 
Source: CalMTA and Frigidaire. Portable/Window Heat Pumps: Market Transformation Advancement Plan (Februrary 2024). Accessed at: 
https://calmta.org/wp-content/uploads/2025/04/MTI-Advancement-Plan-Portable-Heat-Pumps.pdf.  

Pros 

• No installation or wall penetration required – These systems can be installed by a 
homeowner and only need access to a window.  

• Low upfront costs – These portable units only cost a few hundred dollars and can be 
suitable to augment other systems or to provide emergency heating during equipment 
failure and replacement.   

Cons 

• Lower efficiency than window-mounted units and fixed duct and ductless systems – single-
hose systems have lower efficiency than dual-hose systems because the negative pressure 
created by the single-hose system pulls in unconditioned air from outside.  

• Cannot be configured to provide filtered, outdoor air – These systems recycle air from inside 
the home. This makes them more efficient, but their design does not allow fresh makeup air 
to be added nor air to be filtered for indoor air quality.  

• Source of indoor and outdoor noise – While increasingly quiet, these systems are 
completely inside the conditioned room and do make some noise.  

• May impact indoor aesthetics – These units take up space in each room and block some of 
the window space for the outdoor air vent.  

• One unit per room – These small units can only provide conditioning to one room. 

Use Cases 

Portable units are well suited for auxiliary heating (i.e., if one room is cooler than the others in your 
home) or for emergency situations when your furnace goes out and it will be several days before 
your heat is restored.  

https://calmta.org/wp-content/uploads/2025/04/MTI-Advancement-Plan-Portable-Heat-Pumps.pdf
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Equipment Costs 

Portable heat pumps range from approximately $400 to $1,200 depending on the number of hoses 
(i.e., single vs. dual), the size, and the manufacturer.46  

Market Prevalence 

No dedicated sales data was available for portable heat pumps. However, the CalMTA market 
accelerator program will track the market for portable heat pumps in the future.47  

3.5 Sales and Trends 

National sales data do not provide publicly accessible data on the type of heat pumps being sold. 
However, the TECH Clean California rebate program provides insight into the permanent (i.e., non-
portable) heat pump HVAC types most commonly installed in single-family and small multi-family 
homes in the Bay Area. As shown in Figure 3, centrally ducted split systems were the most common 
heat pump HVAC systems accounting for 57 percent of Bay Area installations in single-family and 
small multi-family homes. These systems were followed by ducted and ductless mini-split systems at 
28 percent and 14 percent of installations, respectively. Ducted packaged systems were the least 
common type accounting for less than one percent of program installations. A smaller portion was 
also ducted, but the specific heat pump HVAC type was unspecified.48  

These data show the prevalence of ducted split systems, ducted mini-split systems, and ductless 
mini-split systems amongst heat pump HVAC solutions for single-family and small multi-family 
homes in the Bay Area. Interviews with Peninsula Clean Energy and Electrify My Home validated the 
popularity of these three heat pump HVAC types as well, citing they are the most commonly 
installed and recommended by Bay Area contractors. The interview with Electric Air validated the 
popularity of ducted split systems specifically but thought that the ducted mini-split number was 
too high and could be due to misreporting. The TECH Clean California rebate program does not 
cover non-permanent heating technologies and, therefore, data specific to the Bay Area on these 
technologies were not available at the time of this report’s preparation.   

While ducted split systems are currently the most common heat pump HVAC type, some 
interviewees thought that mini-split systems could grow in popularity in the U.S. market due to their 
flexibility, efficiency, and ease of installation in buildings without traditional ductwork.49 Peninsula 
Clean Energy also indicated an expected growth in mini-splits in the Bay Area as residents become 
more accustomed to the aesthetics of visible indoor units. Other installers thought that central 
systems have the momentum and will continue to be the primary model installed in the Bay Area.  

Moreover, window-mounted and portable units are expected to grow in popularity for single-room 
heat pump HVAC solutions, as CalMTA and NYSERDA’s market accelerator programs advance the 

 

46 Amazon. Portable Heat Pump Listings. Accessed at: https://www.amazon.com/portable-heat-pump/s?k=portable+heat+pump.  

47 CalMTA. Portable/Window Heat Pumps Advancement Plan (February 2024). Accessed at: https://calmta.org/resourcereport/portable-
window-heat-pumps-advancement-plan/  

48 TECH Clean California. “TECH Working Data Set Single-family” (October 2025). Accessed at: https://techcleanca.com/heat-pump-
data/download-data/  

49 Research and Markets. U.S. Mini Split Air Conditioning System Market Opportunity, Growth Drivers, Industry Trend Analysis, and 
Forecast 2025-2034 (February 2025). Accessed at: https://www.researchandmarkets.com/reports/6060497/u-s-mini-split-air-
conditioning-system-market  

https://www.amazon.com/portable-heat-pump/s?k=portable+heat+pump
https://calmta.org/resourcereport/portable-window-heat-pumps-advancement-plan/
https://calmta.org/resourcereport/portable-window-heat-pumps-advancement-plan/
https://techcleanca.com/heat-pump-data/download-data/
https://techcleanca.com/heat-pump-data/download-data/
https://www.researchandmarkets.com/reports/6060497/u-s-mini-split-air-conditioning-system-market
https://www.researchandmarkets.com/reports/6060497/u-s-mini-split-air-conditioning-system-market
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development of non-permanent heat pump HVACs that meet window configuration needs, raise 
market awareness, and support energy bill rate structures that support electrification.50   

3.6 Supply Chain Impacts 

While growing, the heat pump HVAC market faces short term supply chain uncertainty. Although 
global shortages of components (such as semiconductor chips) have been largely resolved since the 
COVID-19 pandemic, recent cost pressures and regulations raise uncertainty around the future 
pricing and availability for the heat pump HVAC market. The following subsections detail the 
uncertainty generated by cost pressures and regulations to transition to low global warming 
potential (GWP) refrigerants (see Section 3.6.2 below). It should be noted that installers interviewed 
as part of this report did not have significant supply chain issues currently but have seen equipment 
costs increase. The installers indicated they are trying to absorb these cost increases through labor 
efficiencies rather than passing the cost increases through to customers.  

3.6.1 Cost Pressures 

Continued inflation and rising costs for raw materials have led to price increases for heat pump 
HVACs. After a sharp increase in 2022, the HVAC market’s producer price index (an indicator of 
wholesale inflation) continued to rise through 2025 according to data from the U.S. Bureau of Labor 
Statistics.51 The market’s inflation can be in part attributed to rising costs for raw materials. Electrify 
My Home indicated that they experienced some price increases due to copper costs, which reached 
record highs in 2025 due to a supply shortage and uncertainty around future tariffs. Copper prices 
are expected to continue to increase through 2026.52  

These cost increases have led major brands to implement price adjustments. In late 2024 and early 
2025, manufacturers announced price increases ranging from two to ten percent on residential 
HVAC products. For example, Daikin announced a price increase of seven percent on mini-split heat 
pump equipment in May 2025 while Bosch announced a price increase of two percent on all heat 
pumps in May 2025. Similar price increases were also seen across all HVAC equipment for some 
manufacturers. For example, Daikin also announced a price increase of seven percent for all 
Goodman Daikin equipment, which includes gas furnaces, in May 2025. 53  

Electric Air noted during their interview that some equipment costs had significantly increased (by 
over $2,000) and that they were working to mitigate these costs through improved efficiency and 
sourcing (e.g., narrowing down the HVAC products they offer customers).  

3.6.2 Refrigerant Transition 

Under the American Innovation and Manufacturing Act, the U.S. Environmental Protection Agency 
(EPA) established restrictions on the use of hydrofluorocarbons (HFCs) in certain sectors. Beginning 

 

50 CalMTA. Room Heat Pumps Market Transformation Initiative Plan (December 2024). Accessed at: https://calmta.org/wp-
content/uploads/2025/09/MTI-Plan-Room-Heat-Pump-121225.pdf  

51 Federal Reserve Bank of St. Louis. Producer Price Index by Industry: HVAC and Commercial Refrigeration Equipment (September 2025). 
Accessed at: https://fred.stlouisfed.org/series/PCU3334133341.  

52 J.P. Morgan. Copper Prices Could Soar Further Amid a Tightening Market (November 2025). Accessed at: 
https://www.jpmorgan.com/insights/global-research/commodities/copper-
outlook#:~:text=Key%20takeaways,and%20could%20the%20rally%20continue.   

53 Paschal Air. 2025 HVAC Price Increases by Brand (2025). Available at: https://gopaschal.com/resources/2025-hvac-price-increases/  

https://calmta.org/wp-content/uploads/2025/09/MTI-Plan-Room-Heat-Pump-121225.pdf
https://calmta.org/wp-content/uploads/2025/09/MTI-Plan-Room-Heat-Pump-121225.pdf
https://fred.stlouisfed.org/series/PCU3334133341
https://www.jpmorgan.com/insights/global-research/commodities/copper-outlook#:~:text=Key%20takeaways,and%20could%20the%20rally%20continue
https://www.jpmorgan.com/insights/global-research/commodities/copper-outlook#:~:text=Key%20takeaways,and%20could%20the%20rally%20continue
https://gopaschal.com/resources/2025-hvac-price-increases/
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January 1, 2025, HVACs (i.e., stationary residential and light commercial air conditioning and heat 
pumps) may no longer use HFCs or HFC blends with a GWP of 700 or higher. The prohibition applies 
to the manufacture, distribution, sale, installation, import, and export of HVACs in the U.S.54 This 
mandate requires a switch from refrigerants that are currently standard in the industry (like R-410a 
with a GWP or 2,088) to “A2L” refrigerants with GWPs below 700.  

This requirement may have contributed to the surge in heat pump HVAC sales observed in 2024 (as 
shown in Figure 1) as manufacturers rushed to ship systems using the high GWP R-410a refrigerant. 
The requirement has also introduced uncertainty about costs and lead times in the HVAC market. 
Shortages of A2L refrigerants have been reported with distributors and contractors indicating prices 
have increased and lead times have become unpredictable.55, 56 However, both Electrify My Home 
and Electric Air reported during their interviews they did not notice supply chain impacts from this 
recent refrigerant requirement change.  

3.6.3 Regulatory Drivers 

While supply chain impacts are uncertain, there are also regulatory drivers pushing continued use of 
heat pump HVACs in the Bay Area and throughout California. California’s Building Energy Efficiency 
Standards (Title 24, Part 6) updates continue to incentivize heat pump HVAC installation in both 
residential and commercial buildings and several cities have adopted reach codes (e.g., Air 
Conditioning to Heat Pump reach codes) which incentivize the installation of heat pump HVAC units 
when replacing an air conditioner.57, 58 These regulations have supported the overall market trend 
toward heat pump HVAC units.  

 

 

54 U.S. Environmental Protection Agency. Technology Transitions HFC Restrictions by Sector. Accessed at: https://www.epa.gov/climate-
hfcs-reduction/technology-transitions-hfc-restrictions-
sector#:~:text=Beginning%20January%201%2C%202025%2C%20certain,the%20Technology%20Transitions%20Program%20website.  

55 Air Conditioning Heating Refrigeration News. R-454B Shortage Creates Challenges for Distributors (April 2025). Accessed at: 
https://www.achrnews.com/articles/164518-r-454b-shortage-creates-challenges-for-distributors  

56 Air Conditioning Heating Refrigeration News. R-454B Shortage Creates Challenges for Distributors (April 2025). Accessed at: 
https://www.achrnews.com/articles/164518-r-454b-shortage-creates-challenges-for-distributors  

57 California Energy Commission. 2025 Building Energy Efficiency Standards (2025). Accessed at: https://www.energy.ca.gov/programs-
and-topics/programs/building-energy-efficiency-standards/2025-building-energy-efficiency  

58 California Energy Codes and Standards. Reach Code Paths: Electrification. Accessed at: https://localenergycodes.com/content/reach-
codes/electric-ready.  

https://www.epa.gov/climate-hfcs-reduction/technology-transitions-hfc-restrictions-sector#:~:text=Beginning%20January%201%2C%202025%2C%20certain,the%20Technology%20Transitions%20Program%20website
https://www.epa.gov/climate-hfcs-reduction/technology-transitions-hfc-restrictions-sector#:~:text=Beginning%20January%201%2C%202025%2C%20certain,the%20Technology%20Transitions%20Program%20website
https://www.epa.gov/climate-hfcs-reduction/technology-transitions-hfc-restrictions-sector#:~:text=Beginning%20January%201%2C%202025%2C%20certain,the%20Technology%20Transitions%20Program%20website
https://www.achrnews.com/articles/164518-r-454b-shortage-creates-challenges-for-distributors
https://www.achrnews.com/articles/164518-r-454b-shortage-creates-challenges-for-distributors
https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2025-building-energy-efficiency
https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2025-building-energy-efficiency
https://localenergycodes.com/content/reach-codes/electric-ready
https://localenergycodes.com/content/reach-codes/electric-ready
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4 Conclusion 

Overall, the heat pump HVAC market has several core equipment configurations that are currently 
being installed. The most common configurations being installed include central ducted split 
systems, ducted mini-splits, and ductless mini-splits. Central ducted split systems are by far the most 
common, based on TECH Clean California data as well as interviews with installers and program 
administrators. Central ducted split systems are the most common due to their ability to replace 
centrally ducted furnaces, which are the most common heating type in the Bay Area, as well as their 
benefits for aesthetics and comfort. However, these systems have downsides including the overall 
cost of installation due to the necessary ductwork and lack of zoning. Ductless mini-split systems can 
have lower costs (especially when using fewer zones) but have a different aesthetic (i.e., air 
handlers visible inside each room) that American consumers are less accustomed to. Finally, ducted 
mini-splits bring the benefits of both ducted and mini-split systems, but have higher installation 
costs due to the need to run multiple new ducts within the building.  

Supplementing these core technologies are several emerging technologies which will help fill 
specific needs and challenges. Wall-mounted systems could reduce installation costs by providing a 
packaged solution without requiring ductwork or refrigerant lines (but with a need for an outside 
wall). Window-mounted systems have been deployed as a low-cost solution to provide room-by-
room heating and cooling without installation costs. Finally, portable units can augment primary 
systems or provide emergency heating and cooling during a retrofit. However, portable units are not 
a replacement for a primary system providing permanent heat.  

Overall market forces show strong growth for heat pump systems nationwide, with over 54 percent 
of new space heating equipment sold since late 2023 being a heat pump.59 However, there 
continues to be uncertainty in the market due to economic and regulatory factors. While new 
requirements like California’s Building Energy Efficiency Standards (Title 24, Part 6) updates and 
local Air Conditioning to Heat Pump reach codes are encouraging the installation of heat pump 
HVACs, economic policies like increased tariffs and regulations like the transition to A2L refrigerants 
(i.e., low GWP refrigerants) could increase costs and lead times.

 

59 Rocky Mountain Institute (RMI). Tracking the Heat Pump and Water Heater Market in the United States (2024). Accessed at: 
https://rmi.org/insight/tracking-the-heat-pump-water-heater-market-in-the-united-states/ 

https://rmi.org/insight/tracking-the-heat-pump-water-heater-market-in-the-united-states/
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Summary of Air-Source Heat Pump HVAC Technology Types 

Technology 
Configuration 

Overview Use Cases Pros Cons 
Established or 

Emergent Status 
Examples 

Equipment 
Costs1 

Ducted        

Central Split Heat 
Pump System 

Consists of a separate outdoor and 
indoor unit connected by refrigerant 
lines, with the indoor unit connected 
to ductwork to deliver heated or 
cooled air to the whole building. 

Whole-home heating 
for single-family and 
small multi-family 
homes with existing 
ductwork or spaces for 
ductwork. 

▪ Provides familiar indoor 
aesthetics to other 
common ducted systems 

▪ Can be configured to 
provide filtered, outdoor 
air  

▪ Provides multi-room 
coverage 

▪ Lower interior noise due 
to outdoor condenser unit 

 

▪ Limited zoning flexibility 

▪ Lower efficiency than 
ductless systems 

▪ Higher and more variable 
installation costs due to 
complex installation (e.g., 
duct replacement due to 
leaks or asbestos) 

▪ More outdoor space and 
noise due to outdoor 
condenser unit 

Established - most 
common 

 

▪ Mitsubishi Electric SVZ 
+ SUZ and PVA+ PUZ 

▪ Daikin FIT and SkyAir 

▪ Carrier Infinity and 
Performance Heat 
Pump + Fan Coil 

▪ GREE Ultra-Heat Ducted 
Unit 

$3,500-$7,000 

Packaged Heat 
Pump System 

Consists of an outdoor unit that 
contains all major components and 
connects directly to ductwork to 
deliver heated or cooled air to the 
whole building.  

Whole-home heating 
for single-family or small 
multi-family homes with 
existing packaged units 
(e.g., rooftop or ground) 
and ductwork. 

▪ Provides familiar indoor 
aesthetics to other 
common ducted systems 

▪  Can be configured to 
provide filtered, outdoor 
air 

▪ Provides multi-room 
coverage 

▪ Saves indoor space due to 
fully outdoor unit 

▪ Lower interior noise due 
to fully outdoor unit 

▪ Limited zoning flexibility 

▪ Lower efficiency than 
ducted split systems and 
ductless systems 

▪ Higher and more variable 
installation costs due to 
complex installation (e.g., 
duct replacement due to 
leaks or asbestos, crane 
service or structural 
review for rooftop needs) 

▪ Higher exposure to 
weather reduces lifespan 
compared to indoor units 

▪ More outdoor space and 
noise due to outdoor 
condenser unit 

Established - rare in 
Bay Area single-
family homes due 
lower cooling loads 

▪ Carrier Performance 
and Comfort Series 
Packaged Heat Pump 

▪ Trane XR and XL 
Packaged Heat Pumps 

▪ Goodman GPH14H 
Packaged Heat Pump 

 

$2,000-$9,000 
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Ducted Mini-Split  Consists of separate outdoor and 
indoor unit(s) connected by 
refrigerant lines, with the indoor 
unit(s) connected directly to short 
duct runs to deliver heated or cooled 
air to specific zone(s) (i.e., multiple 
zones if more than one indoor unit). 

Whole-home heating 
for single-family and 
small multi-family 
homes with existing 
short-run ductwork or 
spaces for ductwork. 

▪ Provides familiar indoor 
aesthetics to other 
common ducted systems 

▪ Provides zonal control 

▪ Most efficient ducted 
system 

 

▪ Higher and more 
variable installation 
costs due to complex 
installation  

▪ New ductwork 
required 

▪ Requires space for 
multiple air handlers 

Established ▪ Mitsubishi Concealed Duct 
Mini Split Heat Pump System 

▪ Daikin FDMQ Ducted 
Concealed 

▪ Fujitsu AIRSTAGE Slim-Duct 
Units 

▪ GREE Slim Duct and Multi+ 
Ultra 

$2,500-  
$12,000 per zone 

Ductless        

Single-Zone and 
Multi-Zone Mini-
Split 

Consists of a separate outdoor and 
indoor unit(s) connected by 
refrigerant lines to deliver heated or 
cooled air to specific zone(s) (i.e., 
multiple zones if more than one 
indoor unit).  

Whole-home heating 
for single-zone single-
family and multi-family 
homes without existing 
ducts (e.g., accessory 
dwelling units, studio 
apartments) and multi-
zone single-family and 
multi-family homes 
without existing ducts 
(i.e., when using 
multiple indoor units) 

Partial-home heating for 
single-family homes 
with single-zone 
additions or converted 
spaces 

Targeted comfort 
improvements for 
single-family and multi-
family homes with high-
use or problem rooms 
(e.g., room over a 
garage, home office) 

▪ Provides zoning flexibility 

▪ Lower installation costs 
due to simple installation  

▪ Higher efficiency than 
ducted systems 

▪ Great for homes without 
ducts 

▪ Visible indoor units 
may impact 
aesthetics 

▪  Cannot be 
configured to 
provide filtered, 
outdoor air 

▪ Wall penetrations 
required for each 
indoor unit installed 

▪ Outdoor space 
considerations 

▪ Can be oversized for 
multizone 

Established Single-Zone: 

▪ Mitsubishi MUZ-FH/MSZ-FH 

▪ Daikin Aurora 

▪ Fujitsu Halcyon LZAS1 

Multi-Zone (2-5 Zones): 

▪ Mitsubishi Electric MXZ 
Multi-Zone Series 

▪ Daikin MXM Multi-Zone 
Series 

▪ Fujitsu AIRSTAGE AoU Multi-
Zone 

▪ GREE Multi21+ Series 

Single-Zone:  

▪ $900-
$10,000 

Multi-Zone (2-5 
Zones):  

▪ $4,200-
$15,000 
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Wall-Mounted 
Packaged Units 

Consists of a unit that contains all 
major components and connects to 
the outdoor and indoor spaces 
through a wall to deliver heated or 
cooled air to one specific zone.  

Whole- or partial-home 
heating for single-family 
and multi-family homes 
replacing a wall-
mounted gas furnace 
(e.g., accessory dwelling 
units, studio 
apartments, and rooms 
without ductwork) 

▪ Provides zoning flexibility 

▪ Can be configured to 
provide filtered, outdoor 
air  

▪ Lower installation costs 
due to simple installation 

▪ Higher efficiency than 
ducted systems 

▪ Requires access to an 
outside wall  

▪ Visible indoor units 
may impact 
aesthetics and block 
wall space 

▪ Wall penetration 
required for 
installation 

Emerging – several 
new U.S. market 
entrants  

▪ Ephoca All-in-One (AIO) Wall 
Mounted Units 

▪ Eubank EAH Wall Mount 
Heat Pump 

▪ Bard Wall-Mount Heat Pump 
(WM Series) 

$3,800-$12,800 

Air-to-Water 

Monobloc or Split 
Air-to-Water 
Systems 

Consists of an outdoor unit that 
contains all major components to 
heat water and connects directly to 
either a building’s hydronic system 
to deliver heated water to the whole 
building or ductwork to deliver 
heated air (heated by the water 
through a hydronic air handler) to 
the whole building. 

Whole-home heating 
for single-family and 
multi-family homes with 
existing hydronic 
distribution systems 
(e.g., radiant floor, wall, 
or ceiling heating; 
baseboard heating) or 
looking to electrify both 
water and space heating 
systems. 

▪ Provides zoning flexibility 

▪ Provides familiar indoor 
aesthetics to ducted 
systems 

▪ Provides radiant heating 
comfort 

▪ Simple indoor installation 
(i.e., no indoor refrigerant 
piping, no air handler) 

▪ Low indoor noise 

▪ Cannot be 
configured to 
provide filtered, 
outdoor air 

▪ Requires indoor 
hydronic equipment 
and space (e.g., 
buffer tanks, pumps) 

▪ No cooling 

▪ Higher outdoor noise 
and outdoor 
footprint 

Emerging – 
established in 
Europe 

▪ Daikin Altherma 

▪ Harvest Thermal System 
$9,500-$25,000 

Non-Permanent        

Window-Mounted 
Units 

Consists of a self-contained unit that 
contains all major components and 
sits within a standard single- or 
double-hung window to deliver 
heated or cooled air to a room.  

Whole-home heating 
for small (i.e., 500 
square feet per window 
unit) single-family and 
multi-family homes 
without existing ducts 
or where mini-split 
retrofits are 
impractical/too 
expensive (e.g., older 
studio apartments and 
condominiums) 

▪ Simple installation (in 
single- or double-hung 
windows) 

▪ Low upfront costs 

▪ More efficient than 
window AC/resistance 
heat 

 

▪ May impact indoor 
aesthetics and block 
window space 

▪ Currently limited to 
single- and double-
hung windows (not 
horizontal sliding 
windows) 

▪ Cannot be 
configured to 

Established – 
sleeker designs 
emerging 

▪ LG LW2423HR 

▪ Gradient All-Weather 120V™ 
Window Heat Pump 

▪ Midea Packaged Window 
Heat Pump 

$550-$3,800 
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Targeted comfort 
improvements for 
single-family and multi-
family homes with high-
use or problem rooms 
(e.g., room over a 
garage, home office) 

provide filtered, 
outdoor air 

▪ May be a source of 
noise 

▪ Lower efficiency than 
fixed duct and 
ductless systems 

Portable Units Consists of a self-contained, mobile 
unit (i.e., on wheels) that contains all 
major components delivers heated 
or cooled air to a localized area using 
a vented exhaust hose. 

Spot heating for short-
term targeted comfort 
improvements in rentals 
or for emergency 
backup when central 
systems are down. 

▪ “Plug-in” installation 

▪ No wall penetrations 
required 

▪ Low upfront costs 

 

▪ Lower efficiency than 
window-mounted 
units and fixed duct 
and ductless systems 

▪ Cannot be 
configured to 
provide filtered, 
outdoor air 

▪ Source of indoor and 
outdoor noise 

▪ May impact indoor 
aesthetics, block 
floor space, and 
block window space 
with vents 

Established ▪ Black+Decker BPACT14HWT 

▪ Midea DUO Smart Portable 
Air Conditioner (with Heat) 

▪ Amazon Basics 4-in-1 
Portable Heat Pump 

$400 to $1,200 

Notes: 

1 Equipment costs exclude costs associated with labor, installation materials, ductwork, and electrical; and vary by system size and features. References for equipment costs are included in each equipment sub-section within Section 3.4.  

 


