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Presentation Notes
Joan Wang – Contractor at BPA managing residential HVAC market research. 
Rick Huddle – Project manager of the data analysis project (Cadeo).
Mark Jerome – Special guest to speak to new federal standards and related changes to the HVAC market (CLEAResult, BPA’s PTCS program support).


HVAC Sales Data Collection

Annual collaboration between NEEA and BPA

Goal: Understand changes in residential and light

commercial HVAC sales volumes and efficiency levels
from 2016 to 2021

Bonneville
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Data Collection & Data Analysis &
Model Matching Reporting
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This collaboration results in robust information on the regional HVAC market. 
NEEA collects full-category sales data from HVAC suppliers and uses model numbers to map key information like efficiency to sales.
The entire dataset spans from 2016 to 2021 and we get updates on historical data every year.
BPA (via Cadeo) does the analysis and reporting. As part of the analysis, if there are small gaps in a supplier’s sales data, we extrapolate to fill that gap. 
The ultimate goal is to understand how residential and light commercial HVAC sales (equipment and efficiency) are evolving over time. 
This information is crucial for BPA’s market research and program planning as well as NEEA’s market transformation efforts, it also helps inform the region’s understanding of current practice, and is valuable to a variety of entities including the RTF and other regional utilities in your program/measure planning.


Participating suppliers largely

supply the residential market

Known Participating Increase in Participating
Market : : i
Suppliers Suppliers Suppliers from last round
Residential 3 3 21
Commercial 8 0 0
Residential & Commercial 20 11 11
Total 31 14* 31

v" All data shown are focused on residential sales.
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Even though the goal is to cover both residential and commercial sales, participating suppliers so far mainly serve the residential market. 
So as a result, we’re only able to analyze residential sales.
In the most recent round of data collection, NEEA added 3 new suppliers (two strictly serving the residential market), so now we have a full dataset representing sales from 14 total suppliers. 
Note that NEEA received sales for a 15th supplier, but we were unable to use their data because the supplier did not provide model numbers, but we’re hopeful that we can get the full dataset from them in the upcoming round!



Sales data represents 32%—-45%

of total product flow into NW

2021 Residential Sales Data — Market Coverage
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Of course, we know that data from these participating suppliers don’t represent all sales in the region.
But we have a pretty good sense of their market coverage. We use estimates of the total market size in 2021 from BPA’s res HVAC market model.
And compared to those estimates, the reported sales data represent a third to almost half of the total market depending on the technology.
This means that our data is a very robust data set and we are confident that results represents the total market.
With more participation from suppliers in future years, this market coverage could increase even more.
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This section should start at 9:15 at the latest.
Now let’s dive into some results!
Start by showing the sales volume as it has changed over the past 5 years
Then cover some highlights in each of our key technologies: ASHPs (including variable speed), DHPs, CACs and gas furnaces.
At the end, we also have some information about room air conditioners.
This data is not from the HVAC sales data collection but from NEEA’s Retail Portfolio Platform. But we wanted to cover room AC insights since they are part of the growing demand for cooling.
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Sales continue to increase for

every major technology

Extrapolated Sales for Key Residential Technologies
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This chart shows a continued steady increase in sales volumes.
We don’t have insight from the sales data, where exactly these units are going, these are spread out over
New construction: new homes (and condos, and apartments) continue to be built
800,000 new units in 2021, according to BPA’s Residential HVAC Market Model
Any replace on failures or upgrades
Addition of central, whole-home cooling
By 2021, almost ¾ of homes have SOME form of cooling. 46% have whole home cooling (includes bottom CAC as well as top three heat pumps)
Market model also showed that residential heating energy usage stayed relatively flat (3% rise 2015-2021)
The increased adoption of more-efficient heat pumps has helped save electrical load.

Side note: Market model calculated 25% increase in cooling energy use from 2015-2021 including CAC, ASHP, DHP, and zonal like Room AC and PTAC/PTHP)

BPA Res HVAC market model: https://www.bpa.gov/-/media/Aep/energy-efficiency/momentum-savings/2016-2021-res-hvac-market-model-report.pdf 


Relative share of heating

technologies is stable

Residential Heating Technology Shares

Heat Pump, Air Heat Pump, Air
Gas Furnace Heat Pump, Ductless Source, Single and Source, Variable
Two-Stage Speed
2021 55% 22% 6%

2020 54% 23%

2019 55% 21% 3%

2018 54% 24%

3%

2017 53% 23% 3%

G
®

2016 54% 22% 2%
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Orientation: This chart shows sales volume for heating technologies in relative shares. 
Gas furnace sales have increased in volume, but their share of all sales has stayed relatively stable.
DHP share is relatively steady. 
ASHP market share overall pretty stable as well, but within that, the VCHP share has been increasing, slowly replacing single and two stage heat pumps.
With upcoming (proposed) changes in residential code in WA, we’ll expect gas furnace share to start dropping over the next few years.
(From NEEA codes team: Residential: Washington is currently updating its energy code, and this new version is expected to go into effect in mid-2023. The new residential energy code will require heat pumps (electric or gas) for space heating, with exemptions for multi-family, small homes, and densely occupied homes.)


Lower efficiency ASHPs are

phasing out

Heating Efficiency Mix — Air Source Heat Pumps
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Orientation: this graph shows “efficiency mix” of ASHP sales over time. Lower efficiency units are at the bottom- higher at the top. 
The lower-efficiency units are phasing out.
VSHPs are increasing their market share. VSHP sales are now 24% of the central heat pump market.
VSHP units have a range of HSPF, but HSPF is just part of the picture- there are many factors that effect energy consumption
The controls that tell the unit how fast to spin the compressor, 
Some units are designed to be “cold climate” – which has both technology and controls that dramatically affect the COP at low temperatures
There’s also Low Load Efficiency- which we’ll talk about next
Parenthetical items of note:
The DOE standards were raised in 2017 to 8.2
(The bins used are used by regional modeling software, so don’t exactly line up with standards)
Standards went up again this year- we’ll talk more about that later.



2021 saw three new VSHP

models with poor low-load COP
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HSPF doesn’t tell the whole story.
Heat pumps spend most of their time at low load.
MN CEE study, funded by NEEA, showed that the models with a good Low Load Efficiency-LLE-  (higher than 4.0 COP at 47F) can save 11-16% energy depending on Northwest climate zone.
COP is Coefficient of Performance- it’s the ratio of the heat output to electricity input. 
COP is a measure of how efficient a unit is- the higher the better.
In 2020, most of the units sold were above that 4.0 line- all those red dots
In 2021, three new models with POOR LLE were introduced
Two of these three new models had really large sales volumes- making up 50% of the VSHP sales
Potential for programs to consider including low load efficiency in their specs and really impact regional energy use.


Mid-tier ductless heat pumps

dominate sales

Heating Efficiency Mix — Ductless Heat Pumps
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One similarity to ASHP efficiency- the lowest tier is dropping off
But instead of highest performers filling in the gap, sales in the “mid tier” is increasing
DHPs, in general, have higher HSPF than Single stage ASHP (DHPs are all variable speed)
Note:
Note that ductless heat pump efficiency is not an input to the ResHVAC model
Modeling has shown that what DHPs replace is more important than HSPF levels


Some homeowners install

“ducted” DHPs

» At least 8% of mini-splits are
paired with ducts

» Indoor units include
“concealed heads” and
furnace style

» Additionally, some may get y
paired with gas furnaces

 Either new construction or
existing homes
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We have heard recently that ducted DHPs are becoming more popular. This was the first year we were able to confirm it in the sales data.
Cadeo performed a fairly exhaustive internet search of indoor units.
Concealed heads are typically found in the attic and have short runs of duct to feed 2+ rooms
Furnace style indoor units feed the whole home
In addition to the units we identified, some units may get paired with a gas furnace- either new or retrofits
Adds cooling and electric heating to existing gas homes
Unclear how often this happens

Industry sometimes uses the term “mini splits” instead of “ductless”
Identifiers other than “no ducts”
Smaller outdoor unit (than traditional whole home ASHP)
Horizontal fan on the outdoor unit
Variable speed compressor



Sales of high-efficiency central

AC units are increasing

Cooling Efficiency Mix — Central Air Conditioning
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The relative share of CAC units in the highest efficiency tier has doubled from 2016 to 2021.
Note: Variable capacity CAC units do exist- but less than 2% of sales in 2021
2017-2022 CAC standards required SEER 13
Majority of units were above federal standards: 72% of sales in 2021 were SEER 14 or higher


Gas furnace efficiency trends

move slowly

Heating Efficiency Mix — Gas Furnaces
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As we saw previously, gas furnaces, as of 2021, still are increasing sales, and make up more than half of the major residential heating units that we track in sales.
With new electrification goals, and WA res code specifically, we expect these to drop
There has been an increase in the relative share of gas furnace sales in the highest efficiency bin (the most efficient furnaces are squeezing out the middle-tier)
Gas furnace sales are essentially either code minimum or the best of the best.


Room air conditioner sales

seem to follow the weather

ENERGY STAR® vs. Non-ENERGY STAR
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2021 was the first year that low-efficiency unit sales surpassed efficient sales.
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The HVAC sales data collected from suppliers did not include room AC sales but we know they are also part of the growing demand for cooling.
So we analyzed Room AC data collected from retailers in NEEA’s retail portfolio program. NEEA estimates that these account for roughly half of the total sales in the Northwest.
Orange line shows Cooling degree days. These are an indication of how hot the summer was
Gray bars show lower-efficiency sales
Green bars are Energy Star
We have a couple of theories:
Consumers bought more of the smaller units, which tend to be less efficient
As we checked the data, there weren’t a higher proportion of small units in 2021
Supply chain: Supply of Energy Star units wasn’t sufficient in 2021- consumers bought whatever was on the shelf
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This section should start at 9:45 at the latest.
That concludes the insights we wanted to share from the HVAC sales data. 
Since we alluded to federal standards throughout the presentation, we wanted to wrap up our presentation with a refresher on what the new standards are, and how that impacts the Northwest. 
And who better to do that Mark Jerome? His team at CLEAResult supports BPA’s residential PTCS program.


2023 Standards & M1 Test

Procedure

Standards as of
Standards as of Jan. 1, Jan. 1, 2023 -
Current Standards 2023 - using old metrics ~ using new M1 Test
Procedure
Product Class SEER HSPF SEER HSPF SEER2 HSPF2
lit- Ai
Split-System Air 13 14 13.4

Conditioners

Split-System Heat Pumps 14 8.2 15 8.8 14.3 7.5

18
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Standards were raised in Jan 2023- models are now required to be more efficient: Minimum energy efficiency is increasing by approximately 7%.
But DOE also adopted a new, more stringent test procedure, and also new metrics
So even though the values required under the new test procedure don’t look that much bigger (or even are lower for HSPF2), they are actually more stringent.
Sell down of older rated products allowed in the North region. Different rules for North, Southeast and Southwest regions 


Appendix M1 Details

1. New higher external static pressure requirements for all units, including
unique minimum external static pressure requirements for mobile home systems,
ceiling-mount and wall-mount systems, low- and mid-static multi-split systems,
space-constrained systems, and small-duct, high-velocity systems.

2. Aunique default fan power for rating mobile home coil-only units and new default
fan power for all other coil-only units.

3. Revisions to the heating load line equation in the calculation of the heating mode
efficiency metric, HSPF2.

4. Amendments to the test procedures for variable-speed heat pumps that change
speed at lower ambient temperatures and add a 5° F heating mode test option for
calculating full-speed performance below 17° F

5. Establishment of a 4- or 8-hour delay time before the power measurement for
units that require the crankcase heating system to reach thermal equilibrium after
setting test conditions.
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Highlight 1, 3, and 4.


Current BPA Residential HVAC

Measures (PTCS)

Residential UES Measures

BPA QUALIFYING CURRENT EFFICIENCY
VALUES REQUIREMENT

Equipment

FTCS Air-Source Heat Pumps

FTCS Variable Speed Heat Pumps

ASHP Conversion from Electric Forced-Air Furnace (without PTCS)
7.6 HSFF2 or above, and | 9.0 HSPF or above, and

Variable-Speed Air-Source Heat Pump Conversion from Eleciric 13.4 SEER2 or above 14.0 SEER or above
Forced-Air Furnace (without FTCS)

Air-Source Heat Pump Upgrade (without PTCS)

\Vaniable-Speed Air-Source Heat Pump Upgrade (without FTCS)

FTCS Commissioning, Controls, and Sizing for Heat Pumps with an

HSPF below 9.0: Less than 7.6 HSPF2 Less than 9.0 HSPF
Centrally Ducted Air Conditioners 15.2 SEER2 16.0 SEER
Ductless and Ducted Mini-Split Heat Fumps 7.6 HSFF2 9.0 HSPF

Ductiess Heat Pump Upgrade 10.4 HSPF2 11.0 HSPF

Ductless Heat Pumps (Conversions and Upgrades)

INDOOR UNIT TYPE BPA QUALIFYING VALUES CURRENT EFFICIENCY REQUIREMENT

Mon-Ductad 10.4 HSPF2 11.0 H5PF

Ducted or Mixed 9.4 H5FF2 10.0 H5PF
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For those of you on the call representing BPA customer utilities, this is a quick reminder of how the updated standards impacts BPA’s res HVAC measures.
BPA recognizes this change goes into effect mid-Rate Period and requires changes to the HVAC requirements and specification in the Implementation Manual. 
For the Oct 2022 IM, BPA included the current efficiency requirements (HSPF/SEER) and provide new qualifying values (HSPF2/SEER2) for equipment brought to market after Jan 1, 2023. Without the addition of the new BPA qualifying values, HVAC equipment manufactured after January 1, 2023 would not qualify for BPA payments. 
Due to BPA’s implementation manual change and notice policies, BPA did not implement the new national baseline for October 2022. BPA must give utilities 6 months’ notice before substantial changes to requirements, savings and payments. Incorporating the new national standard baseline for HVAC equipment may result in requirements, savings, and payment changes to BPA’s HVAC offerings.  With this in mind, utilities can expect updates to the HVAC measures for the October 2023 implementation manual. 



Upcoming Refrigerant
Changes

Protecting our Climate
by Reducing Use of
Hydrofluorocarbons

FACT SHEET

Proposed Rule - Phasedown of Hydrofluorocarbons: Restrictions

on the Use of Certain Hydrofluorocarbons under Subsection (i) of
the American Innovation and Manufacturing Act

Sectors and Subsectors Proposed GWP Limit cn"g:::::ma
Residential and light commercial air conditioning
and heat pump systems 700 January 1, 2025
Residential and light commercial air conditioning — 200 January 1. 2026
variable refrigerant flow systems v
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If time allows before 9:50.


https://www.bpa.gov/enerqgy-and-services/efficiency/market-research-
and-momentum-savings/hvac-market-research

liwang@bpa.gov

bfwatson@bpa.gov
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If time allows before 9:55, ask NEEA to update on next round of data collection.

https://www.bpa.gov/energy-and-services/efficiency/market-research-and-momentum-savings/hvac-market-research
mailto:jjwang@bpa.gov
mailto:bfwatson@bpa.gov
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