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Presenter
Presentation Notes
Today we’ll be talking about the residential HVAC end use, and the major market trends we’ve seen in this end use over the past few years, from BPA’s res HVAC market model. We have prepared a lot of information to share with you today, so to make sure we get through all of the content on time, please type any questions you have in the chat box and remain muted throughout the presentation. We have our consultant from Cadeo, Bretnie Eschenbach on the call with us today, who will help me answer your questions promptly.Also, as I present these res HVAC market findings,I encourage you to think about what these trends mean in the context of energy efficiency,Where do you think the market is heading towards in the NEXT few years?And where do you see opportunities for the region’s energy efficiency industry to make an impact?If I wrap up the presentation a few minutes before 11, I’d love to hear your thoughts and reactions at that point.
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Presenter
Presentation Notes
Res HVAC is the largest residential end use here in the Northwest, It’s something we use everyday,and it represents a tenth of the region’s overall electric load. This is an exciting market to study because it is changing quickly, [NEXT]We’ve got inverter-driven heat pump technology really taking off in the past few years,We have an unsurprising increase in the demand for cooling (with those super hot days becoming more frequent), And we’ve also got more people installing smart thermostats and weatherizing their homes because they want to be more comfortable in their homes. Our team decided to model this market so that we can quantify these market changes, and identify where efficiency improvements are happening.And that’s what I’ll be sharing with you in the next 40 minutes or so!One thing to note, our team always studies the biggest and most important markets that are experiencing market changes,But we canNOT emphasize enough the importance of the residential HVAC marketAnd how crucial it is that BPA and utilities in the region continue to play a big role in shaping the future of energy efficiency for this market.I hope you keep this in mind as we move through the content.
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Presenter
Presentation Notes
The model we built is designed to comprehensively track the region’s entire stock of residential HVAC technologies,We look at everything that affects HVAC electric energy consumption, including different types of HVAC equipment, as well as non-equipment things that impact HVAC consumption like thermostats and home envelope conditions.And even though we just focus on quantifying electric HVAC consumption, we do track all HVAC technologies including gas furnaces and other non-electric heat sources in the model.Our model covers all single family and manufactured Homes, as well as multifamily units with in-unit heating.And the insights I’ll share with you today are not differentiated by building types, but our model results workbook which is already published on our website does have some insights by building type.The model uses best available and region-specific data sources, such as the RBSAs and HVAC sales data that NEEA collects directly from HVAC distributors every year.We’ve also conducted our own studies to collect primary data to serve as inputs to the model, including a survey of insulation installers in the region,and confidential sales data from thermostat manufacturers.Another way we ensured our model is high quality and robust is by engaging with a panel of industry experts and stakeholders to help vet our methods, inputs and results. If any of our panelists are on the call today, I just want to give you a special thank you for your consistent participation and diligent review of our work over the past year. So that’s a little summary of our model scope, but feel free to type any questions you have in the chat during the presentation.Technologies included in the model (both cooling and heating)Air Source Heat Pump (ASHP)Ductless Heat Pump (DHP)Central Air Conditioner (CAC)Electric Zonal Heat (Baseboard & Electric Boiler)Electric Forced Air Furnace (eFAF)Gas Forced Air Furnace (gFAF)Ground Source Heat Pump (GSHP)Packaged Terminal Heat Pump (PTHP)Room and Portable Air Conditioners (RAC)Package Terminal Air Conditioners (PTAC)Evaporative CoolerNon-Electric Zonal Heating Sources: All Boilers (oil, gas) and Heating Stoves (wood, pellets, propane, oil, fireplaces, etc)
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2015
2,528 aMW

2016
2,548 aMW

2017
2,575 aMW

2018
2,601 aMW

2019
2,632 aMW

2020
2,665 aMW

2021
2,696 aMW

aMW at Busbar

Presenter
Presentation Notes
Our first big finding is that the region’s total heating and cooling electric consumption has increased over the past 6 years.As you can see in this blue area here, the res HVAC end use consumed about 2,500 aMW in 2015,And by 2021 the end use is consuming close to 2,700 aMW a year. That’s a 7% increase over the past 6 years (or about 170 aMW). And that increase is primarily due to the rising adoption of cooling in the region and also growth in new construction homes.But of course that’s not the whole story with res HVAC energy consumption.The region has also installed efficient HVAC technologies and done other upgrades to make sure that we’re keeping that total HVAC consumption down,and make sure that this increase in consumption has not gone a lot higher. 
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Presenter
Presentation Notes
So, what are all the HVAC trends that’s part of the story? Let’s break it down a bit and start with cooling. A note to those might have joined later: we are recording this presentation, so the content can be posted on our website later.Please mute your audio throughout the presentation, and if you have any questions, please type them in the chat and we will make sure to answer them promptly. 
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The increase in consumption 
comes from added cooling Cooling consumption

2015
280 aMW

2016
287 aMW

2017
297 aMW

2018
311 aMW

2019
328 aMW

2020
351 aMW

2021
372 aMW

Presenter
Presentation Notes
Like I mentioned earlier, people want cooling! Unsurprisingly…And as a result, if we just focus on the cooling part of that total HVAC electric consumption,You can see in the smaller blue area that cooling represents about 10-15% of total HVAC electric consumption.But that cooling consumption has shown a significant increase over the years. Comparing cooling consumption in 2021 vs. 2015, the region has added about 90 aMW of cooling load during that time period. That’s a 33% increase in the region’s annual cooling consumption.Looking at this trend in a different way, let’s see how many homes actually have cooling?
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Presenter
Presentation Notes
By 2021, almost three quarters of homes in the Northwest have some form of cooling,Whether it be whole-home cooling like CACs and ASHPs [NEXT] or other zonal technologies like room ACs and DHPs.This chart shows the saturations for different cooling technologies in the stock,And the overall growth you see in these cooling saturations means that 20% of Northwest homes added cooling sometime during the past 6 years.This is a big change, and there are multiple external sources that also confirmed this trend.For example, we saw a similar growth nationwide based on AHRI data, which showed that sales of whole-home cooling technologies like CACs and ASHPs have continued to grow in the last couple of years despite supply chain issues. https://ahrinet.org/Portals/Reports/December2021StatisticalRelease_1.pdf On the zonal cooling side, NEEA’s data on RAC sales from its RPP programshowed that total RAC sales tripled between 2019 and 2021. We also foresee this increased adoption of cooling to continue in the next few years. And it’s possible that it’s not just more homes adding cooling, it could also be homes switching from zonal cooling to whole-home cooling, Either way, an increase in the region’s cooling load will have an impact on peak loads in the summer time,and utilities may be becoming more capacity constrained as we experience more extreme weather events. 
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Fortunately, equipment ratings of 
new CACs are going up
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SEER 14.5 
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Presenter
Presentation Notes
Fortunately, all of that new cooling equipment that people were buying were getting higher equipment ratings over time, so that efficiency improvement has helped offset some of those consumption increases. This chart is looking at CAC sales and how the efficiency distribution of CAC sales is changing over time, and you can see that the portion of CAC sales in the higher SEER tiers is slowly increasing,whereas the lower efficiency tiers are decreasing.[NEXT]And by 2021, the average efficiency of a new CAC sold in the market is SEER 14.5, which actually exceeds the upcoming 2023 federal standard of SEER 14 (or SEER2 13.4),So the region is quite ahead of the federal standard in the CAC market. Now, we recognize that SEER (and HSPF) ratings may not be the most accurate metrics of performance. NEEA and others have been working on identifying better metrics for efficiency, and hopefully in the near future the industry will be able to switch to better metrics.BUT, we aren’t there yet, and so our model is currently using SEER and HSPF ratings to differentiate the efficiency of the equipment. Background InfoFor reference, existing federal standard is SEER 132015 market average was SEER 14RTF and BPA IM current practice baseline is 14.2. https://www.bpa.gov/-/media/Aep/energy-efficiency/document-library/2022-RATE-PERIOD-IM.pdf p.g132.



9

2%

0%

89%

70%

7% 11%

2015 2016 2017 2018 2019 2020 2021

ASHP market average SEER has exceeded
2023 Federal Standard

VCHP

SEER 16 or more

SEER 12 – 15.99

Less than SEER 12

2021 Market Average: 
SEER 15.5
2023 Federal Standard:
SEER 15

2%
18%

Presenter
Presentation Notes
For air source heat pumps, so the other technology that provides whole-home cooling,we’re also seeing improvements in the SEER ratings of new ASHP units!This chart shows the SEER distribution of single and two-stage air-source heat pumps, And in addition to these, we have a separate category for air-source heat pumps that are variable capacity or variable speed [NEXT] And as you can see at the top in the light blue, the variable speed category has increased quite a bit in market share as well.So overall, just like CACs, we are seeing small improvements in the efficiency of new ASHP units purchased in the region,[NEXT] And these improvements have driven the market average SEER to 15.5 in 2021. That average also exceeds the upcoming 2023 federal standard (of SEER 15).BackgroundThe market average includes the average efficiency of VCHP. The current federal standard is SEER 13.The market average in 2015 is 14.8 SEERRTF v6.1 is an upgrade from 14 to 18 SEER. "Standard practice" is 14 SEER. BPA 2022 IM has 14 SEER baseline, https://www.bpa.gov/-/media/Aep/energy-efficiency/document-library/2022-RATE-PERIOD-IM.pdf, p128
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Variable Capacity (or speed) Heat Pumps

Compressor speed varies based on demand

Not tied to SEER/HSFP

VCHP sales have reached a 
fifth of the ASHP market

Single- or two-stage

Variable speed

Presenter
Presentation Notes
I want to zoom in on variable capacity heat pumps real quick.Because it is really exciting to see more of these heat pumps getting installed in the region, These are heat pumps with compressors that can vary their speed based on demand, which means that they can operate more efficiently at both peak temperatures and typical operating temperatures.Note that the way we identified VSHPs in the sales data is NOT at all based on SEER or HSPF levels,We used model numbers and directly matched them to models that are variable speed. In 2021, about 21,000 heat pumps sold were variable speed, and that represents a fifth of total air source heat pump sales.And even though that’s still relatively low volume, the market actors we’ve talked to recently all expect that these variable speed sales to continue to rise.This is really great and also makes it very timely to see that the region is doing more research and work to promote variable speed heat pumps. BPA is currently collaborating with a number of utilities to field test high performance heat pumps. And NEEA is also working on developing a program to promote VSHPs by improving federal test procedures and the efficiency standard. BackgroundWe use BPA, Energy Trust of Oregon, and NEEP qualified products lists to identify VCHP in the sales data and RBSAs, disaggregating them from SEER or HSPF. We found in that analysis that variable capacity didn’t always correlate to HSPF/SEER.
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14%
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We’re still a heating-
dominant region

Cooling consumption
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Presenter
Presentation Notes
Alright, so we just covered the major trends we saw on the cooling side of the equation,And what we learned was that EVEN though the region’s overall cooling load increased, it didn’t increase as much as it could have BECAUSE of efficiency improvements in the new cooling equipment coming into the region.But if we zoom back out to the big picture, we’re still a heating dominant region.As you see in the chart here that splits total electric HVAC consumption between cooling and heating, The heating consumption does makes up the majority of the HVAC consumption. And even though cooling consumption will likely increase in the future, the Northwest will always remain a heating dominant climate. So, shifting to heating, what’s the story with heating consumption and trends? 
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2015
2,247 aMW

2016
2,261 aMW

2017
2,278 aMW

2018
2,291 aMW

2019
2,304 aMW

2020
2,314 aMW

2021
2,324 aMW

Demand for cooling has led to 
heating efficiency gains

SF Per-
Home: 6,552 
kWh/year

SF Per-
Home: 6,954 
kWh/year

Heating consumption

Presenter
Presentation Notes
Looking at the same chart but giving you more data specific to the heating portion of the consumption,You can see that the region’s electric heating consumption has remained relatively flat over the past few years, Hovering at around 2,200 to 2,300 aMW. It only increased by about 3% from 2015 to 2021, and that’s despite the region adding about 800k new homes since 2015. (that’s about 12% of overall stock)So even though there’s more homes in the region, each home is using less electricity to heat the home. [NEXT] If you look at an average single-family home that uses electric heat, this light green line shows that the average per-home heating consumption decreased from 6900 kWh/year to about 6500 kWh/year. Which means that we’re seeing efficiency gains on the heating side.And what’s interesting is that if you think about a few slides back when I showed how more and more people are installing cooling? Some of the cooling technologies were heat pumps, And those same heat pumps that are providing cooling are also helping us get more efficient heating as a result. Let’s take a look at those heat pump trends in more detail.
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ASHP

More than a quarter of homes use 
ASHPs and DHPs for primary heating

Presenter
Presentation Notes
First, we see that there are more and more homes whose primary heating equipment is heat pumps. In 2021, 18% of the housing stock now use ASHPs for primary heating,And 8% of the stock now use DHPs for primary heating. Needless to say, the region’s utility programs and NEEA have played a HUGE role in increasing heat pump adoption in the region. They have really helped get installers and customers more comfortable with these technologies. BackgroundWe rely on the two RBSA’s and analysis of NEEA’s HVAC sales data as our primary data sources for our stock turnover model, and we corroborate these results with market actor and installer interviews, expert panel discussions, AHRI sales data, NEEA MPERs, and other data. 
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see heating ratings improving
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Presenter
Presentation Notes
Zooming in on just ASHPs, their sales has increased every year in the past 6 years.And each year, just like what we saw on the cooling side, these new ASHPs are getting more efficient in HSPF as well. We see the sale of lowest efficiency single and two-stage units rapidly declining, while units with HSPF above 8.4 and above 8.8 are growing, [NEXT] as well as variable speed units.By 2021, an average ASHP purchased on the market has an HSPF of 8.8, [NEXT] Which is exactly equal to the federal standard that will come into effect in 2023.(If time allows) You might be wondering where these new ASHPs are getting installed.Our model tells us that new ASHPs are split into 3 bucketsEvery year, 30% of new ASHP units are going into new construction homes, Another 30% of new units are going into existing homes to replace other types of heating systems like electric furnaces or zonal.And the remaining 40% of new ASHPs are purchased to replace old ASHPs. SKIP (Reasons for more frequent replacements of ASHPs)We also heard from industry experts offer other possible reasons that could explain this more frequent replacements of ASHPs.First reason was that it’s possible we have a lot of deferred replacements after the 2008 housing market crash. Since 2008, the economy rebounded and the housing market has been strong, which leads to more people replacing their HVAC systems, including replacements that were deferred from 2008. We also heard from another expert who noted that changes in refrigerants has led to homes replacing ASHP and CAC more often, instead of doing repairs on them, so they can avoid the high costs of the R-22 used in older systems. BackgroundASHP sales increased from 82K to 114K per year from 2016 to 2021, and for DHP increased from 38K to 60K per yearSKIP: This trend varies a little by building type. Manufactured homes receive a higher percentage of ASHP in both replacements/retrofits and new construction than MF because they have more ducted systems in general, and MH have a higher saturation of eFAF.Note: The market average includes the average efficiency of VCHP. (for reference, the 2015 market average is HSPF 8.5)For reference, the current federal standard is HSPF 8.2BPA 2022 IM has HSPF 9, https://www.bpa.gov/-/media/Aep/energy-efficiency/document-library/2022-RATE-PERIOD-IM.pdf, p128RTF v6.1 is an upgrade from 8.5 to 9.0, conversion is eFAF to 8.5. "Standard practice" is 8.5
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Most DHPs are in 
Single Family 
homes with 
Electric Zonal heat

Multifamily homes installing 
DHPs faster than manufactured 
homes.

SF MF MH

Presenter
Presentation Notes
Moving on to DHPs, one of the biggest questions with DHPs is where they’re getting installed.We see that the majority of DHPs are getting installed in single family homes (represented by the blue areas),and most of them are going into homes that have existing electric zonal systems.It’s not surprising that homes with zonal heating is the most popular segment getting DHPs,as this has been a big part of NEEA and regional program focus over the past several years.Interestingly, multifamily appears to be installing DHPs at a faster rate than manufactured homes. [NEXT] Multifamily units represent 18% of the housing stock, but have 23% of all installed DHPs, while manufactured homes represent 10% of the housing stock, but only have 5% of all installed DHPs. One thing to remember about all of the DHP insights I’m sharing here Is that we’re just talking about DHPs that serve as the primary heating system to homes. We also know that DHPs can serve as supplemental heat or go into additions where there’s previously no heating source, And we do account for these secondary DHPs in our energy consumption estimates. But what I’m showing on the slide here is just focused on those DHPs as primary heating systems, Which represents the majority of all DHPs sold (80%).Source: TO18 installer survey, ETO DHP study, and 2016 RBSA. I believe NEEA estimates 17%.BackgroundOur primary data sources for DHPs are NEEA’s HVAC sales data, NEEA’s DHP MPERs, and the 2016 RBSA, which tells us where DHPs are getting installed. 
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Presenter
Presentation Notes
OK, let’s zoom out from the technology specific insights back to the entire stock of heating equipment.I just have two more slides to share on heating trends.As you can see in the blue bars at the bottom of this chart, as more DHPs and ASHPs are entering the stock,We not only get efficiency improvements from the new heat pumps being more efficient than older heat pumps, we also get energy savings from some of them replacing less efficient technologies, such as zonal electric and electric furnaces, Which we see in the red and orange chunks at the top that they are slowly disappearing. 
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Interestingly, share of gas furnaces 
in the stock has held steady

39%

41%

Gas FAF

Presenter
Presentation Notes
Interestingly, even with that heat pump growth and recent policies and discussions about electrification in different parts of the region,What we see in the green bar is that the gas and other non-electric heating saturation has remained pretty steady over the past 6 years.This shows that electrification has not quite made its way in the region just yet.SKIP: And in our interviews last year with market actors, they told us gas furnace sales have remained steady because of low gas prices,Also the existing residential gas infrastructure makes it easy to stay with gas. SO, for utilities who are interested in pushing electrification, this shows that there’s more work to be done.And it’s going to take some time for electrification policies/trends to have big impacts on the stock. I’ll say that in Washington, however, a new NEEA study that just came out this year found that builders of new construction homes are moving away from gas heating, under the new 2018 Washington Code (WSEC 2018 code). The study looked at approved permits, which showed that a very low portion of new construction homes in Washington were permitted as having gas as the primary heating fuel. And NEEA is doing more research now to understand what is actually being built into homes.So stay tuned for more information about that portion of the market.Source: https://neea.org/resources/washington-residential-post-code-market-research-report BackgroundHere we’re talking about the dwelling units with a gas heating system as the primary heating system (systems serving as secondary applications, like backup to ASHP) are not part of these estimatesThese trends are based on the trends between the two RBSAs and NEEA’s sales data, both of which show gas furnaces with solid presence between 2015-2021.gFAF sales increased from 144K in 2016 to 185K in 2021 in the sales data. There is some indication from market actors and expert panelists that some gas furnaces are going to ASHP, but there are also shifts from Electric Furnaces and other technologies to Gas Furnaces. 
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Presenter
Presentation Notes
Alright, so we just spent a good chunk of time looking at how efficient HVAC technologies have helped keep HVAC energy consumption STEADY,despite growing demand for cooling and overall growth in new homes in the region.There are OTHER factors in a home that also play a role in influencing how much HVAC energy is consumed by a home. And our model accounts for how these factors interact with HVAC equipment to ensure that our energy consumption estimates are as accurate as possible. 
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Presenter
Presentation Notes
One of the two biggest non-equipment factors is the shell condition of homes in the region. And by that I mean the amount of insulation a home has and whether it has efficient windows and air sealing.We analyzed a variety of data sources (including the RBSAs, proprietary insulation sales data, and a regional installer survey), and found that residential building shell conditions have improved in the region, in both existing gas and electrically heated homes.In this chart, we’re looking at the % of UA Improved out of all the UA Improvement that could possibly happen to the region’s existing homes(for those unfamiliar with this metric, just think of this as the cumulative improvement in the home’s shell conditions).The teal bars show that for the region’s existing electrically heated homes, UA improvement has doubled between 2016 and 2021.That similar level of improvement occurred for gas heated homes as well.BUT, looking ahead, there’s still plenty of opportunities to do more building shell improvements.[NEXT] If we now look at the remaining UA improvement that the region can still realize, So these lighter bars on the right, you see that they are ten times the amount we’ve accomplished over the past 6 years. So … there’s much more insulation, window and air sealing upgrades out there that we can do.And we think it is essential that the region continues to promote weatherization programs To help get more homes become more resilient in extreme weather eventsAnd to ensure that heating and cooling loads during those super hot and cold days don’t overly burden the electric grid.An additional note on this chart: This chart is just focused on existing home stock, not new construction homes. The model assumes all new construction homes are fully weatherized as a result of energy codes. New construction homes represent 13% of the 2021 stock. More backgroundOne of the big things with this model update was trying to get data on Wx happening outside of programs. We conducted statistically significant insulation installer surveys (61 in total), collected insulation sales data from Principia, and analyzed RBSA & program insulation, window, and air sealing data to understand what's happening in the region.  Our primary data sources are Principia insulation sales data, RBSAs, program data, and insulation installer surveys. https://www.principiaconsulting.com/u-s-residential-insulation-market-demand-at-a-glance/https://www.bpa.gov/-/media/Aep/energy-efficiency/momentum-savings/2021-insulation-installer-survey-and-supply-chain-interviews.pdf



20

221,587

49,592

20,403

0

75,000

150,000

225,000

2016 2017 2018 2019 2020 2021

We’ve seen growth in Advanced Smart 
Thermostats, but could see more

In
st

al
le

d 
Ad

va
nc

ed
 S

m
ar

t T
he

rm
os

ta
ts

ASHP
Gas FAF

Electric FAF

(9%)

(4%)

(8%)

Presenter
Presentation Notes
The other key factor impacting HVAC energy consumption is smart thermostats. Our model looks at the highest category of smart thermostats which we call advanced smart thermostats, which are thermostats that have certain capabilities that help make the HVAC equipment operate more efficiently, those capabilities include occupancy sensing, heat pump optimization, and learning algorithms.They also offer demand response capabilities… which some utilities in the region have taken advantage of to curtail load during heatwaves and cold snaps. Advanced smart thermostats have grown significantly in the region over the past few years across all applicable technology types,The chart shows the total number of advanced smart thermostats installed on the three main primary heating technologies.As you can see, the majority of advanced smart tstats are going into homes with gas furnaces as the primary heating source,And it’s likely for that home to have a CAC for cooling. So from an electric consumption perspective, that gives us relatively smaller electric savings because we can only get savings from controlling that CAC.On the other hand, where there’s potentially more electric energy savings is installing smart thermostats on ASHPs (single and two-stage units, not VSHPs).But currently, if you look at the green line shown here, [NEXT] only 4% of ASHPs in the region have a smart thermostat controlling them.And that’s definitely where the opportunity lies for thermostats in the future.If we can get more smart thermostats on ASHPs (single and two-stage units, not VSHPs), it will give us more energy savings, AND help manage peak loads.BACKGROUNDPeople are often installing these thermostats for non-energy reasons: they want better control of their home’s temperature, better comfort, and they want the features that come with a smart thermostat.We rely on the 2016 RBSA and Advanced Smart Thermostat (confidential) installation data from manufacturers to understand how many Advanced Smart Thermostats are entering the stock each year, and what systems they are getting installed on. The model’s definition of advanced smart thermostats require the following specific features proven to save energy, consistent with BPA’s definition:Programmability and temperature/operating mode displayWi-fi connectivity and an online dashboard or mobile appProximity sensing via on-board occupancy sensing or geofencingBasic demand response capabilitiesHeat pump optimizationAlgorithms to “learn” typical setpoint schedules and optimize thermostat settings accordingly We use the RTF’s savings by technology, recently updated in Feb 2021 based on new thermostat studies. 
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Presentation Notes
Ok, we just went through a lot of content. Let’s wrap up by reviewing the impact that all of those equipment efficiency gains, building shell upgrades and smart thermostat installations, have had on energy consumption.And the IMPACT is that they gave the region a lot of savings!They have saved the region a total of 140 aMW of electricity from 2016 to 2021.Now, this 140 aMW is the cumulative total over the past 6 years, And it represents the total difference between baseline and actual energy consumption in 2021.This 140 aMW also encompasses both program savings and Momentum savings.And in the next slide I’ll provide a more detailed breakdown of savings.
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Presentation Notes
So, this chart takes that cumulative savings that we saw in the previous chart, and spreads it out by year and by savings type.The key takeaway here is that the program savings represent a significant portion of that total res HVAC market savings.The program savings include savings from regional utility programs and NEEA initiatives, and accounts for about 40% of total market savings, Program achievements have helped generate a lot of market momentum in the rest of the market, which we call Momentum Savings.I want to highlight some instances of how regional programs and NEEA efforts have helped pave the way for more market activity. First, regional programs and NEEA’s incentives have incentivized the majority of DHPs sold in the region.And for ASHPs, the region has had pretty consistent program activity, which has helped increase the overall market adoption of ASHP, and helped make it one of the preferred technology options when people want to add cooling to their home.Moving to weatherization, 40% of weatherization activity occurs through regional programs,and as I said before, continued program investment in weatherization will be crucial in the futureLast but not least, utility programs have really spearheaded the adoption of advanced smart thermostat technologies, which people now are commonly installing for a variety of energy saving and non-energy benefits.Notes:Total market savings: 140 aMW, Regional Momentum 84 aMW, Adjusted program savings: 56 aMWBPA Momentum Savings: 35.4 aMW



23

Presenter
Presentation Notes
Even with significant progress since 2015, there are still plenty of opportunities for efficiency improvements in res HVAC. Before I get into specifics, I just want to re-emphasize how important this end use is to the Northwest: [PAUSE] Res HVAC represents a large portion of the region’s electric load and it’s going to be a critical market for the future as utilities experience capacity constraints, growth of intermittent renewables and electrification. Res HVAC is also critical to states and local jurisdictions meeting their greenhouse gas reduction and DEI (diversity, equity and includsion) goals. Lastly, many of the res HVAC technologies we’ve talked about today pair well with demand response, which is important for the region to consider as well.
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ASHPs and DHPs will continue to be 
a crucial technology

This allows us to ride the 
cooling wave for 
opportunities and benefits

Presenter
Presentation Notes
So, what does the future hold for res HVAC?This is the second to the last slide I have for you today. And as you can see from the title of this slide, our team truly believes that heat pumps will continue to be a crucial technology.So this is where I’ll focus future opportunities and invite you to share your thoughts. We already talked about where we can do more for weatherization and thermostats, so I won’t go there again.Our one big message here is that people will keep installing technologies to get cooling.So we have an opportunity to leverage that trend and make sure that when they do, we’re getting efficiency benefits. And this ensures that we can [NEXT] “ride the cooling wave” and continue to steer the market towards more energy efficient options.So how do we “ride that cooling wave”? One example that I know BPA’s Comfort Ready Homes program and other utility programs is doing, is putting out the messaging that if you want cooling, consider heat pumps.And what that does is you ensure that the added cooling is more efficient than other cooling technologies, AND you get the heating efficiency improvements too from that same heat pump. And of course, if they do install a heat pump, programs can continue to make sure people buy the most efficient option, and to help ensure that the ASHP operates efficiently. As for DHPs, As you know, historically the program push has been to install DHPs in homes with zonal heating or electric furnaces, but distributors and installers are saying that DHP configurations are changing, And there are multiple new hybrid configurations coming onto the market,like “ducted” DHPs where the outdoor unit is paired with indoor units using the home’s existing ductwork.This is something that the region should watch for and start learning more about,so we can figure out if there’s an opportunity for program intervention. To SUMMARIZE, continuing our push for heat pumps and being strategic and creative about program offeringsIs going to help our region meet our energy efficiency goals, But ALSO make sure we can adequately manage our electric grid and be prepared for electrification and more extreme weather.
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VCHP and Tech-Specific Studies

New HVAC Sales Data

RBSA III

RTF Measure Updates

Where does the research go from here?

Presenter
Presentation Notes
In my last slide of this presentation, I want to briefly touch on research.What’s so exciting about the res HVAC market is that it’s constantly changing, and these market shifts will present new insights and opportunities for program intervention.So we must stay on top of these market changes and continue to collect sales data and other market intelligence. For us, BPA’s market research team will continue to identify high-value research to pursue in this market,And we are also excited to see others in the region, particularly NEEA, coming up with interesting research in res HVAC.More immediately, of course we’re very much looking forward to seeing all the new information from the RBSA III about the current state of the residential HVAC stock. And I want to thank NEEA very much for all your work on this very complex study; it is so so so valuable to all the work we do.The other equally important study that we continue to value and need for the market model is of course the HVAC sales data that NEEA collects annually from market actors.I don’t think I need to stress the importance of this dataset to folks on this call,But I just want to tie it back to the findings from our market model… all those findings on efficiency improvements and sales trends of specific technologies would not have been possible without the annual HVAC sales data. To put it more bluntly, we would not have confidence in those 140 aMW of savings if it weren’t for this sales data.So it is paramount that NEEA continue to collect HVAC sales data annually,Moving on to other technology-specific studies,I know that BPA and Robert Weber is leading the High Performance Heat Pump study that’s looking into performance of different variable capacity heat pumps. It’s possible they are also field testing a couple of those ducted DHPs that I mentioned earlier.And Christopher Dymond at NEEA will be presenting updates on the VSHP study at the next product council meeting.And lastly, we will continue to look at RTF measure updates when we update the market model for the next round.



For more information, visit
https://www.bpa.gov/energy-and-services/efficiency/market-research-and-momentum-
savings/hvac-market-research

Questions? Contact
Joan Wang
jjwang@bpa.gov  
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