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This meeting will be recorded and transcribed
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“…” More includes:

 Settings: mic & video
 Background effects

Tools for Today: Engaging on Teams

2

The chat is not captured 
in the recording. 

Do you have any 
accessibility challenges 

with this technology 
today?

Comments/Questions? 
Please raise your virtual hand or chime in

Chat & reactions also welcome
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Heads up:

“Spotlighting” Speakers
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Collective Role – Working Together  

4

• Share your organization’s activities

• Come prepared to actively participate 

• Be transparent 

• Identify any potential 
conflicts/challenges

• Flag any potential opportunities to 
leverage

• Be present in the conversation and 
stay flexible 
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AGENDA
All times Pacific

Welcome, Agenda, Packet Review & Introductions12:30 -1:00 pm
(30 mins)

Regional Priority Topic
• Advanced Heat Pumps – Coordination on

planned or ongoing field studies/pilot 
studies/data collection

1:00 - 2:30 pm
(90 mins)

BREAK2:30 – 2:40 pm

Regional Roundtable2:40 – 4:00 pm
(80 mins)

Recap, Next Steps, Adjourn4:00 – 4:10 pm
(10 mins)
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• Tier 1: Agenda Items
 Memo: Coordination on planned or ongoing field/pilot studies/data collection (pg.5)
 Memo: Heat Pump Measure Development updates by Regional Technical Forum (pg. 6)
 Memo: Coordinating Committee Assessment (pg. 7-8)
 Q3 Regional Priority Topic Check In; Heat Pump Water Heater (pg. 9)

• Activity Reports 
 Heat Pump Water Heater (pg. 12-15)
 Advance Heat Pump (pg. 16-20)
 Retail Products Portfolio (pg. 21-24)
 High-Performance Windows (pg. 25-28)

• Tier 3: Additional Resources (links on pg. 3)

Committee materials (charters & recent meeting resources, functional newsletters (Market Research & Eval, Emerg 
Tech, Codes + Standards + New Construction)

Packet Review & Informational Updates
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Introductions
• Name

• Organization

• And…

xx
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AGENDA
All times Pacific

Welcome, Agenda, Packet Review & Introductions12:30 -1:00 pm
(30 mins)

Regional Priority Topic
Advanced Heat Pumps – Coordination on
planned or ongoing field studies/pilot 
studies/data collection

1:00 - 2:30 pm
(90 mins)

BREAK2:30 – 2:40 pm

Regional Roundtable2:40 – 4:00 pm
(80 mins)

Recap, Next Steps, Adjourn4:00 – 4:10 pm
(10 mins)
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Advanced Heat Pumps 

Committee Presentation on planned or
ongoing field studies/pilot studies/data 
collection

9

6/24/2024



Desired Outcomes 

• Build awareness of 
regional research and 
findings

• Uncover duplicative 
efforts

• Gain input from peers
• Open opportunities for 

collaboration or co-
investment
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Today’s Presenters and Topics

TOPICPRESENTERORG

Heat pump updateJosh MitchellChelan
Hybrid and cold climate heat pump pilot Leona HaleyAvista
Measure Cost Effectiveness CalculatorTyler BoehringerEmerald PUD
Heat pump researchAndrew ShepardEnergy Trust 
BREAKBREAKBREAK
Heat pump researchWill DixonPSE

Heat pump researchRich ArnesonTacoma Power
High Performing Heat PumpsNathan KellyBPA

Low Load Efficient lab research
Cold climate room HP field research

Christopher 
Dymond

NEEA
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Keeping on Track

• Speakers: Keep brevity in 
mind

• Audience: Questions in 
chat. (Identify which 
speaker or org your Q is 
directed towards)

• Follow up questions at the 
end if time allows
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Chelan PUD

josh.mitchell@chelanpud.org

Josh Mitchell



Chelan Co PUD Heat Pump Update

6/24/2024



Current State of HP Affairs

• Rebate offering of $3500/$4000(variable)
– How do we come up with these numbers?



Current State of HP Affairs (cont’d)
• Still requiring Commissioning of 

Systems to PTCS standards 

• Heat Pumps are providing over 
50% of the savings of our 
Residential Portfolio



Why Does Chelan want to see a Cold Climate 
Standard Regionally



Heat Pump Actual Use Case Study 



Solid Results with Some Installs



Less with Others





Mixed Reviews on Other Installs



Summary of Findings



What did we do differently?

• Realized we are not ready to pay for capacity of a Cold Climate 
Heat Pump!!

• We met individually with all Contractors and showed them 
their installs (good, the bad and the ugly).

• Communicated the importance of proper installation, 
educating their customers, using proper settings with the 
thermostat

• Preliminary results are showing improvements in installs done 
post meeting with contractors
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Thank you!

josh.mitchell@chelanpud.org

Josh Mitchell, Chelan PUD
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Avista

Leona.Haley@avistacorp.com

Leona Haley



About Avista

• Celebrating 135 years of service
• Headquarters: Spokane, WA
• Employees: 1,700+
• Service territory: 

o Washington
o Idaho

o Oregon

• Customers served (approx.):
o 408,000 electric

o 374,000 natural gas



Avista Heat Pump Pilot – Field study

• Study size: 12 Homes
- Hybrid heat pumps

o 3 homes with sufficient insulation, 3 with poor insulation

- Cold-climate heat pumps
o 3 homes with sufficient insulation, 3 with poor insulation



Avista Heat Pump Pilot – Objectives 

Customer

• Experience
• Pre-installation
• Installation
• System operation
• Behavior change

Trade Ally

• Needs
• Promotion
• Support

• Installation
• Best practices

Weatherization

• Impacts to
• System 

performance
• Customer 

behavior with 
system operation



Avista Heat Pump Pilot – Eligibility 

• Premise requirements
- Location: Spokane County Washington
- Metering: Smart meter 
- Style: Single-family
- Occupancy: Owner-occupied 
- Existing HVAC: Natural gas furnace with central air-

conditioning

• Customer commitment
- 2-year pilot term 



Avista Heat Pump Pilot – Status 

Partners selected
Holliday Heating, Cooling and Electric 

DNV

Recruitment underway
Leveraged Bidgely tool to identify homes

List scrubbed and finalized

Recruitment email sent

Installation plan Complete prior to 2024 heating season



Avista Heat Pump Pilot – Equipment

• HVAC metering
o Power

o Temperature

o Humidity

o Air-flow

o Pressure

• Whole home metering
o 5-minute electric (AMI)

o Hourly gas (AMI)

Performance MeasurementHeat-Pump



Avista Heat Pump Pilot – Customer Participation

Application

Pre-installation inspection

Equipment installation

Complete surveys

Allow weatherization (half of the homes)

Allow monitoring equipment removal



Avista Heat Pump Pilot – Marketing materials

Recruitment Email Application Program Flyer



Avista Heat Pump Pilot – Participation documents



Avista Heat Pump Pilot – Estimated timeline

Q3-2024 Installations complete

Q4-2025 1st year evaluation report

Q4-2026 Final evaluation report
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Thank you!

Leona.Haley@avistacorp.com
Leona Haley, Avista
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Emerald People’s 
Utility District 

tylerb@epud.org

Tyler Boehringer



Emerald People’s Utility District

EE Cost Effectiveness Calculator Development 



BPA Slice Customer
• Historic Market Power Prices 
• Bigger emphasis on EE 



How can we get more EE? 
Pay more for it.

- How to justify it?
- EE Savings shapes
- Which measures should we value more?
- Which measures save when we need it?
- How much should we be paying?



We needed:

-Identify measures to focus on
-Determining what we should be paying



What we got:
-A user-friendly tool 
-Data to back our program offerings
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Thank you!

tylerb@epud.org

Tyler Boehringer, Emerald PUD
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Energy Trust of 
Oregon

andrew.shepard@energytrust.org

Andrew Shepard



•Energy Trust 2024 Research

46
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2024 R&I Schedule – Active Projects

DECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJAN

Honeywell

mQ Workforce Dev.

Dual Fuel HP

No-Cost DHP

No-Cost HP

No-Cost HPWH

General Research & Planning

Program Delivery Pilot

Coordinated Research Project

Post-Research Summary Memo/Evaluation

Ongoing CRP Activities

Ongoing General Research

Ongoing CRP Activities

Ongoing PDP Activities

Ongoing PDP Activities

Ongoing PDP Activities

Prep for March 2025 MAD Expiration

Prep for March 2025 MAD Expiration

Prep for March 2025 MAD Expiration
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2024 R&I Schedule – Pending & In-Progress Activities
DECNOVOCTSEPAUGJULJUNMAYAPRMARFEBJAN

Micro-HP’s

PDP 
Decision

Mild Climate 
(LLE)HP

Submit 
Research 

Plan

PDP 
Approval 

Form
Duct Treatment

PDP/CRP 
Decision

Scoping 
Document

HP & DHP 
Improvements

Scoping 
DocumentMixed Delivery HP’s

Scoping 
DocumentAttic Air Sealing

Scoping 
DocumentCPF Reengagement

Gas Furnace 
Upgrade w/CAC

Research Planning

Research Planning Ongoing Research/PDP Activities

PDP Development Ongoing PDP Activities

Ongoing Research/PDP Activities

Research Planning Ongoing General Research

General Research & Planning

Program Delivery Pilot (PDP)

Coordinated Research Project (CRP)

Post-Research Summary Memo

Ongoing General Research

No 2024 Activities Planned

Ongoing General Research? Hold until 2025?
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HP & DHP Delivery Improvements

PDP 
Approval 

Form

Scoping 
Document 
Deliverable

Status Update:
• HP/DHP Commissioning & Servicing Scoping Memo Submitted 2/29/24

• Memo circulated with broader ETO team 3/21/24

• ETO comments/feedback pending

Next Steps:
• PMC to receive ETO feedback

• Pending comments/support, develop field research strategies and implementation plan

Research Objectives: 
• Can program improve realized savings of HP/DHP measures through combination of enhanced 

eligibility screening, increased installation requirements and/or improved on-site data collection & 
review?

• Consider recent RTF statements re: HP’s refocused on EFAF displacement and upcoming MAD expiration

Potential Outcome(s): 
• Increased realized savings for current HP & DHP offers

• Foundation for new HP & DHP commissioning incentive

• Potential increased incentive for projects meeting prescribed screening and installation requirements

Market Segment Served: 

• All residential HP & DHP 
customers

• Prioritization of rental, 
rural & communities of 
color
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Duct Treatment

Status Update:
• Duct Sealing PDP Approval Form Submitted 2/29/24
• Memo circulated with broader ETO team 3/21/24

• ETO comments received 3/26/24

Next Steps:
• PMC to review and respond to ETO comments by 4/3/24

Research Objectives: 
• Can Energy Trust fill a gap in duct treatment as a direct service?

• How can this work be designed to maximize the savings : cost ratio?

• What does customer acquisition look like?

• Can this be an enhancement to other HP/Gas Furnace measures?

Potential Outcome(s): 
• Return of duct sealing savings

• Improved performance of existing and new heat pumps and gas furnaces

Market Segments Served: 

• All site-built single family homes

• Emphasis on income-qualified, 
rental and prioritized 
communities
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Thank you!

andrew.shepard@energytrust.org
Andrew Shepard, Energy Trust of Oregon
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Seattle City Light

Lars.Henrikson@seattle.gov

Lars Henrikson
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Thank you!

Lars.Henrikson@seattle.gov

Lars Henrikson, Seattle City Light
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5 Minute Stretch
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Puget Sound Energy

William.Dixon@pse.com

Will Dixon
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Thank you!

William.Dixon@pse.com

Will Dixon, Puget Sound Energy
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Tacoma Power

rarneson@cityoftacoma.org

Rich Arneson



Tacoma Heat Pump Research
Understanding Drivers of Winter Peak Impacts from Ducted HPs
June 20, 2024



Phase 2 Project Objectives

Phase 2 of this project has 
two objectives, to identify 

• What’s causing these 
spikes?

• What are barriers and 
opportunities for future 
interventions?



Phase 2 Objectives

• What’s likely causing these demand spikes?
• What kind of heating equipment is present in the home?
• Are there other big loads that could be causing spikes? 
• Thermostat type and set-back settings?
• HP control settings?
• What are expected energy vs demand impacts?

• What are barriers and opportunities for future 
interventions?

• Reasons for thermostat settings
• Willingness to adjust thermostat settings
• Willingness to change HP control settings
• Willingness to install new thermostat
• Willingness to have thermostat settings changed by program



Current Status

Population and sample identified 
Estimated potential impacts

_Find study partners for co-funding
_Planning/survey instrument work through the summer
_Survey launch in the fall
_Onsite visits during the winter (assumes co-funders)
_Analysis and report early summer



Load Shapes by Classification

High Spike ~13%
( >5 kW Diff )

Medium Spike ~25%
( > 1.5kW; < 5kW Diff )

Low Spike ~62%
( < 1.5kW)



Phase 1 Results: Anticipated Outcomes

• We anticipate ~2.5 kW of impact for sites that mitigate 
this demand spike. 

• Adjusted from observed to account for the non-heating portion 
and the reality that only a portion of the heating can be 
mitigated

Expected Peak 
Reduction

Observed Size of 
Demand Impact (kW)FrequencySize of Spike

5.3kW8.6kW13%High (>5kW delta)

1.1kW2.9kW25%Medium (>1.5 kW)

2.5kW4.8kW38%Total 

For every 1,000 HPs, 
~1MW coincident peak 

demand reduction.



Survey vs Onsite Summary

Temperature 
Loggers

On-siteSurvey

√**√ Heating equipment in the home

√√Other big loads

√√ Thermostat type

√**√*√ Thermostat settings

√** √ HP control settings

√ √ √ Comfort

√ √Reasons for thermostat settings

√Willingness/barriers to adjust t-stat settings

√Willingness/barriers to adjust HP controls

√Willingness/barriers to use a new thermostat 

** High value and reliability from the data collection approach



Timeline (Draft)



Full Study Presentation



Heat Pumps are Coming!

• Legislators of state, region and nation are encouraging heat 
pumps to mitigate the effects of climate change.

• A large-scale conversion is likely to have impacts on our utility 
systems, what should we study and prepare for?  



Deep Set-backs = Demand Spikes?

• Early modeling suggests deep set-backs of HPs could lead to large 
morning peaks (i.e., demand spikes coincident with peak).

• Tacoma wants to learn if this happening in the real world, how often and 
why.



Single Site Example

• BPA study found a HP 
with aggressive set-
backs with large demand 
spikes, likely due to 
auxiliary heat to warm 
the home in the morning.  

• Once thermostat setting 
was stable, these spikes 
were mitigated.



Tacoma Study Overview

Phase 1: AMI 
Analysis

Phase 2: 
Understanding 

Drivers and 
Opportunities

(Fall 2024-Winter 2025)

Phase 3: 
Intervention(s) 

(TBD)

• Real-world evidence of HP 
demand spikes?

• How frequent is it?
• How big is the potential 

kW impact for mitigation?



Phase I Results – Real World Evidence

Overall, as temperatures fall, usage increases and becomes more variable.

Median

75th percentile 

25th percentile 

Outliers

Coincident Peak Days

Median + 1.5 times 
the Interquartile 
range

2,901 central HP sites with Tacoma Power AMI data. 



Phase I Results – Individual Sites

• Poster child of HP demand 
spike

• Each site classified based on 
change in usage from 
overnight to morning during 
coincident peak days.

• High Spike
• Medium Spike
• Low Spike



Load Shapes by Classification

High Spike ~13%
( >5 kW Diff )

Medium Spike ~25%
( > 1.5kW; < 5kW Diff )

Low Spike ~62%
( < 1.5kW)



Phase 1: How big might the impacts be?

We anticipate ~2.5 kW of impact for sites that mitigate this 
demand spike. 

• Adjusted from observed to account for the non-heating portion 
and the reality that only a portion of the heating can be 
mitigated

Expected Peak 
Reduction

Observed Size of 
Demand Impact (kW)FrequencySize of Spike

5.3kW8.6kW13%High (>5kW delta)

1.1kW2.9kW25%Medium (>1.5 kW)

2.5kW4.8kW38%Total 

For every 1,000 HPs, 
~1MW coincident peak 

demand reduction.



Tacoma Study Overview

Phase 1: AMI 
Analysis

Phase 2: 
Understanding 

Drivers and 
Opportunities

(Fall 2024-Winter 2025)

Phase 3: 
Intervention (TBD)

• What’s causing 
these spikes?

• What are barriers 
and opportunities 
for future 
interventions?



Tacoma Study Overview

Phase 1: AMI 
Analysis

Phase 2: 
Understanding 

Drivers and 
Opportunities

(Fall 2024-Winter 2025)

Phase 3: 
Intervention (TBD)

Future intervention(s) will be 
based on Phase 2 research. 

Intervention options may 
include:

• Thermostat setback changes
• Adjusting HP controls
• New thermostat
• BYOT thermostat 



Phase 2 Objectives

• What’s likely causing these demand spikes?
• What kind of heating equipment is present in the home?
• Are there other big loads that could be causing spikes? 
• Thermostat type and set-back settings?
• HP control settings?
• What are expected energy vs demand impacts?

• What are barriers and opportunities for future 
interventions?

• Reasons for thermostat settings
• Willingness to adjust thermostat settings
• Willingness to change HP control settings
• Willingness to install new thermostat
• Willingness to have thermostat settings changed by program



Phase 2 Task Overview

1. Complete study planning and additional AMI analysis

2. Conduct survey of customers

3. Onsite data collection

4. Analysis and Reporting

Requires partner funding to proceed



1. Planning + Additional AMI Analysis

• Finalize Planning
• Finalize sample, study tasks and objectives
• Discuss opportunities with partners

• Understand daily spike vs coincident peak
• Identify those customers with near-daily high demand in the mornings
• These customers likely have energy savings opportunities

• Explore the impact of building characteristics on morning spikes
• Leverage Tacoma's household characteristic data to explore 

how important variables such as square footage and vintage 
affect morning peak patterns.

• Identify additional sites with spikes of interest
• Some heat pumps may spike before or after the coincident peak windows; current 

metrics may not catch all setback spikes. 



2. Conduct Survey of Customers

• Sample
• Expect 25-30% response rate, resulting in ~400 respondents, incentive of $25
• Sample stratified by high, medium, low; program participant vs non-participant

• Approach: 
• Web survey with optional phone follow ups

• Key survey topics:
• Understand all heating equipment, including back up
• HP satisfaction and comfort
• Presence and usage of other large loads (water heater, level II 

EV charger, hot tub, other)
• Thermostat type
• Thermostat settings
• Willingness to make future changes, with and without incentives



2. Survey Sample

• Tacoma identified ducted heat pump homes with county assessor 
data, contractor provided lists, and utility program participant lists.

• ~1,200 with high and medium spikes (key focus)

Low SpikeMedium SpikeHigh Spike# HP + 
AMI

# of HP 
Sites

Category

1,6546783452,67710,000County Assessor Data

1485918225500High Performance HP Participants

0001111High-Capacity HPs

1546333250500Contractor List – estimate

1,9568003963,16311,011Total

*Once we have 2024 non-cooling load data, we expect to be able to add approximately 174 high or 
medium spike participants in the county assessor and high performance HP data sets to the sample. 



3. Onsite Data Collection Approach

• Sample
• Nested sample within survey 
• Sample size will depend on funding availability, 20-100
• Incentive of $50 for initial visit, $50 to mail back temperature logger

• Key Topics
• Confirmation of all heating equipment, including back up
• HP Control settings
• Leave behind temperature logger
• Presence and usage of other large loads (water heater, level II charger, hot 

tub, miscellaneous other)
• Thermostat type
• Thermostat settings

Requires partner funding to proceed



Survey vs Onsite Summary

Temperature 
Loggers

On-siteSurvey

√**√ Heating equipment in the home

√√Other big loads

√√ Thermostat type

√**√*√ Thermostat settings

√** √ HP control settings

√ √ √ Comfort

√ √Reasons for thermostat settings

√Willingness/barriers to adjust t-stat settings

√Willingness/barriers to adjust HP controls

√Willingness/barriers to use a new thermostat 

** High value and reliability from the data collection approach



Timeline (Draft)



Partnership Discussion



Request for Phase 2 Partners

• Without research partners, Tacoma is unable to:
• Conduct on-site visits.
• Conduct temperature logging.
• Develop comprehensive, regionally-valuable instruments, analysis and 

reporting.

• Requested funding support:
• Funding of on-sites and potentially temperature logging
• Workplan and Instruments

• To incorporate partner feedback and ensure their needs are met in study design and 
instruments

• Reporting and analysis 
• Study to integrate partner goals into analysis
• Study to report out on partner goals and ensure report is high quality for region



High-Level Budget Estimates

Partner 
Coordination and 

Onsite Funding*

Tacoma
Budget

$36,000Phase 1 Work
$25,000 $18,000 Study Planning and AMI Analysis
$25,000 $54,000 Design/conduct survey of customers

$112,000 $-Onsite data collection**
$46,000 $-Temperature
$50,000 $25,000 Reporting and PM

$238,000 $133,000 
*Approximate, depends on # of partners and their needs
**Assumes 70 on-sites



Questions for Phase 2 Potential Partners

• What are the research objectives of your organization?
• What do you want to learn about cold weather HP operation drivers?
• Focused on energy or peak?
• If peak, what type of peak?

• What decisions are you hoping to inform?

• What kind of timeline are you on for finding out the 
answers to your questions?



Next Steps

• Continue with Phase 2, Step 1 
• Additional AMI analysis
• Exploratory partnership meetings with external parties (SCL, PSE, 

NEEA, manufacturers)

• Meet with internal Tacoma stakeholders for input
• Note: due to calendars, unable to meet until late July. 

• Finalize Phase 2
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Thank you!

rarneson@cityoftacoma.org
Rich Arneson, Tacoma Power
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Bonneville Power 
Administration

nckelly@bpa.gov 

Nathan Kelly



Product Coordination 
Council

High Performing HPs 
June 24th, 2024

Nathan Kelly
BPA EE Engineering – Residential Tech Lead



Equipment Criteria and Selection Process
• Save Energy 

- Efficient operation, both when it’s very cold out (the peak) AND at mild/low-load conditions (most of the heating load in 
many areas in PNW)

- Some combination of (1) ability to turn down well and (2) very good “low-speed” COP

• Minimize Winter Peak 
- High heating capacity maintained at low outdoor temperatures 

- Minimize or Eliminate Resistance Heat 

• Minimize Summer Peak Contribution
- Higher EER -> better peak COP 

• Equipment in the Field:
- Bosch, Carrier, Daikin, Lennox, Mitsubishi, Fujitsu, and Trane/American Standard



Research Partners, Sites, and Equipment Types 
Multizone 
Existing
Installs

Multizone 
Retrofit/New 

Installs

Central 
Existing
Installs

Central  
Retrofit/New 

Installs

Total SitesBPA Utilities/
Strategic Tribal 
Partner 

33107Central Electric 
Coop

00415Inland Power 

20305Snohomish PUD

6101017Tacoma Power 

02002Glacier Electric/
Blackfeet Tribe

010 0010Okanogan PUD/ 
Colville Tribe

00022Yakama Power/
Yakama Tribe

111681348Total

Retrofit/New Installs 
– new equipment 
installed selected with 
HP HC HP criteria

Existing Installs –
utility customers with 
newer equipment 
which met HP HC HP 
criteria
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Early Findings



HPHC and HEMS – HVAC kWh/sqft vs. HDD



Setbacks 5-8AM  



Learnings so far, what to share with industry

• Our “new install,” lower balance point sites have less variation in 
performance, lower energy during very cold weather  

• Standard metrics (box specs) do NOT appear to be predictive, 
pending deeper analysis 

• The strong signals coming out of our study so far: 
- Sizing and “high-capacity” appear to work, with more benefit in colder 

weather
o Utilities: set a target balance point!

- The HPHCs can deliver the heating with little or no electric resistance heat 
at and around the balance point…
o …unless the thermostat/setback control decides otherwise! 

- Resistance heat coming out of set-back doesn’t have to happen!

• ALL FINDINGS SO FAR ARE PRELIMINARY!



HP HC HP 
Collaboration

BPA,                                       
Ecotope, KeelEnergy, 

Larson Energy and 
OTS Energy 

Tacoma

Capacity 
Study Thermostat 

Settings  
Study

Research 
Sites

Chelan
Cold 

Climate 
HP Study

GLACIER 
ELECTRIC COOP
Blackfeet Tribe

OKANOGAN PUD  
Colville Tribe

YAKAMA POWER 
Yakama Tribe 

NWPC 

NEEA 

PNNL  

National 
HP 

Database DOE            
ex -BPA 
Robert 
Weber 

DOE HP 
Strategy 

CEE

AHRI
Codes 
2028  

Alaska 
HP Data

NEEP 
Equipment 
Selection 

RTF Future HP 
Measures

HP Regional 
Baseline 

Ductless 

Existing 
homes

CEC

Inland

SNOPUD

National 
Standards

Research 
Consultant

Past collaboration has been extensive
and future initiatives will continue beyond the 
current study.  Goal increased equipment 
adoption, energy savings and GHG reductions.

RBSA HEMS

BPA EE LOW 
Income



Upcoming Research 

• Looking for opportunities for research partners for the 
following topics:
- MF HPs including

o Epocha (PTHP with no outdoor unit) and cold-climate Window Heat Pumps (window 
shaker-style replacements)

- MF and SF new construction measure including low income
o Specifically targeting Habitat for Humanity chapters

- Heat Pump Sizing using historical load data

• Do you have suggestions for research topics? 
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Thank you!

nckelly@bpa.gov 

Nathan Kelly, Bonneville Power Administration
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NEEA

Product Manager
cdymond@neea.org

Christopher Dymond
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Heat Pump Research Update
LLE Lab Research
Room HP Field Testing
Rating Representativeness

Christopher Dymond, Sr Product Manager
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Low-Load Efficient Heat Pumps
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When sized right, a variable speed heat 
pump spends most of its time running at 
part load.

VSHPs are 10-50% efficient when running 
at minimum output than at full output. 

NEEA Specification differentiates those 
that are good at part load:

MinCapCOP47 ≥ 4.5

Low Load Efficient
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LLE doesn’t appear to cost more

106

Source: MN CEE/NEEA Variable Speed Heat Pump Product Assessment and Analysis
https://neea.org/resources/variable-speed-heat-pump-product-assessment-and-analysis
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Investigations
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• Modeling and Analysis
• Test Procedure Development and Influence (CVP)
• OEM Interviews and Virtual Teardown (24 systems)
• Lab Testing (6 systems)
• Physical Teardown (3 systems)
• Analyzing Field Data (BPA, RR and CEE)
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Cold Climate Room Heat Pump
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Cold Climate Room Heat Pumps
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• Key innovation is use of an atomizer to 
get rid of condensate and melt water 
without need of melt water system or risk 
of freezing water dribbling down the side 
of the building.

• Two new products are entering the market 
that can operate below 5F

• These systems are available in limited 
production runs at a cost of $3000-$4000 
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Midea PWHP
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Specs subject to change

Image courtesy Midea
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Gradient All Weather Unit
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Specs subject to change

Image courtesy Gradient
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Cold Climate Room Heat Pump
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• New Products Available Q4 2024
• EPA Interim Test Procedure Q4 2024
• Tax Credits begin Q1 2025
• NW Field Testing Project? Q4 2024 - Q4 2025

Details at RETAC June 27th



©2024 Copyright NEEA.113

Rating Representativeness
“Test the Test”
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Load Based Testing 
Revealed Lower Performance and Rank Order Changes
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Better ways of predicting and confirming installed system performance 
enable accurate product differentiation and increased utility support

5 systems 
with same 

AHRI rating
“appendix M” Results vary 

when tested 
with EXP07
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System Installation and Instrumentation
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• 6 Heat Pumps were field tested, but like a lab installation
- Over 100 sensors per house, including 

Mass flow sensors 
on every unit
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All units shipped to Lab

116

UL lab in Plano, TX
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Top Level Findings
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• Load based testing is statistically more representative of 
current M1 test procedure (static testing)

• M1 often overpredicts the performance of the units in both 
heating and cooling. 

HeatingCooling

M1SPE:07M1SPE:07*

17%11%9%13%Ducted

64%10%43%13%Ductless

36%10%22%13%Combined

* SPE-07 cooling error is from cooling bin-hours used in SPE:07 are skewed to mild hours
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Questions 

and 

Discussion
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Thank you!

cdymond@neea.org

Christopher Dymond, NEEA
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Thank you to all the Presenters 
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Break!
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AGENDA
All times Pacific

Welcome, Agenda, Packet Review & Introductions12:30 -1:00 pm
(30 mins)

Regional Priority Topic
 Advanced Heat Pumps – Coordination on

planned or ongoing field studies/pilot 
studies/data collection

1:00 - 2:30 pm
(90 mins)

BREAK2:30 – 2:40 pm

Regional Roundtable2:40 – 4:00 pm
(80 mins)

Recap, Next Steps, Adjourn4:00 – 4:10 pm
(10 mins)
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Committee Roundtable

Please aim for 3-5 min max, thanks!

Roundtable Focus 
(NEEA PMs & PCC members first)

• Highlights since March
• Programmatic updates
• Organizational updates
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Let’s wrap it up!

124



©2024 Copyright NEEA.

Thank you PCC!
See you tomorrow at 9:30 am 

June 25th 2024


