
Empowering Meaningful Measurement 
& Verification with EcoDash:
A Standardized Tool for Assessing Emerging 
Technology

Madison Johnson and 
Scott Spielman, Ecotope

June 24, 2025



Our Mission

Efficiency 
is Energy

Electrify 
Everything

When 
MattersTM

+Economic deployment 
of heat pump water 
heating systems is 
critical to building 
decarbonization



FEASIBILITY
Due Diligence

“Fail Fast”

APPLICATIONS  
TESTING

Full System Mock-Up

DEMONSTRATION
Real World Learning

M & V
Performance 

Feedback

GO TO 
MARKET

Supply Chain,
Training

Optimized 
System

Technology Innovation Model



Current Monitoring

+ ~40 multifamily 
CHPWH sites

+ 7 small Light 
Commercial HPWH 
sites

+ 30 residential 
HVAC sites

+ 20 commercial 
HVAC sites
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+ Validate Savings 
Potential

+ Support Standard 
Protocol Measure

+ Identify and solve 
knowledge gaps

+ Engage manufacturers, 
contractors, building 
maintenance, and 
utilities.

Goals of EcoDash



+ Data Management, System 
COP, Appendix H

+ Current EcoDash Features
+ Standard Protocol and 

Continuous Improvement
+ Flexible Load Management

with CHPWHs
+ Next Steps

Agenda



System COP, 
Appendix H, Data 

Management



System COP

System COP

Primary Plant COP  

Temp. Maintenance COP  

Equipment COP  

+ Equipment COP: 
Heat pump only

+ Primary Plant COP: 
Heat pump + storage

+ Temp. Maintenance 
COP: 
Temperature 
maintenance system

+ System COP:           
Accounts for all water 
heating energy

COP Boundaries: Single-Pass Primary HPWH System with 
Parallel Temperature Maintenance Tank & Multi-Pass HPWH



AWHS Appendix H
+ Methods for Calculating System 

COP
+ Boundary, Equipment, 

Primary Equipment
+ Data to be logged in 1-minute 

intervals
+ SysCOP to be calculated daily, 

stored for at least 6 months



EcoDash Data Flow

Shareable user 
interface for cleaned, 
processed M&V data.



Current EcoDash 
Features



EcoDash – Summary Data

+ System COP 
Performance 
Tracking

+ OAT 
Regression

+ Usage or HP 
and ER

+ Water Usage



EcoDash – Summary Data



EcoDash – Raw Data

+ Troubleshooting
+ Zooming, 

Hovering, 
Filtering Data

+ System 
Schematic to 
align points



EcoDash – Event Log



EcoDash – Event Log



EcoDash – Event Log

+xx
+xx



EcoDash – Event Log
+ Issues identified as valve closed that should be 

open using raw data. Data logged in Event Log. 



Standard Protocol 
and Continuous 
Improvement



Standard Protocol Measure 
+ Pay for performance 

approach recommended in 
the March 18th RTF Meeting

+ Appendix H M&V Standard 
Protocol Measure for 
CHPWHs

+ Current market maturity, 
achieving high long term 
SysCOP requires monitoring

+ EcoDash can be used to 
help RTF determine a 
baseline



Qualified Products List
SystemCOP ≠ Manufacturer’s published COP or DOE Test COP

Model A

Model B

Model C

Model D

Model AA

Manufacturer A

Manufacturer A

Manufacturer A

Manufacturer A

Manufacturer B



Fault Detection/Data Quality



Identification and Tracking of 
Common Issues
+ Missing balancing valve
+ Swing tank setpoint is too high
+ Feedback to AWHS QPL 

Diagrams
+ Event log tracking to allow FDD 

in Progress





Flexible Load 
Management
with CHPWHs



HPWH systems are a valuable utility 
resource for load shifting

Electrify 
Everything

Efficiency 
is Energy

When
Matters
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Controls

Electrify 
Everything

Efficiency 
is Energy

When
Matters

+ 4 modes of operation sent via EcoPort (CTA-2045) 
requests
o Normal
o Load up
o Shed
o Critical Peak

+ Load shift strategies
o Storage staging
o Increase water temperatures
o Increase capacity



HPWH 
normal 
operations

+ ~40% Aquastat 
Fraction

+ Simple on/off logic
+ Long compressor 

cycles

ON OFF



Load-up 
controls

+ ~20% Aquastat 
Fraction

+ Forces heat 
pump on

+ Short compressor 
cycles

ON OFF



Shed 
controls

+ ~85% Aquastat 
Fraction

+ Keeps heat 
pump off

+ Prevents hot 
water loss

ON OFF



Load shifting with CHPWHs



Bayview M&V data 
– Summer demand reduction

(testing 
5/2/2022 – 
7/28/2022)



Controls Optimization



Preliminary Results
Site 1 Site 2

Monitoring length (days) 214 153
Baseline energy (kBtu) 617,360 683,127
CHPWH energy (kBtu) 195,214 210,778
Energy savings (kBtu) 422,145 (68%) 472,348 (69%)
Baseline GHG emissions 
(tons CO2e) 33.7 37.3

CHPWH GHG emissions 
(tons CO2e) 3.2 3.7

GHG emissions savings 
(tons CO2e) 30.5 (90%) 33.6 (90%)

Baseline customer utility costs $8,009 ($6,407*) $8,702 ($6,962*)
CHPWH customer utility costs $25,879 ($18,116*) $23,114 ($16,180*)

*with CARE discount



Solution: Critical Peak
+ HPWH staging
+ Swing tank lock out



Solution: Critical Peak



Results



Next Steps
+ Continue collaboration with 

Manufacturers and Distributors to 
facilitate ease of setup. 

+ Engage with facilities staff on Event 
Logging and refine Event Types.

+ Develop Automated Fault Detection 
and notification System.



Madison Johnson
Data Analyst
madison@ecotope.com
206-408-5803

Questions?

Scott Spielman, PE
Director, Research
scott@ecotope.com
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