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Webinar Objectives

● Frame the conversation around how policy, deployment, and standards are 
evolving in parallel to enable ultra-low-GWP heat pump technologies

● Position R290 adoption as no longer theoretical—real projects, regulatory 
signals, and safety work streams are already underway

● Show how demonstrations, regulatory signals, and safety standards must 
move together to build market confidence



Refrigerant gasses are powerful and overlooked 
drivers of climate change. They are EVERYWHERE. 
Collectively, refrigerants are also the world’s fastest 

growing category of greenhouse gases.
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What is an Air to Water Heat Pump?

🔄 Factory charged refrigerant  Air-to-water heat pumps consolidate all refrigerant in factory-charged 
self-contained, outdoor located equipment; reducing refrigerant use and leakage compared to split heat pumps

💧 Hydronic thermal distribution  Air-to-water heat pumps generate heating, cooling, and hot water, delivered 
through closed-loop low-pressure hydronic piping; integrate with fan coils, air handlers, radiators, radiant floors



Why R290 in Air to Water Heat Pumps?
REFRIGERANT CRITICAL TEMP

96°C
vs 69–78°C for alternatives

GWP

< 1
vs 675–2,200 for alternatives

MAX SUPPLY WATER TEMP

70°C
at −15°C outdoor air

⚡ Single-component, natural refrigerant  R290 is pure propane – a non-proprietary single-component 
refrigerant with zero glide, no blend composition drift, no mixed-refrigerant-complexity.

⚖ Lower charge required  Enthalpy of phase change at 65°C sat. = 245 kJ/kg, (vs 90-154 for alternatives) 
More BTU for less refrigerant - emerging standards will regulate allowable A3 charge limits

🏠 Higher supply water temperatures possible  70°C supply at −15°C OAT means better compatibility with 
existing hydronic emitters.



How R290 Stacks Up
Refrigeran

t
Critical 
Temp

hfg @ 65 °C

(kJ/kg) GWP20
A,B GWP100

A,
B Typical Cold Climate Performance Pure PFAS

Risk

R454B 69°C 126 1,854 531 ~60°C max , ~50°C at −10°C OAT blend Yes

R410A 72°C 90 4,715 2,255 ~55-60°C max blend Yes

R32 78°C 154 2,690 771 ~65°C max, ~60C at −10C OAT Yes No

R290 96°C 245 <1 <1 70°C at −15°C OAT Yes No

A. ATMOsphere (n.d.) Refrigerants: Real GWP and PFAS. Impact of Refrigerants Fact Sheet #2. Available at: 
https://atmosphere.cool/fact_sheets/refrigerants-real-gwp-and-pfas/

B. IPCC (2021) Climate Change 2021: The Physical Science Basis. Contribution of Working Group I to the Sixth Assessment Report of the 
Intergovernmental Panel on Climate Change. Cambridge: Cambridge University Press. doi: 10.1017/9781009157896.

📉 AWHPs reduce emissions regardless of refrigerant  compared to split-unitary heat pumps, AWHPs can 
reduce on site refrigerant charge, reduce technician accidental releases, and reduce operational leaks

https://atmosphere.cool/fact_sheets/refrigerants-real-gwp-and-pfas/


Early Deployments
Lessons from the first pilot R290 hydronic heat pump installs in the Pacific Northwest.

1 Early Demonstrations
NATIONAL MALL

First full R290 A2W HVAC demonstration in North America. 
HUD Innovative Housing Showcase 2023, Verge Microgrid 
Demonstration 2023

2 Pilot Installs
MILWAUKIE, OR

Side-by-side R290 vs. R32 hydronic configuration. Two full 
heating and cooling seasons. Documented energy use, 
comfort, and performance comparisons.



Grant Funded Projects 
Research and demonstration projects in progress for multifunction R290 AWHPs in multifamily 

1 DOE: LBNL + VEIC + The Veterans’ Place
MONTPELIER, VERMONT

Single room occupancy transitional housing for veterans. 
3x AWHPs, ductless fan coil units, dual volume TES 
modules provide heating and cooling for 11 bedrooms, and 
DHW for 5 shared baths and commercial kitchen.

2 NYSERDA: RMI + WINN CO 
ALBANY, NEW YORK

Demonstration project in the contracting and planning stage.  
4-6 Unit  in lager builder for combi heating, cooling, and hot 
water. RMI as prime with WinnCo. Site selection in progress.



Learning and Challenges

🧠 Product design intelligence

Streamlining technology adoption and installation through 
modularization, end-to-end system integration, IoT 
intelligence, automated system design and sizing.

🎓 Contractor Training

HVAC professionals familiar split unitary heat pumps need 
facilitated introduction to design, installation, and 
maintenance for hydronics.  R290-specific curriculum needs.

📋 Permitting

Current R290 projects collaborate closely with AHJs to 
demonstrate safety, negotiate compliance for 
pre-commercial products, and develop precedents.

🤝 Seeking Collaboration

Looking for partners — utilities, housing authorities, 
manufacturers, contractors. If you want to advance adoption 
of R290 AWHPs in North America, let's connect.

AWHPs Underutilized

AWHPs are common globally, but limited in North America. 
Existing split-unitary market can not incorporate R290 easily 
— AWHPs unlock enormous untapped opportunity.

Lessons from pilot installs

Site needs, risk tolerances, permitting gaps — all identified 
from real installs. Working to advance design methods and 
update documentation, install methods, and site monitoring.

🛠📈



~960 Blue Rhino cylinders  ×  9 kg  =  8,640 kg propane

The Propane Opportunity
🔥  SCENARIO A — BURN IT

410 Million BTU
One-time combustion energy — gone forever

vs

♻  SCENARIO B — USE AS R290 REFRIGERANT

16.2 Trillion BTU
8,640 kg ÷ 1.6 kg/unit = 5,400 heat pumps

× 80,000 BTU/hr  ×  2,500 hrs/yr  ×  15 years

= 3 billion BTU per unit over lifetime

× 5,400 units = 16.2 trillion BTU total

~39,500× more useful energy delivered
as a refrigerant vs. fuel
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