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EPRI’s Vision 
To be a world leader in advancing 
science and technology solutions 
for a clean energy future

EPRI’s Mission
Advancing safe, reliable, affordable, and 
clean energy for society through global 
collaboration, science and technology 
innovation, and applied research.

Together…Shaping the Future of Energy®
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Three Key Aspects of EPRI

Collaborative
Bring together scientists, engineers, 
academic researchers, and industry 
experts

Independent
Objective, scientifically based results 
address reliability, efficiency, 
affordability, health, safety, and the 
environment

Nonprofit
Chartered to serve the public benefit
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EPRI’s History in Industrial Heat Pumps

Started in the 1980s!



© 2023 Electric Power Research Institute, Inc. All rights reserved.5

EPRI’s History in Industrial Heat Pumps (Continued)

Documented in early 1990s
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Pinch Analysis – Appropriate Placement of Heat Pumps
 Minimize heat loss by thermal energy 

optimization technique
 Matching hot streams with cold streams 

via optimum heat recovery
 Minimize reliance on external energy 

inputs
 Pinch temperature (where heating and 

cooling curves come close together) 
defines an industrial site’s unique heat 
distribution

 Pinch Analysis also provides amount of 
waste heat that can be recovered by 
IHPs

EPRI and US DOE Championed “Pinch Technology” in 1990s

Source: EPRI Report CU-6775
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Some IHP Successes in the US
High End Cabernet Estate Winery Facility located in Alexander Valley California

First New Commercial Winery in the World to Achieve LEED Platinum Certification!
Water Source CO2 Heat Pumps provide Hot Water for Winery DHW/Tank/Barrel Cleaning

and Chilled Glycol for Barrel Room and Tank Cooling

(2) UNIMO ww units installed in Mechanical Room Unit piping
Courtesy of Mayekawa MYCOM
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Other Installations in the US

Ref – AMI Foundation Conference 2012

Ref – Emerson Website
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Next Frontier – Steam Generating Heat Pumps

Photo – EDF Lab, France
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EPRI Project: High temperature heat pump that 
can produce steam at low pressure
 Key characteristics of the heat pumps:

– 30 kW prototype system
– Low ODP, GWP refrigerant
– Develop prototype system produce 

steam at 120oC from waste heat (80oC) 
@ COP of 3.4

– Test in a lab in California; make it 
ready for field deployment

– Offer solutions for industrial 
decarbonization in California and 
Nation

Project funded by California Energy Commission – Ongoing
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Photos of the 30kW prototype system 

Prototype Showing Controllers and ASDs HP Prototype System Prototype Showing Monitoring 
Instrumentation
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Prototype Testing Results 
Key findings from the tests:
 Coefficient of Performance (COP) has 

an inverse relation with system 
speed, a direct indicator of system 
load
 Higher load (capacity) or compressor 

speed results in lower COP values
 Two refrigerants performed the best

– R1233zd[E]: Higher COP, but has ODP
– R1336mzz[Z]: Lower COP, no ODP
– System should be optimized to obtain 

the target COP>3.4 or greater

Next Steps – EPRI Lab Tests + Field Tests

R1233zd(E)
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Utility Incentive Programs – California Example of TSB
CPUC has initiated the application of a 
Total System Benefits (TSB) approach to 
address the following:
 Comprehensively capture fuel switching 

benefits and environmental benefits
 Include other high value but non-

monetized benefits
 Other system benefits

Starts in 2024 – Other States May Follow Soon
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Heat Pumps and the Grid – A Consideration

Customers and Utilities Need to Work Together!

Develop needed tools and technologies that 
enable HP scale and (perhaps) capture the grid 
benefits of HPs

Optimize systems and processes that support the 
pace of activity/investment required

Ensure utilities (and regulators) are in lock-step 
with technology developers, OEMs, and consumers

• Power availability
• Power reliability
• Grid interconnections
• Grid readiness
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Industrial Heat Pumps – Needs
 Document Status of Current Applications

 Focus on  Technology Development

 Apply Technology to Several Applications

 Conduct Case Studies and Technology 
Transfer

 Utility and Government Incentives

 Collaboration between all Stakeholders
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Thank You!

Ammi Amarnath
Principal Technical Executive

aamarnath@epri.com
+1 (650) 855-1007

mailto:aamarnath@epri.com
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Together…Shaping the Future of Energy®
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