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How many engineers does it take 
to sell a novel combination heat 
pump plus storage system?
Listening to the market and addressing key barriers so the heat pump 
sells itself
Jose Garcia, TRC
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About me

• Managing Research Engineer based in California

• Former HVAC and Plumbing design engineer

• On Technology Assessment and Advancement Team within our R&C group

• Daily activities:
• Technology assessment via field and lab studies

• Market assessment to understand and address benefits and barriers

• Supporting programs and codes and standards to drive adoption

• Primarily focused on California, but today’s project has a national focus
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Background

• TRC is supporting a collaborative technology development effort funded by US DOE

• The project is targeting retrofits of multifamily buildings in cold climates (ASHRAE 
CZ 5-7)

• The new technology includes:
• Combination space- and water- heating heat pump

• Integrated phase change material thermal energy storage (PCM TES)

• Hydronic distribution

• The project is led by Lawrence Berkeley National Laboratory (LBNL)
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Methods

• DOE Energy I-Corps program 
• We performed 75 market actor interviews with building owners, facilities managers, contractors, and 

other market actors in the value chain
• We identified common pain points and value creators
• We identified a target market segment and value proposition
• We built a business model for the technology we are supporting

• Technical Market Analysis
• 10 technical market actor interviews with design engineers, contractors, and developers
• Assessed current retrofit practice and costs for space- and water- heating retrofits to heat pumps
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https://www.energy.gov/technologytransitions/about-energy-i-corps


Who’s Bob
Vice president of facility service at a 
property management firm

What are his needs?

Meet the customer

Gains

Customer Jobs Pains
Provide to tenant:
• Heating
• Cooling
• Hot water

• High upfront cost
• High utility cost
• Disruption to tenant
• Challenged regulations

• Higher Rent
• High quality installation 

and maintenance
• Sustainability goal
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What are Bob’s current options for heat pump space heating?
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Deep retrofits are strongly preferred or 
even necessary

“If it isn’t a deep retrofit that’s probably the hardest fight to 
do a swap out because typically a swap out drives you to 
that deep retrofit. It’s hard to convert an occupied 
building. For almost every trade, when you’re working in 
an occupied building that makes it a lot more difficult to do 
everything you really want to accomplish.”

I believe transfer fans are a “hack” to solve the issue of indoor units 
being oversized for bedroom loads. This is a sign of an issue that split 
system manufacturers should address.



What are Bob’s current options for heat pump space heating?
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Installation challenges drive retrofit costs

“If a building had unlimited funds and resources and had 
the willingness and the drive to convert to unitized 
electrification it could be easily achievable.”

“We had a contractor who had a project with 120 
refrigerant leaks out of 124 apartments. He blamed the 
fact that his workforce isn’t as skilled as they used to be. ”

“Heat pump technology is not a good match unless the 
owner is ready to do some decent shell measures, 
because they can’t afford to put in the size and capacity 
that’s needed.”



What are Bob’s current options for heat pump water heating?
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Deep retrofits are not necessary

Retrofit system type (i.e. central, 
individual) is strongly dependent on 
existing system type

Installation challenges drive retrofit costs

“There is a very real challenge of panel capacity. It’s very 
expensive to upgrade.”

“If the heat pump triggers a transformer upgrade, that’s 
where the owner is going to wait for the stick to do 
something.”

“In a retrofit if you’re going to decide to go to the roof, then 
you immediately get an acoustic and a structural on board. 
These are all solvable problems in my opinion, but you 
don’t want to do it without those experts. ”



Value Proposition

We help building owners replace HVAC and hot water systems at up to 40% reduced 
cost, with 45% monthly bill savings, and 90 % reduced carbon emission by offering 
both an all-in-one system and continuous commissioning services.
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Technology
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Proposition Breakdown Reduced upfront cost
● One system at reduced size 
● Avoid infrastructure upgrade 
● One contractor
● Minimized renovation in unit
● IncentivesENERGY & CLIMATE 

ACTION ROADMAPS

EVALUATION, 
MEASUREMENT, & 

VERIFICATION

PROGRAM IDEATION & 
DESIGN

Sustainability
• Reduced carbon emission with 

fuel switching
• Future-proof refrigerant

Gains

Customer Jobs Pains
Provide to tenant:
• Heating
• Cooling
• Hot water

• High upfront cost
• High utility cost
• Disruption to tenant
• Challenged 

regulations

• Higher Rent
• High quality installation 

and maintenance
• Sustainability goal

Reduced utility cost
● Energy storage for load 

management 
● High efficiency

All-in-one air-to water 
heat pump system 

Continuous 
commissioning to 
minimize downtime 

Rent
Healthy and comfortable 
living space

High quality installation and 
maintenance with performance 
monitoring by partnering contractors



• Hardware
• Design IP
• Data stream
• Staff: System monitoring, 

incentive knowledge
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Contractors capable of 
HVAC, plumbing and 
weatherization retrofit
serving residential 
customers

• Equipment and material costs
• Maintenance and service costs

Value
Proposition

Customer 
Relationships

Customer 
Segments

Key 
Resources

Channels

Cost Structure Revenue Streams

Contractor
• Increased market share 

and profit growth by 10%
• One system to install and 

maintain

Building owners:
• Reduced upfront costs with 

all-in one system 
• Reduced disruption to 

tenant during retrofit
• Reduced maintenance 

costs 
• Reduced utility cost with 

load shifting

• Contractors and 
distributors: Phone 
support, training

• Owner: Warranty

Residential building owners 
in cold climates looking to 
retrofit existing central 
hydronic systems that 
currently uses oil, propane, 
or electric resistance (When 
incentive exist, include gas)

• Contractors
• Energy efficiency 

consultant
• Utility programs
• In-house service line 

(long term)

• Sale of product: 20k per installation
• Subscription for submetering, performance monitoring ($15/month)

• Provide technical resources
• Product design and 

production
• Monitor system 

performance
• Incentive/financing guidance

Key 
Activities

Key 
Partners
• Thermal energy storage 

and heat exchanger 
manufacturer

• Contractors capable of 
HVAC, plumbing and 
weatherization retrofit

**Future
• Local manufacturer 

representative and 
distributor

Business Model

• Hardware
• Design IP
• Data stream
• Staff: System monitoring, 

incentive knowledge

Customer Segments

Residential building owners in 
cold climates looking to retrofit
existing central hydronic 
systems that currently uses oil, 
propane, or electric resistance 
(When incentives exist, include 
gas)

Contractors capable of HVAC, 
plumbing and weatherization 
retrofit serving residential 
customers



Question for the group

We identified lack of equipment rating methodology and lack of incentives as key 
barriers for combination space-and water- heating heat pump systems generally. Do 
you agree with this finding?
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Jose Garcia, PE
jmgarcia@trccompanies.com

Thank You
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