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Presentation Outline

This presentation will discuss the challenges 
and opportunities of transforming the HVAC 
Market

Key questions that will be explored

• What do we need from an HVAC system?

• What does a transformed market look 
like?

• What are challenges to transforming the 
market?

• What are some of the solutions?

Keep in mind the questions below as we go 
through this presentation. We’ll be coming 
back to these at the conclusion!

Questions for you to consider:

• How does this information relate to:
– Your role as a Councilor?

– Your work professionally?

– Your personal life?

• What is something you learned today?

• Is there something you were hoping to 
learn that we didn’t talk about?  
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Question 1

What do we need from an HVAC system?

What does a transformed market look like?

What are challenges to transforming the market?

What are some of the solutions?
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What Do We Need From an HVAC System?

Space Conditioning – provide a comfortable space to work, learn, live, and 
do business

Indoor Environmental Quality – provide a safe, clean, and healthy indoor 
environment for occupants

Cost Competitive Operation – deliver space conditioning and indoor air 
quality at a reasonable cost
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Space Conditioning

Being a cold climate, New England’s dominant space conditioning 
needs are heating
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Space Conditioning

Being a cold climate, New England’s dominant space conditioning 
needs are heating
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Provide fresh outdoor air and exhaust stale indoor air

• Prescribed volume of fresh outdoor air and/or allowable level of 
CO2 based on occupancy, size and use of space

• Code Requirements = ASHRAE 62.1 (C&I), ASHRAE 62.2 (Res)

Indoor Environmental Quality
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All heating fuel prices expected to increase this winter, especially 
for delivered fuels

Cost Competitive
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Question 2

What do we need from an HVAC system?

What does a transformed market look like?

What are challenges to transforming the market?

What are some of the solutions?
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What Does a Transformed Market Look Like?
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What Does a Transformed Market Look Like?
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Example Components

• Highly efficient 
heating/cooling

• Good indoor environmental 
quality with adequate air 
exchange and energy –
recovery ventilation

• Comfortable occupants

• Low or no carbon emissions

• Cost competitive

Source: https://betterbricks.com/uploads/resources/VHE-DOAS_SummaryReport.pdf

Heating/CoolingVentilation

https://betterbricks.com/uploads/resources/VHE-DOAS_SummaryReport.pdf


Question 3

What do we need from an HVAC system?

What does a transformed market look like?

What are challenges to transforming the market?

What are some of the solutions?
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What Are Challenges to 
Transforming the Market?

Existing/Legacy Infrastructure

Building Envelopes

Operations & Controls

Customer Economics & Climate Goals
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Existing/Legacy Infrastructure

Legacy equipment and existing infrastructure make modernizing 
HVAC systems difficult
• Like-for-like replacements are common

• Overhauling central plant and distribution system is complex and expensive
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Building Envelopes

Leaky windows and walls 
mean much of the energy 
consumed to condition a 
building is wasted

However, older buildings rely 
on leakiness to meet 
minimum ventilation

Solutions to Transforming the MarketHVAC System Needs Transforming the HVAC Market Challenges to Transforming the Market

15



Building Envelopes

Improving insulation without addressing ventilation leads to poor 
indoor air quality
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2020 
Construction 
with Energy 

Recovery 
Ventilator

2008 
Construction 
with Natural 
Ventilation

Indoor CO2 Levels and Associated Health Impacts



Operations and Control

Controlling legacy systems in concert 
with new systems is complicated

Optimizing systems for cost and GHG 
emissions is a moving target

All of this is part of the messy transition 
to a “transformed market”
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Operations and Control

Legacy pneumatic (pressure-based) controls

Unitary controls or thermostats with no overarching system

Modern controls create more data → useful, but can be overwhelming
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Customer Economics and Climate Goals

Energy prices ignore un-priced “externalities”
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what customers pay

+ what society pays

Source: https://www.eia.gov/outlooks/aeo/

+ EPA social cost of carbon

https://www.eia.gov/outlooks/aeo/


Question 4

What do we need from an HVAC system?

What does a transformed market look like?

What are challenges to transforming the market?

What are some of the solutions?
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What Are Some of the Solutions?

Controls upgrades/optimization and commissioning

Weatherization (with ventilation improvements!)

Vendor and customer training

Financing and making the business case

Solutions to Transforming the MarketHVAC System Needs Transforming the HVAC Market Challenges to Transforming the Market

21



Controls Upgrades and Integration (Res)
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Controls Upgrades and Integration (C&I)

Upgrading old pneumatics to direct 
digital control (DDC) allows for modern 
sequence of operations

ASHRAE Guideline 36 sets standards for 
High-Performance Sequences of Operation 
for HVAC Systems

• Meeting space conditioning and indoor 
environmental quality performance 
requirements for the lowest energy input

• Real-time fault detection and diagnostics
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Weatherization and Ventilation

Air exchange is a good thing, but needs to be intentional
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Vendor and Customer Training
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If a building’s systems are improperly installed, 
commissioned,  or maintained, the building will 
not function as intended, not only hindering its 
energy and indoor environmental performance 
but also dissuading customers from future 
investments in energy efficiency technologies, 
thereby slowing their adoption.

From: https://www.aceee.org/research-report/b2003

https://www.aceee.org/research-report/b2003


Financing and Making the Business Case

Financings especially important for customers motivated by first cost or with shorter term 
financial decision making
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Small Business 
Customers

Tenant/Landlord 
Split Incentives

Developers Who Build 
and Flip Buildings

Homeowners Buying 
Starter Homes

Contractors need to make the business case based on the full value stack

Bottom Line: HVAC projects are not lighting projects

Energy
Savings

Health/Comfort
Improvements

Environmental 
Stewardship

More Capital 
Intensive

More 
Complex

Longer Simple 
Payback



Bringing It All Together 
Example: Retrofit NY

NYC Retrofit 
Accelerator: VRF + 
DOAS with HRV

Not a silver bullet, 
but this is where 
the market is 
heading
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Source: https://be-exchange.org/wp-content/uploads/2019/06/HPRT_techprimer_DOAS_.pdf

!

https://be-exchange.org/wp-content/uploads/2019/06/HPRT_techprimer_DOAS_.pdf


Key Takeaways

What do we need from an HVAC system?
• Space conditioning and good indoor air quality at a competitive price

What does a transformed market look like?
• A comfortable, healthy, low-carbon built environment

What are challenges to transforming the market?
• Legacy infrastructure, external environmental costs, customer/contractor 

understanding of new technology

What are some of the solutions?
• Controls, better building envelopes, customer/contractor training and a more 

wholistic view of costs/benefits of HVAC system modernization
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Council Member Discussion

Questions for you to consider:

• How does this information relate to:

– Your role as a Councilor?

– Your work professionally?

– Your personal life?

• What is something you learned 
today?

• Is there something you were hoping 
to learn that we didn’t talk about?  
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Appendix
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Additional Resources

Institute for Market Transformation: Very High Efficiency HVAC (video)

Lawrence Berkeley National Laboratory Indoor Air Quality (research)

Efficiency Vermont A guide to home heating systems (blog)

Northwest Energy Efficiency Alliance: Commercial High Performance HVAC 
Market Characterization (report)
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https://www.youtube.com/watch?v=gc1JtCk9hVU
https://buildings.lbl.gov/indoor-air-quality
https://www.efficiencyvermont.com/blog/how-to/a-guide-to-home-heating-systems
https://neea.org/img/documents/Commercial-High-Performance-HVAC-Market-Characterization.pdf


Weatherization and Ventilation

Not everyone can be motivated by 
climate change, but people really 
care about their health! 
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Weatherization and Ventilation

Excellent webinar from 2020 for 
anyone who did not join.

Energy Efficiency, Human Health, 
and COVID 19 -
https://www.youtube.com/watch?v
=wAc4xLZhX4E
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Weatherization and Ventilation

Ventilation is a health and productivity benefit

• Study simply assumes increased ventilation, not optimized ventilation

• When paired with weatherization, it can also be an energy efficiency benefit
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𝐻𝑒𝑎𝑙𝑡ℎ
𝐵𝑒𝑛𝑒𝑓𝑖𝑡𝑠
𝐸𝑛𝑒𝑟𝑔𝑦
𝐶𝑜𝑠𝑡𝑠

=
$33 𝑚𝑖𝑙𝑙𝑖𝑜𝑛

$4 𝑚𝑖𝑙𝑙𝑖𝑜𝑛
= 8.25 𝐵𝐶𝑅


