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• Integrated HVAC controls systems 
connect and coordinate operations of 
multiple disparate space conditioning 
units

• Usually consists of

– A heat pump and a supplemental or backup 
heating system

– A mini-split heat pump with a central space 
cooling systemSource: Cielo

Overview

• Goal: Optimizing the space conditioning system for maximum efficiency, load 
shifting, and/or cost-effectiveness
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• Two-year sponsored project, launched January 2022

• Aimed at developing shared resources through a coordinated approach with industry partners to 
help:

– Optimize HVAC solution selection for a given application

– Ensure equipment performance and delivery of savings

– Prevent negative customer experience

• Currently in Phase 2.1

• Link to the project resources can be found here:

https://cee1.org/news/details/collaboration-with-hvac-industry-produces-final-deliverables-on-efficient-heat-
pump-installations 

CEE ASHP Education and Guidance Project

https://cee1.org/news/details/collaboration-with-hvac-industry-produces-final-deliverables-on-efficient-heat-pump-installations
https://cee1.org/news/details/collaboration-with-hvac-industry-produces-final-deliverables-on-efficient-heat-pump-installations
https://cee1.org/news/details/collaboration-with-hvac-industry-produces-final-deliverables-on-efficient-heat-pump-installations
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System Design with Existing Heating
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• Formally known as 
“integrated controls”

• Both contractor and 
homeowner versions

“Two System” Controls Guide
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Benefits

• Enables integration of new heat 
pump appliances with legacy 
ducted systems

• Can aid in determining optimal 
switchover points between 
primary and supplemental heat 
sources

• Potential to contribute 
substantially to grid flexibility

• Particularly relevant in extreme 
climates

Barriers

• Relatively nascent market

• Customer and contractor 
confusion around integrated 
controls

• Ensuring that, once installed, 
integrated controls systems will be 
used correctly by the customer

• Limited programming capabilities, 
system interoperability, and 
remote configurability in many 
existing systems

• Currently limited capability for 
grid flexibility

CEE ETC Preliminary Research
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Scope of Work
• Identify specific features of integrated controls

• Conduct further research into available residential integrated controls 
products

• Describe common installation practices, archetypes, and configuration 
options

• Identify additional programs in the US and Canada that currently 
include integrated controls measures

• Identify and develop resources that can make it easy for customers and 
contractors to parse through a QPL to find a system that is most 
compatible with their situation

• Determine a pathway to adoption of universal standards for residential 
integrated HVAC controls

CEE ETC Extended Research
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– Integration of heat pumps and electric 
resistance systems

– Integration with ductless heat pumps and 
secondary systems

– Managing multiple zones from a single 
device

– Managing smart dampers/correlation with 
home's existing distribution system

– Functionality with other components that 
provide HVAC services

Integrated Controls Features: Systems Integration

• Integration between different HVAC

makes/models

• Integration with smart thermostats

• Managing variable-speed heat pumps

• Managing systems that utilize multiple pieces of HVAC equipment
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– Outdoor air temperature

– Indoor air temperature/droop

– Non-dynamic price calculations

– Decarbonization calculations

– Manual J-based calculations

Integrated Controls Features: Controls Strategies

• Based on:

• To bring a space up to temperature:
– Allow secondary system to bring space up to temperature more rapidly than

a heat pump alone

– Allow the heat pump to ramp up temperature in advance

• Allow for concurrent operation of disparate pieces of HVAC equipment, or 
disable secondary system(s)

• Automatic setback option

• Adjust internal temperature to account for temperature stratification
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• Network system(s) utilized for 
local communicability

• Grid connectivity options

Integrated Controls Features: Communicability
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Insights From Vendors and Program Administrators

• Broad interest in grid-level networking

• Interoperability and future-proofing would be helped by 
universal, open standards, however:
– Not always practical for manufacturers to share their control schemes

– The process can be complex and redundant

– Protocols like CTA-2045 may not be an ideal solution for heat pumps for 
HVAC

• Smart thermostats could help to solve the problem of 
integrating control of mini-split systems with ducted heating 
systems
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Insights From Vendors and Program Administrators

• System sizing is a concern manufacturers hear from utilities

– ACCA’s Manual S offers contractors sizing recommendations for 
various archetypes

• Incentive programs are seeing low uptake, due in part to 
greater incentives for full decommissioning

• It would be beneficial to have an integrated controls system be 
aware of marginal grid emissions

https://www.acca.org/standards/technical-manuals/manual-s
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Residential Integrated HVAC Controls

Appendix: Strategies from the CEE ASHP Education 
and Guidance Project
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Sized for Cooling
• Dual fuel configuration 

most common but can be 
configurations of HPs and 
other heating systems

• Prioritize HP as the primary 
stage of heating (only 
engage secondary heating 
source when necessary)

• Homeowner should be 
aware of how the two 
systems interact

New Addition
• Typically ductless or 

compact ducted HP system

• HP will provide all heating 
and cooling necessary to 
the space (but should have 
minimal interaction with 
home’s other systems)

• Homeowner should be 
informed on how to 
operate the system 
independently of existing 
system.

Partial Load Configurations

Partial Coverage
• Can be ductless or ducted 

HP with separate duct 
system

• Ideal for spaces far from 
the existing air handler, or 
have large windows

• Size HP to add to existing 
system to make the space 
comfortable

• Configure controls to 
operate both systems at 
the same time
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Ease Of Use, Energy Efficiency, 
Carbon Footprint Focus

• Prioritize HP by running it at all times. 
Secondary heating system should be 
used only when the HP cannot 
maintain temperature.

• Engage the secondary heating system 
to return the space to the indoor 
temperature setpoint, then disengage 
secondary heating system (HP will 
continue running throughout this time)

Cost Focus

• Configured to switch from the heat 
pump to the secondary heating system 
when it is calculated that the 
secondary heating system is deemed 
cheaper to operate at a certain 
temperature (switchover temperature)

• Calculating switchover temperature 
manually is difficult and constantly 
changing with the prices of fuel and 
electricity. Savings are usually small.

Controls Strategies By Focus
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Use this method when
• Homeowner priority is ease of use, 

energy efficiency, and carbon 
reduction.

• A HP is sized for 100% of the 
heating load.

• The thermostat is capable, or if it is 
a two thermostat system

Benefits
• Maximizes HP use

• Only employs secondary heating 
when needed

• Does not require annual re-
calculation

• Temperature should not drop 
enough for homeowner to notice

• Reduces effect of mismatched 
zoning, excess cycling, and 
secondary heating delay

Controls Strategies: Indoor Temperature Controls
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Capacity Balance Point: Use When

• Indoor temperature method is 
unable to be used

• Homeowner priority is carbon 
reduction and ease of use

• Installed HP is not sized to 100% of 
the heating load

• The system and thermostat allow 
for temperature switchover

Economic Balance Point: Use When

• Homeowner’s priority is cost 
reduction

• Operating cost of the HP is higher 
than the secondary heating at 
temperatures well above the 
design temperature

Controls Strategies: Outdoor Temperature Controls
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• High bills or excess fossil fuel use

• Frequent on/off cycling

• Secondary heating engaging at high outdoor temperatures

• Delays in secondary heating

• Uneven temperature or hot and cold zones throughout the 
home

Signs Integrated Controls are Not Optimized
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