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Proposed Code Change

« Code changes will apply to non-residential occupancies, residential
will be exempted

Revise mandatory ventilation requirements in Section 110.3(c)7B for ~ See Title24stakeholders.com

consumer integrated heat pump water heaters (HPWHSs) introduced for proposal description,
in the 2025 code justification, draft code
« Remove two currently allowed configurations: language, and requested data

* Inlet ducted from outside with no exhaust duct
 Exhaust ducted to outside with no inlet duct

Clarify minimum space volume and vent opening size for unvented
and vented installations

Remove requirement that inlet and exhaust ducts terminate within the
same pressure boundary with airflow diverted

Add minimum duct diameter requirement (212" nominal) for axial fan
HPWHSs
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Benefits of the Proposed Change

Indoor Air Quality & Safety
« Improves indoor air quality (IAQ) by disallowing unbalanced ducting
 Reduces moisture risk in small water heater spaces

« Supports health and safety in conditioned spaces

Energy & Compliance Benefits
« Reduces heating and cooling loads from unconditioned air infiltration
« Enables energy savings through better water heating performance
« Simplifies compliance by removing problematic installation options

 Aligns with installation best practices and future code harmonization
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Background Information

Why Ventilation Matters for HPWHSs
« HPWHSs transfer heat from surrounding air to heat water.
* Proper ventilation ensures efficient performance and prevents |IAQ and moisture issues.

* Poor ventilation or ducting only one side can bring in unconditioned air, increasing heating/cooling
load.

« Balanced ventilation helps maintain comfort, energy savings, and IAQ.
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Background Information

2025 Code & Research Findings

2025 code introduced ventilation requirements for consumer integrated HPWHSs.
Installers could meet code with large rooms, vented closets, ducts, or manufacturer methods.
Two ducting methods allowed (only inlet or exhaust ducted) are now flagged as problematic.

Lab and field testing shows these "single duct" methods can introduce as much as 200 CFM of
unconditioned air (CR22PGE1901-1). This increases heating and cooling loads and upsets
envelop pressure balance, interfering with gas and mechanical ventilation equipment and
fireplaces.

Proposal aligns code with recent research, improves clarity, and removes inefficient install options.
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Marked-up Code Language

See Title24stakeholders.com for marked-up code language

Title 24, Part 1 Title 24, Part 6 Reference Appendices

= None = 110.3(c)7B = None
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Market and Technical
Considerations

» Current Conditions and Trends

 Potential Barriers and Solutions

» Technical feasibility




Current Market Conditions

Integrated HPWHSs are becoming increasingly common in the CA market, including in small
nonresidential installations such as offices and cafes.

Ventilation is often not considered or only partially ducted, especially in utility closets.

Practices are shaped by existing conditions for building alterations, unclear code language, cost
concerns, and lack of awareness.

CASE Team plans to survey installers and designers to better understand current practices.

Without a code update, suboptimal installations may persist, impacting IAQ and energy
performance and HPWH technology implementation due to these factors.
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Market Barrers and Solutions

Market Barriers ‘ Potential Solutions

1. Dual-duct installs may add labor and 1. Clarify ventilation cost scope in draft
material cost for building owners. CASE report to support transparency.

2. Installers may be unfamiliar with dual- 2. Conduct outreach to installers to
duct configurations and updated identify gaps in knowledge and typical
ventilation requirements. ducting practices.

3. Ventilation is often omitted due to 3. Refine and clarify code language to
unclear or inconsistent code reduce misinterpretation and improve
language. enforceability.

4. Many HPWHs are not designed with 4. Engage manufacturers to understand
built-in support for dual ducting, and feasibility of dual-duct designs.
manufacturers may lack incentive or
guidance to support this feature.
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Current Market Share

Market share: percentage of buildings that already use the proposed technology or design practice
(at or above the proposed stringency level)

Current Market Share

New
= Dual-ducted HPWHSs are Alterations = Even less common in

retrofits.

= Survey planned to
gather more data.

Construction

and Additions rarely installed.
= Survey planned to

gather more data.
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What is the current market share for non-residential new
construction (including additions)? That is, what percentage
of annual new construction in California currently use HPWHSs
with either an intake duct or and exhaust duct in small offices and
quick service restaurants?

a. 0% f. 25.1% -50%
0.1% — 1% g. >50%
1.1% — 5%

5.1% — 10%
10.1% - 25%




What is the current market share for non-residential
alterations? That is, what percentage of annual retrofits in
California currently use HPWHs with either an intake duct or and
exhaust duct in small offices and quick service restaurants?

0% f. 25.1% -50%
0.1% - 1% g. >50%

1.1% — 5%

5.1% — 10%

10.1% - 25%




What building type is implementing more HPWHSs with either
an intake duct or and exhaust ducts: small offices or quick
service restaurants?

10 times more in small offices than d. 2 time more in quick service

quick service restaurants restaurants than small offices

2 times more in small offices than e. 10 times more in quick service
quick service restaurants restaurants than small offices

The same number in small offices
and quick service restaurants




Technical Considerations

« Adding intake and exhaust ducts typically requires cutting large openings in walls or ceilings.
« Switching from single to dual ducting adds minimal labor but requires proper planning.

* Duct penetrations must be sealed to prevent moisture and air leakage.

* Vents passing through drywall, insulation, or vapor barriers need to be sealed appropriately.

 Installers must avoid interfering with electrical wiring or structural elements.
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Technical Barrers and Solutions

Technical Barriers ‘ Potential Solutions

1. Concerns about enforcing 12-inch 1. Provide guidance or examples to help
duct requirement for axial fans in installers identify axial vs centrifugal
Section 110.3(c)7B4.vii. fans visually.

1. Uncertainty around how to 2. Reinforce that manufacturers are
identify fan type in the field. expected to comply with Title 24 code

2. Lack of clarity around verifying language.

manufacturer guidance
compliance.
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What else should we know? Are there market or technical
barriers or solutions we should consider?

Open ended response




Per Unit Energy and

Cost Impacts
Methodology and Assumptions

« Energy and Energy Cost Savings
* Incremental Costs




Energy and Energy Cost Savings Methodology

Using CEC’s methodology and metrics.

Analysis will be conducted using EnergyPlus with standard California Building Energy Code
Compliance (CBECC) prototypes and rulesets.

Savings expected from improved water heating efficiency and reduced indoor heating load when
providing ventilation through a vented enclosure or ducting both inlet and exhaust to outside,
rather than ducting either inlet or exhaust.

Savings will be weighted based on results from survey of plans, which is expected to show
percentage of each Standard Design that could have been installed using each Proposed Design.

Modeling will utilize EnergyPlus air-node network to include impacts to infiltration.

Results will be compared to lab and field studies.
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Energy Modeling Assumptions

« Simulating energy savings in EnergyPlus with CBECC rulesets

« Simulating using the following prototypical buildings and climate zones

Prototypical Buildings Climate Zones

= Quick Serve Restaurants = Simulating in climate zones 1- 16
= Small Offices
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Key Modeling Assumptions

Prototype: All

Standard Design Proposed Design

1. Prescriptive prototype with HPWH. 1. Prescriptive prototype with HPWH.
2. Two Standard Design cases: 2. Two Standard Design cases:
1. HPWH exhaust only ducted to outside. 1. HPWH with both exhaust and inlet ducted to outside.
2. HPWH inlet only ducted to outside. 2. HPWH enclosure with ventilation of sufficient Net Free Area
(NFA).

Non-Residential HPWH Ventilation Clean-Up | October 23, 2025



Incremental Cost Framework

Prototype(s): All

First Cost First Cost

1. Equipment (HPWH with single-duct configuration) 1. Equipment (HPWH with both ducts or vented
2. Installation (labor and materials for single-duct) enclosure)

30-Year Maintenance Costs 2. Installation (labor and materials for balanced

ducting or vented enclosure)
30-Year Maintenance Costs
1. Equipment Replacement
2. Regular Maintenance

1. Equipment Replacement
2. Regular Maintenance
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Approach for Gathering Costs

 Interview contractors and distributors to understand typical ducting costs (1 vs 2 ducts) across
applications (closets, small mechanical rooms, back-of-house rooms, interior break rooms, etc.)

« Review prior CASE studies, ETCC reports, CaINEXT work, and manufacturer resources for cost
benchmarks

« Seek actual project costs and use RSMeans only to fill gaps

« Ensure anonymity in surveys to gather cost data from builders, architects, and installers
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Compliance
Verification

« Key Aspects of Compliance
Verification

 Barriers and Solutions

» Revisions to Compliance Software




Key Aspects of Compliance Verification

* Measure room volume

* Measure Net Free Area (NFA) of room vents through doors/walls to other rooms or outdoor spaces
* Measure installed duct diameters

« Verify fan type (axial or centrifugal) used by the HPWH

» Verify ducts are insulated

* Ensure exterior ducts are sealed to prevent air and moisture ingress
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Compliance Barriers and Solutions

Compliance Verification Barriers ‘ Potential Solutions

1. Contractors may not submit all 1. Clarify which information must be
required documentation submitted for compliance

2. Plan reviewers may not have time to 2. Explore options to streamline
verify inputs like duct size or room verification (e.g., photo
volume documentation or simplified forms)

3. Engage with permitting authorities to
understand review process and
identify pain points
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Compliance Software Updates

« CBECC may need to incorporate a single vs dual duct configuration to better reflect
combined HPWH and HVAC energy impacts

« Current approach uses a workaround with a separate |AQ fan to represent ventilation
effects

« Lab testing shows HPWH airflow ranges from 35-192 CFM (CR22PGE1901-1) and
sometimes up to 400 (unverified)

« Units typically operate about 30% of the time indoors (e.g., 200 CFM for 18 minutes
per hour = 60 CFM average)
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Cost Effectiveness Results ®

Benefits Costs
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