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ÅPlease be sure your full name is 

displayed

Å Please mute upon joining

Å Use "Chatñ box to share questions or 

comments

Å Under "Participant" select "Raise Hand" 

to share a question or comment 
verbally

Å The session may be recorded and 

posted to 3C-REN's on-demand page. 

Feel free to ask questions via the chat 
and keep video off if you want to 

remain anonymous in the recording.

Zoom Orientation



3C-REN: Tri-County 

Regional Energy Network

Á Three counties working together to improve 

energy efficiency in the region

Á Services for ï

Á Building Professionals: industry events, training, 

and energy code compliance support

Á Households: free and discounted home upgrades

Á Funded by ratepayer dollars that 3C-REN 

returns to the region 



Á Serves all building professionals

Á Three services ï

Á Energy Code Coach 

Á Training and Support

Á Regional Forums

Á Makes the Energy Code easy to follow

Event Registration:

3c-ren.org/events
Energy Code Coach:

3c-ren.org/codes
805.781.1201



Á Serves current and prospective building 

professionals

Á Expert instruction:

Á Technical skills

Á Soft skills

Á Helps workers to thrive in an evolving 

industry

Event Registration:

3c-ren.org/events



Multifamily (5+ units)

Á No cost technical assistance

Á Rebates up to $750/apartment plus additional 

rebates for specialty measures like heat pumps

Single Family (up to 4 units)

Á Sign up to participate!

Á Get paid for the metered energy savings of 

your customers

Enrollment:
3C-REN.org/contractor-participation



Energy Code Implementation Series

Since the energy code update took effect in January 2023, the industry is adjusting to design, 

detailing and construction to meet compliance. In this series, weôll review the code requirements 

with a focus on what to include in construction documents to streamline the permitting process 

and tips for construction to ease sign-offs and occupancy.

ÅEnergy Code Implementation: Single Family New Construction 

ÅEnergy Code Implementation: Single Family Additions and Alterations

ÅEnergy Code Implementation: ADUs

ÅEnergy Code Implementation: Multi-Family

ÅEnergy Code Implementation: Non-Residential

https://www.3c-ren.org/calendar-of-events-and-trainings/ 

https://www.3c-ren.org/calendar-of-events-and-trainings/


Todayôs Learning Objectives

ÅUnderstand the current metrics used in the energy code for evaluating compliance, 

and how choices for electric or gas equipment may impact that compliance.

ÅReview key mandatory measures, the prescriptive ñrecipe cardò approach, and the 

options for using the building performance approach.

ÅRecognize where barriers or stumbling blocks may occur within permitting and 

construction and tips for documentation to smooth out the process.

ÅHow to access resources for energy code compliance

1.5 AIA HSW LU approved for this course

0.15 ICC CEU approved for this course



Agenda

1. 2022 Energy Code ïBroad Overview

2. ADU Resources and Definitions

3. New Construction:

ÅPV / Solar 

ÅBattery Ready

ÅElectric Ready

4. Walls and Fenestration

5. Domestic Water Heating

6. Heat Pump for Space Conditioning ïVCHP 

Credit

7. IAQ Ventilation



2022 Energy Code:
   CEC Triennial Cycle
   Big-Picture Goals
   Code Reorganization 



California Energy Commission (CEC)

TITLE 24, Part 6

/ŀƭƛŦƻǊƴƛŀΩǎ .ǳƛƭŘƛƴƎ 
Energy Efficiency 
Standards (aka the 
Energy Code) is updated 
every three years by the 
CEC.  The process 
includes engagement 
with the public, industry 
experts, in-house 
expertise, and other 
stakeholders.

energy.ca.gov 



Big Picture Goals for the 2022 Code Updates 

ÅEncourage heat pump technology for 

space and water heating

ÅEstablish electric-ready requirements 

for single family homes

ÅExpand PV systems and battery storage 

standards

ÅStrengthen ventilation standards



Subchapter Reorganization

2019 Code

All Buildings -Sections 100 and 110

High-Rise Residential, Nonresidential, 

Hotel/Motel -Sections 120, 130, 140, 

and 141

Low-Rise Residential -Section 150.0-

150.2

  

2022 Code

All Buildings -Sections 100 and 110

Nonresidential, Hotel/Motel -Sections 

120, 130, 140, and 141

Single-Family Residential -Section 

150.0-150.2 (includes duplexes and 

townhouses)

Multifamily Buildings -Sections 160, 

170, 180 (low and high rise)

New Sections



The Energy Code ïThree Compliance Terms

Prescriptive Component Package

Mandatory Requirements are applicable

Follow all the parts of the prescriptive package

Note: used to determine the Standard Design 

Building

Essentially a checklist approach

Performance Method

Mandatory Requirements are applicable

Other components or measures can be 

traded-off as long as the Proposed Design 

Building can be shown to be more energy 

efficiency than a similar sized Standard 

Design Building (baseline building)

Energy modeling approach

Mandatory Requirements 

Energy efficiency measures that are applicable to all projects. 



Performance Method (Computer Modeling)

Performance

Key Take-Away for 2022:
The Standard Design now includes efficient electric heat 

pump space heating and heat pump water heating.

Section 150.1(b)1

SanCO2

Ductless Systems Ducted Systems Water Heating



Process for Residential Permitting

HERS ï Home Energy Rating System 

We have two HERS Providers, CalCERTS and CHEERS, in California. These organization are 

responsible for training and certifying HERS Raters, and supporting the California Energy Code 

HERS Registry. 

CF-1R Compliance 

created and uploaded 

to HERS Registry

Construction
Final / 
OccupancyDesign Submittal

CF-2R Installation 

completed and 

uploaded to 

HERS Registry

Building Official 
Confirms CF-2Rôs 
and CF-3Rôs are 
uploaded and signed 
(PSR) 

CF-3R Verification 

completed and 

uploaded to 

HERS Registry



Accessory Dwelling Units 
(ADUs)



Benefits of Accessory Dwelling Units 

ÅAffordable

ÅNo new land purchase 

ÅNo major infrastructure needed

ÅFamily & Community Connection

ÅExtended Family

ÅEssential Workers

ÅFlexible Living

ÅAging in Place

ÅHome Healthcare

ÅRental Income

Image Courtesy of Julie Clayton, AIA



ñPre-Reviewedò or ñPre-Approvedò Plan Sets

ÁTitle 24 Documentation, i.e. 

Energy Code Compliance

ÁHERS Registry

ÁNote Special Features and 

HERS Measures 

Requirements

ÁHERS Rater

Building/Planning jurisdictions are to 
have plan sets available by Jan 1, 2025.



ADUï Resources 

https://www.hcd.ca.gov



ADUï Accessory Dwelling Unit

ADU is an accessory dwelling unit with 

complete independent living facilities for 

one or more persons with permanent 

provisions for living, sleeping, eating, cooking 

and sanitation.

ÅCan have a ñfullò or ñefficiencyò kitchen, i.e. 

cooking facility with appliances and 

reasonably sized food prep counter and 

storage (definition: www.3c-ren.org/efficiency-kitchen)

ÅHas independent bathroom facilities

ÅMust have a heating and cooling system that 

does not sharing air with another dwelling.

ÅHas its own thermostat, i.e. independent 

controls Image Courtesy of Julie Clayton, AIA



JADU ï Junior Accessory Dwelling Units

Conversion of existing space that is 

no more than 500 sq. ft. and is 

contained entirely within an existing 

or proposed single-family residence. 

Å May include separate or shared 

sanitation facilities 

Å May share central HVAC systems

Å Has an ñefficiencyò kitchen, i.e. 

cooking facility with appliances and 

reasonably sized food prep counter 

and storage

Å Has a door to the exterior 

Å May have an interior access door
Photo: ADU Resource Center



Common Allowable ADU and JADU ñTypesò

Image: City of Stockton, CA --  ADU Guide

Internal  /  [Detached] Conversion Attached (Internal) 

Images: City of Saint Paul, MN

Attached (Addition) 

Detached  [New Construction]In the language of 
planning departments, 
policy and  housing 
regulations.

Energy Code: Alterations and Additions

Energy Code: New Construction

In the language of the 

Energy Code



New Construction: Stand Alone Structure 
under the Energy Code

Section 150.1 ïNew Construction ï

Low Rise Residential

All subsections apply, including:

Å Envelope (Walls, Roof, Floor, and 

Fenestration)

Å Ventilation (IAQ ïIndoor Air Quality), 

Å Mechanical Heating and Cooling

Å DHW, 

Å Electric Ready

Å Battery Storage Ready 

Å PVôs (Solar Panels)

New Construction ïDetached

Stand-alone 

New 

Structure

(E) 

Residence

(N)ADU

Solar Panels



Additions: Three Scenarios under the Energy Code

(E) 

Residence

(N)

ADU
Addition

Addition ïAttached 

New 

Addition

(E) 

Residence

Garage 

Conversion

(E) 

Conversion 
to ADU or 

JADU

(E) 

Residence

Shop/Garage 

Conversion

(E) 

Conversion 
to ADU

Addition

 ïDetached Conversion

Addition

 ïAttached Conversion

Section 150.2(a) ïAdditions

Å Envelope (Walls, Roof, Floor, and 

Fenestration) 

Å Wall Exceptions

Å Roofing Exceptions

Å Ventilation (IAQ ïIndoor Air Quality)

Å Bathroom, Kitchens, Floor Area

Å Mechanical Heating and Cooling

Å ADU or JADU

Å DHW

Å Adding second water heater

Å HPWH Ready



*Junior ADU 
(JADU) is built 
within the ówallsô 
of an existing 
residence and is 
500 sf. ft. or less.

ñInterior 

Remodelò

(E) 

Residence

(E) 

JADU
Alteration

Alteration

(i.e. existing 

conditioned 

bonus rm or 

bedrm suite)

Alteration: Does not Increase Conditioned Floor 
Area under the Energy Code

Section 150.2(b) ïAlterations

ÅEnvelope (Walls, Roof, Floor, 

and Fenestration) 

Å Wall Exceptions

Å Ceilings Alterations

ÅVentilation (IAQ ïIndoor Air 

Quality)

Å Bathroom, Kitchens, Floor Area

ÅMechanical Heating and Cooling

Å Alterations and Duct Extensions

ÅDHW

Å Water Heater Replacement



NEW CONSTRUCTION ï 
PV (Solar Energy)
Battery Ready
Electric Ready



Solar Photovoltaic (PV) ïNew Construction

Exemptions:

Á PV not required, when kWPV is less 

than 1.8 kW

Á PV not required, when SARA is less 

than 80 sf

Á PV size may be reduced by 25% if a 

usable battery capacity of 7.5 kWh is 

installed

Equation 150.1-C Annual Photovoltaic Electrical Output

System Size kWPV = (CFA x A)/1000 + (Ndwell x B)

Where:

kWPV   = kW DC size of PV system

CFA = Conditioned Floor Area

A = CFA adjustment factor 

Ndwell = Number of dwelling units (1 single, 2 duplex)

B = Dwelling adjustment factor

CZ A B

4 0.586 1.21

5 0.585 1.06

6 0.594 1.23

9 0.613 1.36

Example: 1000 sf ADU in CZ 6

kWpv =  (1000 sf x 0.594)/1000 + 1(1.23) = 1.82 kW system

1.82 kW / 300 W panel = 6 panels

[each panel approx. 40òx67ò]

Prescriptive PV Sizing:

Prescriptive 150.1(c)14



Energy Storage System (ESS) - ñBattery Readyò

150.0(s)Mandatory

Key Concept:
LƴǘŜƴǘ ƛǎ ǘƻ ƛƴŎǊŜŀǎŜ ŀ ƘƻǳǎŜƘƻƭŘΩǎ 
electric generation and storage 
system to be able to offset 
evening electrical grid usage and 
address resiliency

ÅApplicable only to new construction

ÅInfrastructure is Mandatory

ÅBattery is an optional credit 

ÅPerformance pathway:

ÅMin Battery Size of 5 kWh

ÅNeeds to interface with the óGridô 

ÅPerformance credit is relatively small

ÅBattery with PV system can be cost effective



ñBattery Readyò ï Infrastructure Required
ÅAt least one of the following required:

ÅInterconnection equipment with minimum backed up 

capacity of 60 amps

ÅDedicated raceway (min 1ò) from the main service to 

subpanel that supplies the branch circuits

ÅA minimum of 4 branch circuits shall be identified feeding:

ÅRefrigerator

ÅOne lighting circuit near the primary egress

ÅA sleeping room receptacle outlet

ÅMain panel must have busbar rating of 225 amps minimum

ÅSufficient space shall be reserved to allow future installation of a 

system isolation equipment or transfer switch within 3 feet of 

the main panelboard

ÅRaceways shall be installed between the panelboard and the 

system isolation equipment or transfer switch location to allow the 

connection of backup power source

150.0(s)Mandatory

3 ft min

225 Amp 
Main Elec 

Panel

Future 
transfer 

switch with 
installed 
raceways 

Subpanel 
for branch 

circuits 
with 

dedicated 
raceway



New Construction ï 225 amp Busbar Rating

Could a 200 amp panel meet the mandatory energy 

storage system (ESS) ready requirements in the 2022 

Energy Code § 150.0(s)1B?

Yes. A 200 amp panel could meet the requirement if the 

busbar rating is 225 amps and it is clearly marked on the 

panel. However, if there is no specific busbar rating on 

the panel, the 200 amp panel will not meet the 
requirement, since the busbar rating will be the same as 

the panel rating. Panels must also meet applicable 

requirements in the California Electrical Code.

Does an ADU need to have its own 225 amp panel if 

the ADU is built with a subpanel connected to the 

existing main residence?

No. The subpanel to the ADU from the main panel could 

meet § 150.0(s)1B, as long as the main panel has the 225 

amp busbar rating.

Does installing a battery storage system in a newly 

constructed single-family home meet the mandatory ESS 

ready requirements in § 150.0(s)?

¸ŜǎΦ LŦ ǘƘŜ ƴŜǿƭȅ ōǳƛƭǘ ƘƻƳŜΩǎ ŜƴŜǊƎȅ ǎǘƻǊŀƎŜ ǎȅǎǘŜƳ ƳŜŜǘǎ 

all the necessary wiring and other electrical components 

required to support a fully operating energy storage system, 

this will satisfy the mandatory requirements in § 150.0(s).

https://www.energy.ca.gov/newsroom/blueprint-newsletter



ñElectric Readyò Infrastructure Required only where propane or 
natural gas appliances are installed in new construction

Electric ready items require breaker 

space and labeling in panel

AND 

Electrical feed within 3 ft of non-

electric appliance location

Mandatory

Future 240V Use

Water 
Heater

ÅWater heaters: gas or propane water heaters must be 

installed in or adjacent to a space large enough for a 

heat pump water heater HPWH. (2.5ô x 2.5ô x 7ô)  Must 

install 240v/20amp or 240v/30amp circuit depending 

on location - 150.0(n)

ÅFurnaces: provide conductors rated at 240 volt/ 30 

amp to the furnace for future heat pump installation- 

150.0(t)

ÅCooktops: provide conductors rated at 240 volt/ 50 

amp for future cooktop- 150.0(u)

ÅDryers: provide conductors rated at 240 volt/ 30 amp 

feed to dryer - 150.0(v)

150.0(n), 150.0(t), 150.0(u), and 150.0 (v)

240 Volt Ready



NEW CONSTRUCTION ï 
Walls and Fenestration

ADDITIONS ïWall Extensions

ALTERATIONS ï
Walls and Fenestration



Walls

Prescriptive 150.1 -A



Walls Assemblies Meeting Prescriptive U-0.065 and U-0.048

Note: Under the Performance Method projects will have to find 

trade-off credit to remove the CI. 

CZ 1-5 

CZ 8-16

CZ 6,7



Wall Assemblies with Continuous Insulation (CI)

Structural 
sheathing

Self-
adhered 

membrane

Gutex 
Continuous 
insulation 

(CI)

Ripped 
plywood  
furring 
strips

Siding

Scale Mock-up
Cairn Collaborative

Air gap 
between 
furring 
strips

Example of layered wall assembly 
looking from interior to exterior

https://foursevenfive.com

https://www.rockwool.com



Fenestration and Doors

Prescriptive 150.1 -A

NR = Not Required

Fenestration Ratio (%) = Window Area to Conditioned Floor Area (CFA) 



Prescriptive Example for Window Area: 

For all climate zones, 20% Win/Flr Ratio:

330 sq ft x 20% = 66 sq ft total allowable

For CZ 2, 4, and 6-15, up to 5% west-facing Win/Flr Ratio

330 sq ft x 5% = 16.5 sq ft west-facing allowable

15ô-0ò x 22ô-0ò

330 sq ft
N

Example of Prescriptive Solution:

(3) 3.5x5 windows = 52.5 sq ft

(1) 3x3 window = 9 sq ft

(1) 3x1 window = 3 sq ft 

(1) 1x1 window = 1 sq ft

Total Area = 65.5 sq ft

Performance Method Trade-Offs:
/ŀƴ ǳǎŜ ǘƘŜ tŜǊŦƻǊƳŀƴŎŜ aŜǘƘƻŘ ǘƻ Ǝŀƛƴ ƳƻǊŜ ǿƛƴŘƻǿǎ ŀƴŘκƻǊ ŀǾƻƛŘ Ŏƻƴǘƛƴǳƻǳǎ ƛƴǎǳƭŀǘƛƻƴΧ



Additions ïWall Extensions and Existing Framed Walls

Existing Walls 

(E) 

Residence

Addition

Addition with a Wall Extension Addition ïAttached Conversion

Wall

Extension

Addition

(E) 

Residence

New Walls

Extensions of existing wood-
framed walls may retain the 
dimensions of the existing 
walls
Á R-15 in a 2×4
Á R-21 in a 2×6
Á Continuous insulation 

(CI) not required

When existing siding of a 
wood-framed wall is not 
being removed or replaced: 
Á R-15 in a 2x4 framing
Á R-21 in a 2x6 framing
Á CI not required

(i.e. Garage 
Conversion)



Wall Extension ïWhere a (N) Wall aligns with an (E) Wall

Wall Extension:  R-15 for 2x4 walls and R-21 for 2x6 walls

Continuous Insulation 
is required 

Prescriptively.

This could be a cavity 

filled R-21 batt with R-5 
continuous. (U- 0.048)

Image from CEC's BluePrint



Alterations ïExisting Walls with Window Replacements

Altered Walls 

(E) 

Residence

Alteration

Alteration ï Interior Remodel

Existing Walls being Altered:
Á R-13 in a 2x4 framing
Á R-20 in a 2x6 framing

(i.e. 
M.Bedrm to 
JADU)

Fenestration (Windows and 
Skylights)

U-factor
All CZ

SHGC
CZ 2, 4, 6-15

SHGC
CZ 1, 3, 5 & 16

Window Replacement 75 sq ft  
or less

0.40 0.35 NR

Skylight Replacement 0.55 0.30 0.30

Window Replacement  > 75 sq ft 
or New Additional Fenestration

0.30 0.23 NR

Total Glazing as a % of Floor 
Area 

20%

West Facing Glazing 5% NR



Domestic Hot Water



Water Heaters ï Prescriptive 

Prescriptive 150.1(c)8 and 150.2(a)1D

New Construction and Additions 

500 sq ft or less

Å An instantaneous electric 

water heater with point of use 

distribution as specified in 

RA4.4.5 is allowable

New Construction:

Å A 240V heat pump water heater* ïCZ 2-15; additional 

requirements apply for CZ 1 and 16.

Å A 120V HPWH may be installed in place of a 240V HPWH 

for new dwelling unit with 1 bedroom or less. 

Å A gas or propane instantaneous* water heater with an 

input of 200 kBtu/h or smaller ïCZ 3, 4, 13 and 14

SanCO2

*Allowable for Additions in any climate zone



Point of Use (POU) ïRequirement for ELEC TANKLESS

POU - Point of Use Distribution

Take most direct path 
with truck-branch line. 

If two pipe sizes are 
used in a single run, 

half the length of pipe 
shall be considered for 

each pipe size.

Line size vs Length 

for each run

3/8 ñ 

typical 
sink 
faucet

1/2 ñ typical 

shower

W

1/2 ñ 

typical 
washer

Instantaneous 

Water Heater
¾ò lines 
connection 
typical



W

Performance Credit: With GAS or HEATPUMP 
Point of Use (POU) or Compact Plumbing

POU - Point of Use Distribution

Piping must take the most direct path with truck-branch line. 

Line size vs 

Length for 

Each Run

3/8 ñ 

typical 
sink 
faucet

1/2 ñ typical 

shower

1/2 ñ 

typical 
washer

Heat Pump WH 

(or, Instantaneous Gas) 



Heat Pump Water Heater (HPWH) Ready 
ïtriggered when installing a gas or propane water heater in new construction

Mandatory Measure

ÁDedicated space for future 

HPWH: 30ò x 30ò x 7ô

ÁAll electrical components shall be 

installed in accordance with the 

California Electrical Code.

ÁSpecific electrical and plumbing 

requirements depend on relative 

location to the gas or propane 

water heater:

ÁUse option A when X is 3 ft or 

less

ÁUse option B when X is 

greater than 3 ft 

150.0(n)

тΩ

нΩ-сέ

Designated Space 
for future HPWH

Gas or Propane 
Water Heater

нΩ-сέ

X



Pre-Wired for Future HPWH ς Option A

Credit: Blueprint, California Energy Commission, Issue120 Apr/June 2020
https://www.energy.ca.gov/programs-and-topics/programs/building-

energy-efficiency-standards/online-resource-center

A. If the designated space is within 3 feet from the 
water heater, then this space shall include the 
following:

i.      A dedicated 125 volt, 20 amp electrical 
receptacle that is connected to the electric panel 
with a 120/240 volt 3 conductor, 10 AWG copper 
branch circuit, within 3 feet from the water heater 
and accessible to the water heater with no 
obstructions; and

ii.     Both ends of the unused conductor shall 
be labeled with the word ñspareò and be 
electrically isolated; and

iii.    A reserved single pole circuit breaker 
space in the electrical panel adjacent to the 
circuit breaker for the branch circuit in A above 
and labeled with the words ñFuture 240V Useò; 
and

iv.   A condensate drain that is no more than 2 
inches higher than the base of the installed water 
heater, and allows natural draining without pump 
assistance.

https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/online-resource-center
https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/online-resource-center


B.    If the designated space is more than 3 feet from the water 
heater, then this space shall include the following:

i.   A dedicated 240 volt branch circuit shall be installed 

within 3 feet from the designated space. The branch circuit 
shall be rated at 30 amps minimum. The blank cover shall 

be identified as ñ240V readyò; and

ii.  The main electrical service panel shall have a reserved 
space to allow for the installation of a double pole circuit 

breaker for a future HPWH installation. The reserved space 
shall be permanently marked as ñFor Future 240V useò; 

and

iii. Either a dedicated cold water supply, or the cold water 
supply shall pass through the designated HPWH location 

just before reaching the gas or propane water heater; and

iv. The hot water supply pipe coming out of the gas or 

propane water heater shall be routed first through the 
designated HPWH location before serving any fixtures; and

v.  The hot and cold water piping at the designated HPWH 

location shall be exposed and readily accessible for 
future installation of an HPWH

vi. A condensate drain that is no more than 2 inches 
higher than the base of the installed water heater, and 
allows natural draining without pump assistance.

Pre-Wired for Future HPWH ς Option B

тΩ

240 Volt Ready

30 amp Dedicated 
Branch Circuit

Designated Space for future HPWH

нΩ-сέ

оΩ

Future 240V Use

Water 
Heater

Main Panelboard



Condensate Drain ïRequired Under Both Option A and B

Heat Pump 
Water Heater

Condensate Line

T&P 
Relief

Condensate 
Floor Drain

Tip: Use a portion of clear 
piping ςeasier to trouble 
shoot condensate drainage

Additional Requirement:

Á Under Option A.v. and B.vi.:  

A condensate drain that is 

no more than 2 inches higher 

than the base of the installed 

water heater, and allows 

natural draining without pump 

assistance.

Á Note: The condensate is non-

acidic. It is condensation from 

the surrounding air.

Mandatory Measure 150.0(n)



Integrated Heat Pump Water Heater (also known as a Hybrid Water Heater)

T&P Discharge Pipe 
to Outside

Condensate 
Drain Lines

Floor Drain

Temperature and 
Pressure Relief 
Valve (T&P)

Condensate 
Drain Lines 

Condensate and 
T&P Discharge 
Pipes

Expansion Tank

Ambient Air In

Cold Air Out



Design Considerations ς Integrated HPWH

52

Image source: Silicon Valley Clean Energy

Integrated HPWH tanks taller than standard 
gas or electric units 

Requires clearances on the sides, top and 
back, for air flow and access to the air 
filters

Operating Temp between 45 F and 90 -110F

Noise typically around 50 db

System creates cold 
dehumidified air and 
condensate

Needs 750 ς 1000 cubic 
feet volume, or ducted 
vent kit



Integrated HPWH shall be located indoors or in the garage 
[ésmall homes need an indoor ducted solution] 

сέ Ƴƛƴ

HPWH
Approx 80ò

Prescriptive 150.1(c)8 

RHEEM Duct Kit

Approx 36ò



Stainless Steel 
Water Tank

Temperature 
Communication 
Wire /Thermistor 
Cable

Outdoor Unit ς
Condenser CO2 
R744 Refrigerant

Insulated Water 
Pipes

208/230V 
15 Amp 

eco2waterheater.com

Under Stair 

Installation

Prescriptive 150.1(c)8 

Tank shall be located indoors, and the condenser outdoors

SanCO2 Heat Pump 

Water Heater



Heat Pumps for Space 
Conditioning and the VCHP Credit



Additions ï both JADUôs and Attached ADUôs

Space heating system: New or replacement space 

heating system serving an addition may be a heat pump 

or gas heating system. 

Prescriptive

One to one heat pump with 

programable thermostat Outdoor Unit / 

Condenser

Indoor Unit  Wall 

Mount

Reminder:   For New Construction (CZ 3, 4, 13, and 14) heat pumps (HP) for space heating are 

Prescriptively required, but under the Performance pathway HP and/or Gas Furnaces are allowable.

150.1(c)6 and 150.2(a)



5ǳŎǘƭŜǎǎ Ψaƛƴƛ-{ǇƭƛǘΩ IŜŀǘ tǳƳǇ ǿƛǘƘ ±ŀǊƛŀōƭŜ /ŀǇŀŎƛǘȅ

Indoor Unit ςHead with multi-speed 
fan controls 

¶ Line Set Pair/Piping ςInsulated 
Copper Refrigerant Tubing

¶ Condensate Line ςDrain Hose
¶ Power Cord ςConnecting to the 

Indoor Unit (aka Communication 
Wire)

Outdoor Unit ςCompressor/Condenser 
Includes electronic expansion valve for 
variable refrigerant flow and multi-
speed compressor and fan 

Note: Can typically have four indoor units per each outdoor unit.



Important Reminders ïHeating and Cooling for ADUôs

· Mini-Split system 
heat pumps can 
offer a straight 
forward solution

· Condenser can be 
ground or wall 
mounted

· One condenser can 
be shared by the 
main dwelling and 
the ADU

· Each dwelling has 
its own indoor unit 
and thermostat

Line Set

Á ADUôs may not share return air with 

the primary dwelling through the 

heating or cooling system.

Á Separate thermostats are required

Mini-Split Raised Floor Example

Mandatory Measure



Variable Capacity Heat Pump (VCHP) Compliance Option ï 
High Credit, Required Special Features and HERS Triggered

CF1R-PRF-01-E

Performance VCHP Credit



Heat Pumps Installation and HERS

Refrigerant Line Set

Heat Pump ï 

Outdoor Unit

Installing Contractor

Specs in the Box

Needed by HERS Rater 

Best time to verify refrigerant charge and equipment capacity, efficiency, etc. is during the installation



Taped and 
Sealed Dry-wall 
as Air-barrier

Vented Attic with a Continuous Air and 
Thermal Boundary

Wall and Ceiling 
Penetrations for the 
Mechanical System 
Refrigerant, Condensate, 
and Communication Lines 
need to be Air Sealed.

Ductless Wall Mount

Performance VCHP Credit

Indoor units shall be installed within the air and thermal boundaries, with air flow to each habitable room, i.e. ea bedrm 

and living area; wall thermostats required in zones larger than 150 sq ft..



VCHP Compliance Credit Impacts the Envelope Enclosure

Ductless Recessed-Ceiling

Indoor units shall be installed within the air and thermal boundaries

Continuous 
Insulation and 
Rainscreen

Unvented Attic with a Continuous 
Air and Thermal Boundary

Alternate R-5
Rigid Insulation

нέ /ƭƻǎŜŘ /Ŝƭƭ {ǇǊŀȅ CƻŀƳ

Sheathing with Applied 
Air-barrier

Taped and 
Sealed 
Dry-wall as 
Air-barrier

Vented Attic with a Continuous Air 
and Thermal Boundary


