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Before We Begin
Here are some quick reminders: n D u ri n g

A cCallin? Please full name to confirm
attendance

Participants (2)

yanoverfieldshaw (Me)

A To receive AIA LUs, you must attend at least

80% of the training. Attendance will be verified @ room az07 ey

A Usethe"Chati t o share quest.

T4 920

Raise Hand yes no go slower go faster maore

Unmute Me

A Slides/recording are after most events
and can be found on 3C-REN's on-demand page

A 3C-REN does not allow Al notetakers ,
unless used to accommodate a disability




Tri-County Regional
Energy Network

UTILITIES

3C-REN is a collaboration
between the tri-counties

Our programs reduce energy
use for a more sustainable,
equitable and economically
OBISPO | vibrant Central Coast

COUNTY

Our free services are funded via
SANTA the CPUC, bringing ratepayer

BARBARA

COUNTY dollars back to the region



Our Services

Incentives Training Technical Assistance

== HOME BUILDING AGRICULTURE
WA, ENERGY PERFORMANCE ENERGY
1''{®] SAVINGS AR O TRAINING ’ SOLUTIONS
3c-ren.org/for -residents 3c-ren.org/events 3c-ren.org/agriculture
3c-ren.org/multifamily 3c-ren.org/building
Eooo> COMMERCIAL Q. =) o ENERGY ENERGY
| ENERGY v=/ CODE 4 | ASSURANCE
9 SAVINGS "4 CONNECT © SERVICES
3c-ren.org/commercial 3c-ren.org/code 3c-ren.org/assurance
Contractors can enroll at View past trainings at

3c-ren.org/contractors 3c-ren.org/on -demand




Energy Code Compliance: Using HERS/ECC Measures

Third-party verification through HERS/ECC measures is a great way to improve energy performance and,
more to the point, meet the Title 24 Energy code. Inthis4wib NII O2dzNAS>X ¢S Qftt 02 JSNJ
builders need to know to successfully integrate HERS/ECC measures into residential design and

construction.

Part 1 will provide an overview of HERS/ECC verification, show how it fits into the building code and address
enveloperelated HERS/ECC measures. Part 2 will address HERS/ECC measures relating to HVAC and indoor

air quality.

A Energy Code Compliance: Using HERS/ECC Measures Part 18 Envelope

A Energy Code Compliance: Using HERS/ECC Measures Part 2 8 Mechanical and Plumbing

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

A Review key roles and identify integration strategies for HERS measures related to
mechanical systems

A Understand HERS measures related to domestic hot water (DHW), including compact
plumbing and pipe insulation

A Learn HERS measures related to heat pumps, refrigerant charge, and air handlers
and which are the best fit for specific projects

A Discuss ducted systems and options for improving performance and compliance
through verification.

Learning Units:
A 1.5 AIAHSW LU approved for this course
A 0.15 ICC CEU approved for this course
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Agenda

Hichis

1

1. 2025 Energy Code Overview
a. HERS 2025 Code Update

2. Supporting Forms i Mechanical and
Plumbing

a. Indoor Air-Quality

b. HVAC and Duct Air-Leakage
Testing

c. Hot Water and Plumbing
Distribution




2025 Energy Code Overview



2025 Building Code will go into effect W
January 1, 2026

— 3 J = -1 . o == e ——

-
% A Project that apply for permit on or after January 1, 2026 will fall under the

~ 7
VVIJIQA 2025 Code

"" A Documents available at: https:// www.energy.ca.gov/2025EnergyCode

= -
=== sns
s aaaas

/

' l_..._-


https://www.energy.ca.gov/2025EnergyCode
https://www.energy.ca.gov/2025EnergyCode

Big Picture Goals for the 2025 Code

Encourage energy efficient heat pump

THE PROPOSED
STANDARDS
FOR 2025 ARE Expand PV systems and battery storage

COST-EFFECTIVE standards

AND ARE ESTIMATED
T0 PROVIDE $4.8 Improve indoor air quality by strengthening

BILLION ventilation standards

technology for space and water heating

IN STATEWIDE
ENERGY COST

SAVINGS use in homes and nonresidential buildings

Save water and save energy by reducing water

References to following Plumbing Code for pipe sizing

New Requirements for Chillers and Cooling Towers




Multi -year Process 1 Adoption Timeline for the 2025 Energy Code

022 D 2023 > 2024 ) 2025 g

March 2022 November 2023 June, August January - December 2025
2025 Energy Code Pre-Rulemaking Language 2024 Building Code Publication &
Kickoff Workshop Comment Period 15-Day Public Market Readiness Activities
Comment Periods
July 2022 — September 2023 March 2024 September 2024 January 1, 2026
CEC-Hosted Pre-Rulemaking Start 45-Day Public CEC Adoption of 2025 Energy
Workshops (x19) Comment Period 2025 Energy Code Code in Effect

For more information visit
energy.ca.gov



Title 24 Part 6, 2( 2025 andards and Manuals

2025

BUILDING ENERGY EFFICIENCY
STANDARDS FOR RESIDENTIAL
AND NONRESIDENTIAL BUILDINGS

SINGLE-FAMILY RESIDENTIAL
ALTERNATIVE CALCULATION
METHOD REFERENCE MANUAL

NONRESIDENTIAL AND
MULTIFAMILY ALTERNATIVE

CALCULATION METHOD
REFERENCE MANUAL

2025

DATA REGISTRY
REQUIREMENTS
] A MANUAL

FOR THE 2022 BUILDING ENERGY FOR THE 2022 BUILDING ENERGY
EFFICIENCY STANDARDS EFFICIENCY STANDARDS

FOR THE 2022 BUILDING ENERGY

EFFICIENCY STANDARDS
TITLE 24, PART 6, AND ASSOCIATED TITLE 24, PART 6, AND ASSOCIATED
ADMINISTRATIVE REGULATIONS (]
INPART 1

TITLE 24, PART 6, AND ASSOCIATED
ADMINISTRATIVE REGULATIONS

ADMINISTRATIVE REGULATIONS

FOR THE 2025 BUILDING ENERGY
EFFICIENCY STANDARDS

ENERGY CONSERVATION
MANUAL

gl
ERL T
@, [1]

REFERENCE

SINGLE-FAMILY
lL
APPENDICES

RESIDENTIAL

COMPLIANCE
MANUAL

FOR THE 2022 BUILDING ENERGY
EFFICIENCY STANDARDS

FOR THE 2022 BUILDING ENERGY FOR THE 2022 BUILDING ENERGY
EFFICIENCY STANDARDS EFFICIENCY STANDARDS

TITLE 24, PART 6, AND ASSOCIATED TITLE 24, PART 6, AND TITLE 24, PART 6, AND

ADMINISTRATIVE REGULATIONS ASSOCIATED ADMINISTRATIVE ASSOCIATED ADMINISTRATIVE
REGULATIONS IN PART 1 REGULATIONS IN PART 1




HERS T Gets a New Name

HERS Rater Work:
Duct Leakage Testing
Blower Door / Envelope Leakage Testing
QI 7 Quality Insulation Installation

Field Verifications:
Refrigerant Charge
Exhaust Fan and Kit Hood Fans

HVAC Efficiency and Capacity

Assist/Complete: CF-2R and CF-3R, etc

And so much morel!!

Multifamily Project




Review: Current Process for Residential Permitting

Final /
Occupancy
CF-1R Compliance CF-2R Installation CF-3R Verification Building Official
created and uploaded completed and completed and Confirms CF-2 R0 s
to HERS Registry uploaded to uploaded to andCF-3 R0s ar e
HERS Registy ~ HERS Registry EJIE'SOS)C'GC' and signed

Similar Process for Multifamily Permitting




Overview of Forms for Residential Single Family and
Low -Rise Multifamily Construction

Single Family (Duplexes and Townhouses) Low -Rise Multifamily (3 Stories or Less)

A CF1Ri Forms used to show Compliance with the A LMCC i Forms used to show Compliance with the
energy code at initial plan submittal energy code at initial plan submittal

A CF2R'i Forms used during construction to A LMCI i Forms used during construction to
demonstrate that the energy code features met demonstrate that the energy code features met
Installation requirements Installation requirements

A CF3Ri Forms used after installation to confirm A LMCV i Forms used after installation to confirm
that the energy code features met the Verification that the energy code features met the Verification
requirements requirements



Residential and Multifamily 7 HERS will be replaced by ECC

OLD NEW
HERS > ECC Program
A Title 20 (Ch 4, Art 8, Sec 1670) A Title 24, Art 1, Sec 10-103.3
A 2022 and Prior Code Cycles A 2025 Code
A HERS i Home Energy Rating A ECC i Energy Code Compliance

System ;
A ECC-Rater
A HERS Rater A FV&DT i Field Verification and
A HERS Field Verification and Diagnostic Testing
Diagnostic Testing




e
Ho w wi—l—l—/\a HERS Rater os Wor k

Procedural:
A Participation in Quality Assurance Program
A Interface with the New ECC Data Registry

Duct Leakage
Testing in

A Meet New Photo Documentation Requirements Progress
A Meet New CEC Annual Reporting Requirements

AOt her stuff? éWedll See

Potentially, New Scope of Work
A Multifamily Compartmentalization Testing i Now Mandatory

A Fault Indicator Display Verification for ERV/HRV i New
Prescriptive Component

A Heat Pumps Refrigerant Charge Verification i New Prescriptive
Component

A Consumer Summary Sheet/Report

ANew / Added Testing Procedurel

i



New Annual Reporting Requirements 10 -103.3(e)2G

Independent Raters (i.e. not employed by a Rater-Company):

Independent ECC-Raters shall submit an Annual Activity Report no later than the
end of March of each year starting in 2027 to the Commission that includes the
Information listed in Section10-103.3(f)2Fiii and Section 10-103.3(f)2Fiv.

Section10 -103.3(f)2Fiii : The total number of field verifications and diagnostic tests
performed by ECC-Raters working for the ECC-Rater Company during the prior

calendar year, organized by enforcement agency.

Section 10 -103.3(f)2Fiv: The total and average cost of services charged for each type
of field verification and diagnostic test performed by ECC-Raters working for the ECC-

Rater Company during the prior calendar year.




New Summary Report for the Consumer 10 -103.3(b)1Avi

ECC-Raters or ECC-Rater Companies shall provide a report to the building or project owner s o=
for field verification or diagnostic testing services performed on the project site. The report

may be provided through a contractor or other project representative to the building or project
owner but must be a conspicuous and separate document from other documents provided by

the contractor or project representative. The report must include all of the following elements:

a. TheECC-Rat er 6 s-Rat eECCompanyd6s name, | ogo (1 f \ \

certification number.

b. The ECC-Provider data registry link and registry numbers for all compliance documents Tl & :
CASEtR 22NJ] IyR

registered by the ECC-Rater or ECC- Rater Company for the project. :
more Office Work

c. An itemization of each field verification or diagnostic test, as well as any other services

performed for the project, the amount charged, and the results in terms of pass or fail.



Update to JA7 1 Data Registry

New Code Language:

JA7.5.6.3 Photographic Documentation for Registered Documents

If a registered compliance document is associated with photographic evidence, the photograph

shall be stored as a Joint Photographic Experts Group (JPEG) file and comply with the following
requirements:

(a) Photographs shall not to be issued with registered compliance documents.

(b) Photographs shall be stored by the ECC-Provider and made available to the Commission
upon reguest.

(c) Photographs shall show the specific equipment being tested, or measure being verified.

(d) Photographs shall include sufficient background to identify the location of the project
site.

(e) Photographs shall include a time and location stamp.




ECC Program T Quality Assurance Review

A Ref Section 10 -103.3(d)5B

A Audit Program for all ECC -Raters
A ECC-Provider maintains the audit program
A Audit program staff may not be an active

HVAC Design
~ | Air Flow.

~ Rater testing
proper air flow

ECC-Rater of a wall
) | register with a
A Exemplary ECC -Rater | flow hood.

1) Continuously certified for min 5 years
2) Pass all audits within a 12-month period:

A Quiality insulation installation (QII)
shadow audit

A Non-QIl shadow audit
A In-lab audit
A A desk audit




Supporting Forms T Plumbing
and Mechanical



CEC 1 2022 Supporting Documents - Forms

CALIFORNIA
Exter kepwiowrds, oo Tracking Prograss CI.
@ ENERGY COMMISSION e e
HOKE PROCEEDINGS ~ RULLS AND REGULATIONS ~ FROGRAMS AND TOPICS ~ FUNDING ~ DATA AND REFORTS ~ SHOWCASLE ~
California Energy Commission  * Programsand Togics  *  AllProprams  *  Building Energy Eficiency Standards  * 2062 Building Energy Efficiency Standards > 2022 Supporting

Docurnents - Forms - Reasldential

R R L + A Most forms are for reference only
Envelope + A NEW: HERS Registry for Performance
Calculations are available for Multifamily
Existing Conditions -|— LowRise pTOjectS.
A Single Family and Multifamily LeRise
Highting + forms must be registered with a HERS
provider.
Mechanical -|—
Plumbing _|_
Pool and Spa +

California Energy Commission

WWW.energy.ca.gov




CEC i 2025 Software 1 Forms

PROCEEDINGS v RULES AND REGULATIONS v PROGRAMS AND TOPICS v FUNDING v DATA AND REPORTS v

California Energy Commission > Programs and Topies*“>"AllPrograms > Building Energy Efficiency Standardsy>.. 2025 Building Energy Efficiency Standards

2025 California Energy Code Fact Sheet

2025 Building Energy Efficiency Standards

Supporting Documents Summary

News Release: 2025 Energy Code Adoption

Software - Compliance Software, Manuals and Forms

Acceptance Testing, Field Verification and Diagnostic Testing SUBSCRIBE

Docket Logs Email *
The 2025 Energy Code — =B
residential buildings, € i
Rulemaking
standards, and more. | SUBSCRIRE
after January 1, 2026, 1
Local Ordinances

_|_
_|_
_|_
Building Energy Efficiency Standards
_|_
_|_
_|_



2022 Supporting Docs CF2R & CF3R

Note: Most forms are for reference only Reminder:

E i Enforcement Agency
H1T HERS

Single Famil Multifamil

Plumbing Plumbing

CF1R LMCC (Certificates of Compliance)

e CFIR-PLB-01-E Hydronic Heating System Worksheet s | MCC-PLB-01-E Domestic Water Heating System That Do Not Require HERS Field Verification

LMCI (Certificates of Installation)
CF2R

» LMCI-PLB-21-H HERS Verified Multifamily Central Hot Water System Distribution

* CF2R-PLE-12-E Non-HERS - Single Dwelling Unit Hok Waber System Distriixton e LMCI-PLB-22-H HERS Verified Multifamily Central Hot Water System Distribution - Individual Dwelling
¢ CF2R-PLB-03-E Pool and Spa Heating Systems Unit

¢ CF2R-PLB-22-H HERS Verified Single Dwelling Unit Hot Water System Distribution
* CF2R-5TH-01-E Solar Water Heating Systems

LMCI - Non-HERS (Certificates of Installation)

CF2R

LMCI-PLB-01-E Multifamily Central Hot Water System Distribution - Non-HERS
LMCI-PLB-02-E Individual Dwelling Unit Hot Water System Distribution - Non-HERS

» CF3R-PLB-22-H HERS Verified Single Dwelling Unit Hot Water System Distribution * LMCI-PLB-E Domestic Water Heating System
LMCI-PLB-03-E Pool and Spa Heating Systems - Fillable PDF

LMCV (Certificates of Verification)

s LMCV-PLB-21-H HERS Verified Multifamily Central Hot Water System Distribution
* LMCV-PLB-22-H HERS Verified Multifamily Central Hot Water System Distribution - Individual Dwelling
Unit



2022 Supporting Docs CF2R & CF3R

Note: Most forms are for reference only

Reminder:

E i Enforcement Agency
H1 HERS

Mechanical

CF2R 1  CF2R-MCH-23a-H Space Conditioning System Airflow Rate - All Zones Calling Only )
e CF2R-MCH-23b-H Space Conditioning System Airflow Rate - Every Zonal Control Mode
+ CF2R-MCH-01a-F Space Conditioning Systems Ducts and Fans e CF2R-MCH-23c-H Space Conditioning System Airflow Rate - Best That | Can Do
= CF2R-MCH-01b-E Space Conditioning System Ducts and Fans - Prescriptive Alterations 43+ * CF2R-MCH-23d-H Space Conditioning System Airflow Rate - Measurement Only - All Zones Calling Only
= » CF2R-MCH-01c-E Space Conditioning System Ducts and Fans - Prescriptive New Construction * CF2R-MCH-23e-H Space Conditioning System Airflow Rate - All Zones Calling Only - With CFVCS
* CF2R-MCH-01d-E Space Conditioning System Ducts and Fans - Performance E+A+A » CF2R-MCH-23f-H Space Conditioning System Airflow Rate - Every Zonal Control Mode - With CFVCS
02 = CF2R-MCH-02-E Whole House Fan o4 e CF2R-MCH-24a-H-Enclosure Air Leakage Worksheet-Single Point Test-Manual Meter
04 & CE2R-MCH-04-E Evaporative Coolers e CF2R-MCH-24a-H-Enclosure Air Leakage Worksheet-Single Point Test-Automatic Meter
[1* CF2R-MCH-20a-H Duct Leakage Diagnostic Test - New Construction *GR2RMCR-Sa Refri.gerant Chamge Verilfi‘cati-on j Superheat.
« CF2R-MCH-20b-H Duct Leakage Diagnostic Test - LLDCS 25 o e CF2R-MCH-25b-H Refrllgerant Charge Ver'uf.lcatllon - Su?erfoollng .
20 |+ CF2R-MCH-20¢-H Duct Leakage 5z e sii: Test - LLAHU e CF2R-MCH-25¢c-H Refrlgerant Charge Vetlflcat.con - Weigh-in Observation
. . o _ o CF2R-MCH-25f-H Refrigerant Charge Verification - Packaged System Manufacturer Cert
* CFZR-MCH-20d-H Duct Leakage Diagnostic Test - Existing Construction 26 ~[e CF2R-MCH-26-H Rated Space Conditioning System Equipment Verification
» CF2R-MCH-20e-H Duct leakage Diagnostic Test - Sealing Accessible Leaks * [+ CF2R-MCH-27a-H Indoor Air Quality and Mechanical Ventilation - Single Family Attached
21 {x CFZRMCH-21-H Oll - Alr inflltration Sealing - Framing Stage 47 e CF2R-MCH-27d-H Indoor Air Quality and Mechanical Ventilation - Non-Dwelling Unit
* CF2R-MCH-225-H Space Conditioning System Fan Efiicacy - All Zones Calling Only 28 " e CF2R-MCH-28-H Return Duct Design and Air Filter Device Sizing According to Tables 150.0-B or C
2D * CF2R-MCH-22b-H Space Conditioning System Fan Efficacy - Zonal Control Mode 29 e CF2R-MCH-29-H Duct Surface Area Reduction; R-Value; Buried Ducts Compliance Credit
s CF2R-MCH-22c-H Space Conditioning System Fan Efficacy - All Zones Calling Only - With CFVCS 30 s CF2R-MCH-30-H Ventilation Cooling - Whole House Fan
_|* CF2R-MCH-22d-H Space Conditioning System Fan Efficacy - Every Zonal Control Mode - With CPVCS e CF2R-MCH-31a-H Whole House Fan HERS - Airflow and Watts per WHF
3:I'-l- e CF2R-MCH-31b-H Whole House Fan HERS - Airflow per WHF and Total Watts

32 | e CF2R-MCH-32-H Local Mechanical Exhaust
33 o CF2R-MCH-33-H Variable Capacity Heat Pump Compliance Credit
34 » CF2R-MCH-34-E Pre-Cooling

* CF3R is for Duct Location



2022 Supporting Docs CF2R & CF3R

Note: Most forms are for reference only

Reminder:

E i Enforcement Agency
H1 HERS

Mechanical

¢ CF3R-MCH-23a-H Space Conditioning System Airflow Rate - All Zones Calling Only

CF3R
e CF3R-MCH-23b-H Space Conditioning System Airflow Rate - Every Zonal Control Mode
e CF3R-MCH-23c-H Space Conditioning System Airflow Rate - Best That | Can Do
Note- 23 e CF3R-MCH-23d-H Space Conditioning System Airflow Rate - Measurement Only - All Zones Calling Only

MCH-01, MCH-02, and MCH-04 do not have a corresponding CF3R o CF3R-MCH-23e-H Space Conditioning System Airflow Rate - All Zones Calling Only - With CFVCS
o CF3R-MCH-23f-H Space Conditioning System Airflow Rate - Every Zonal Control Mode - With CFVCS
e CF3R-MCH-24a Building Air Leakage Diagnostic Test Worksheet - Building Enclosures and Dwelling

Unit Enclosures - Single Point Test - Manual Meter

o - - - 244 o CF3R-MCH-24b Building Air Leakage Diagnostic Test Worksheet - Building Enclosures and Dwelling
» CF3R-MCH-20a Duct Leakage Diagnostic Test - New Construction Unit Enclasures- Single Polint Test- Altomatic Mebes
¢ CF3R-MCH-20b Duct Leakage Diagnostic Test - LLDCS e CF3R-MCH-25a-H Refrigerant Charge Verification - Superheat
207 |+ CF3R-MCH-20c-H Duct Leakage Diagnostic Test - LLAHU o CF3R-MCH-25b-H Refrigerant Charge Verification - Supercooling
* CF3R-MCH-20d-H Duct Leakage Diagnostic Test - Existing Construction 2591, CF3R-MCH-25¢-H Refrigerant Charge Verification - Weigh-in Observation
| * CF3R-MCH-20e-H Duct leakage Diagnostic Test - Sealing Accessible Leaks * e CF3R-MCH-25d Refrigerant Charge Verification - FID
21 | e CF3R-MCH-21 Duct Location 26 1+ CF3RMCH-26-H Rated Space Conditioning System Equipment Verification
» CF2R-MCH-22a-H Space Conditioning System Fan Efficacy - All Zones Calling Only 27 | CF3R-MCH-27a-H Indoor Air Quality and Mechanical Ventilation - Single Family Attached
oo d|*® CF3R-MCH-22b-H Space Conditioning System Fan Efficacy - Zonal Control Mode 28 e CF3R-MCH-28-H Return Duct Design and Air Filter Device Sizing According to Tables 150.0-B or C
» CF3R-MCH-22c-H Space Conditioning System Fan Efficacy - All Zones Calling Only - With CFVCS 29 e CF3R-MCH-29-H Duct Surface Area Reduction; R-Value; Buried Ducts Compliance Credit
{ » CF3R-MCH-22d-H Space Conditioning System Fan Efficacy - Every Zonal Control Mode - With CFVCS 30 _ e CF3R-MCH-30-H Ventilation Cooling - Whole House Fan

e CF3R-MCH-31a-H Whole House Fan HERS - Airflow and Watts per WHF

e CF3R-MCH-31b-H Whole House Fan HERS - Airflow per WHF and Total Watts
32 e CF3R-MCH-32-H Local Mechanical Exhaust
33 | CF3R-MCH-33-H Variable Capacity Heat Pump Compliance Credit

* CF2R is for Air Sealing and QIl




List of CF2R and CF3R Forms

I Potential HERS/ECC Measures

Required and Optional Measures:
A Mandatory Requirements

A Prescriptive Requirements

A Performance Credits (Optional)

HERS Categories:
Electric Ready

I I v I I I D

Envelope
Lighting

Mechanical

Plumbing

Solar Photovoltaic and Battery Storage
Solar Zone Area

CF2R-ELC-01

CF2R-ENV-01

CF2R-ENV-03
CF2R-ENV-04
CF2R-ENV-20
CF2R-ENV-21
CF2R-ENV-22
CF2R-LTG-01
CF2R-MCH-01
CF2R-MCH-02
CF2R-MCH-25
CF2R-MCH-27
CF2R-MCH-31
CF2R-MCH-32
CF2R-PLB-02

CF2R-PLB-03

CF2R-PLB-22
CF2R-PVB-01
CF2R-PVB-02
CF2R-SRA-02

Electric Ready Requirements:
Fenestration Installation:
Insulation Installation:
Roofing-Radiant Barrier

Building Leakage Diagnostic Test
Qll-Framing Stage:

Qll-Insulation Installation:
Lighting:

Space Conditioning Systems, Ducts and Fans:
Whole House Fan:

Refrigerant Charge:

IAQ and MV:

HERS Whole House Fan:

Local Mechanical Exhaust:

SD HWS Distribution:

Pool and Spa:

HERS SD HWS Distribution:
Photovoltaic Systems:
Battery Storage Systems:

Minimum Solar Zone Area Worksheet:



After CF2R/ CF3RO0Os are compl et ¢
final Occupancy approval.

CERTIFICATE OF COMPLIANCE CF1R-PRF-01E -

Project Name:_ Calculation Date/Time: 2025-02-28T11:57:36-08:00 (Page 3 of 16)
Calculation Description: Title 24 Analysis Input File Name:_ T24 - SFR.ribd19x

REQUIRED SPECIAL FEATURES

el
|

The following are features that must be installed as condition for meeting the modeled energy performance for this computer analysis.

Approval Process

Indoor air guality, balanced fan
1AQ Ventilation Systemn: as low as 0.344828 W/CFM
1AQ Ventilation Systemn: supply outside air inlet, filter, and H/ERV cores accessible per RACM Reference Manual

Ducts with high level of insulation - A
Insulation ahgve roof deck A CFlR On H ERS Reg|St
Insulation below roof deck

Exposed slab floor in conditioned zone

Non-standard duct location (any location other than attic) o
Northwest Energy Efficiency Alliance {(NEEA) rated heat pump water heater; specific brand/model, or eguivalent, must be installed A C F 2 R O n H E R S R e g I S

HERS FEATURE SUMMARY

The following is a summary of the features that must be field-verified by a certified HERS Rater as a condition for meeting the modeled energy performance for this computer analysis. Additional A C F 3 R O n H E R S R e g | St

detail is provided in the building tables below. Registered CF2Rs and CF3Rs are required to be completed in the HERS Registry

Building-level Verifications:

. Indoor air quality ventilation

L - A Enforcement Agency
Cooling System Verifications:
. Minimum Airflow -
. Verified SEER

L Fan ooy Wans/CM _ (AHJ) can access the
Heating System Verifications:

. Verified HSPF

. Verified heat pump rated heating capacity
HWAC Distribution System Verifications:

. Duct leakage testing -
. Ducts located entirely in conditioned space confirmed by duct leakage testing
Domestic Hot Water Systern Verifications: -

7 d
. Recirculation, Demand Control Push Button — W ﬁ A f f a

BUILDING - FEATURES INFORMATION

Watermarked Forms

o @ z w = o v List of Required Forms
Project Name Conditioned Floor Area (ft?) Numbe[;:;t[s)we lling Number of Bedrooms Number of Zones Nurg:;;;fm{l‘aélm T—Il:ar:l?;gfystatn:




What you see on CHEERS Regl s

A

"’
‘m C H E E RS ‘ A Sites it Sample Groups I Communities Jennifer R. O & =

N
s

[Project]

‘ CF3R - Verification

Plumbing

Download docs ¥ B4 Send docs ~

PLB22 Not Signed

‘ CF2R - Installation

Envelope Lighting Mechanical Plumbing Photovoltaic

ENVO1rpassed & Il i LTGO1 passca & ] MCHO1 notSigneds T |l I§ PLB22pusscs & Il I8 PVBO1 Pussen &
ENVO3 passea & MCH32 notsignea T

‘ CF1R - Compliance

Performance

PRFO1 Passed &




Registry Project Status Report (PSR)

\'l,
@ﬁiﬁ CHEERS REGISTRY
éﬂéﬂ&i PROJECT STATUS REPORT

—

~

PROJECT SUMMARY

Project Neme: HERS VERIFIABLE
Address: Project MEASURES

City, State, Zip: Info

Building Department; ENERGY CODE
Permit Number: COMPLIANCE
Buiiding Energy Code: 2022 Standards

‘ CERTIFICATE OF COMPLIANCE (CF1R)

DATE DOCUMENT TITLE REGISTRATION NUMBER STATUS

08/07/2025 CFIR-ALT-02-E Residential HVAC Alterations 425-A020242516A-000-000-0000000-00 °
‘ CERTIFICATE OF INSTALLATION (CF2R)

DATE DOCUMENT TITLE REGISTRATION NUMBER STATUS

09/18/2025 CF2R-MCH-01b-E  HVAC, Ducts and Fans 425-A020242516A-000-001-M01001A Q

Whole House

09/18/2025 CF2R-MCH-20e-H  Duct Leakage 425-A020242516A-000-001-M20002A, Q

CERTIFICATE OF VERIFICATION (CF3R)
DATE DOCUMENT TITLE REGISTRATION NUMBER STATUS
Whole House

0911812025 CFIR-MCH-20e-H  Duct Leakage I (V]




Mechanical HERS Measures
Mandatory 11AQ, Exhaust Fans




Indoor Air Quality Ventilation (IAQ) and Local Exhaust 1
MCH-27-H and MCH 32-H

CF1R-PRF-01-E

Calculation Description: Title 24 Analysis Input File Name: Sample Res Project.ribd22

—

HERS FEATURE SUMMARY

The following is a summary of the features that must be field-verified by a certified HERS Rater as a condition for meeting the modeled energy performance for this computer analysis. Additional
detail is provided in the building tables below. Registered CF2Rs and CF3Rs are required to be completed in the HERS Registry

. Quality insulation installation (QJl)
Indoor air quality ventilation
Kitchen range hood

CF2R and CF3R Forms
[

HERS IAQ Work Flow
A Triggered on CF1R
AJob Site Meet.l

CF2R-MCH-27a-H Indoor Air Quality and Mechanical Ventilation - Single Family Attached
CF2R-MCH-27d-H Indoor Air Quality and Mechanical Ventilation - Non-Dwelling Unit
CF2R-MCH-32-H Local Mechanical Exhaust

CF3R-MCH-27a-H Indoor Air Quality and Mechanical Ventilation - Single Family Attached
CF3R-MCH-32-H Local Mechanical Exhaust

Requirementso

A HERS Inspection:
A Measure the air flow of fans



IAQ T Indoor Air Quality Ventilation CF3R-MCH-32-H

LOCAL MECHANICAL EXHAUST
CALIFORNIA ENERGY COMMISSION CEC-LMCI-MCH-32-H
SAMPLE FORM — NOT VALID FOR SUBMISSION TO BUILDING DEPARTMENTS
Table 160.2-E
Demand-Controlled Local Ventilation Exhaust Airflow Rates and Capture Efficiency H OOd eXhaUStS-SO Cfm
Application Airflow tO the OUtSIde W/ CE 550
Enclosed Kitchen Vented range hood, including appliance-range hood combinations shall meet either the capture efficiency (CE) or the
or Nonenclosed airflow rate specified in Table 160.2-G as applicable. 55%
Kitchen
Enclosed Kitchen Other kitchen exhaust fans, including downdraft: 300 ¢fm or a capacity of 5 ACH
0,
N-EJI"IEI‘II:|USEd Other kitchen exhaust fans, including downdraft: 300 cfm 45%
Kitchen
Bathroom 50 cfm
Range or
Table 160.2-F g 1
Continuous Local Ventilation Exhaust Airflow Rates COOktOp —_—
Application Airflow
Enclosed kitchen 5 ach, based on kitchen volume
Bathroom 20 cfm
Table 160.2-G
Kitchen Range Hood Airflow Rates (cfm) and ASTM E3087 Capture Efficiency (CE) Ratings According to Dwelling Unit Floor Area and Kitchen
Rangefuallvoe |
Dwelling Unit Floor Area (ft?) Hood Over Electric Range Hood Over Natural Gas Range .
lllustration of 55% Capture
>1500 50% CE or 110 c¢fm 0% CE or 180 cfm Eff|c|ency (CE)
>1000 - 1500 50% CE or 110 cfm

80% CE or 250 cfm

750- 1000 55% CE or 130 cfm 85% CE or 280 cfm

<750 65% CE or 160 cfm 85% CE or 230 cfm




__Kitchen Exhaust System CF3R  -MCH32-H
0 P —

LOCAL MECHANICAL EXHAUST

CF3R-MCH-32-H
(Page 2 of 3)
B. Kitchen Exhaust System
o1 02 03 04 I 05 06 a7z 08 o9 10 11 12 13
. Required
Minimum -
HVI or AHAM gHVI or AHAM | HVI or AHAM Airflow Minimum Exception to | Compliance | Compliance
System Manufacturer Directory Directory Directory Operation Method of | Ventilation . P p
System Type |, . ] ; (defaulis to X - Maximum Statement Statement
MName MName Listed Model | Listed Rated | Listed Sound Schedule Compliance Rate (if . .
. . rated Sound Rating | for Airflow for Sound
Number Airflow Rating ) demand
airflow)
controlled)
Kitchen Hood | Broan-Mutane vented Range DNR 140 1.5 140 Demand Airflow 110 3 sone Complies Complies
Hood Control

Note:
CFMc Airflow

SONE& Sound Rating




IAQ T Indoor Air Quality Ventilation CF3R-MCH-32-H

LOCAL MECHANICAL EXHAUST
CALIFORNIA ENERGY COMMISSION CEC-LMCI-MCH-32-H
SAMPLE FORM — NOT VALID FOR SUBMISSION TO BUILDING DEPARTMENTS
Table 160.2-E
Demand-Controlled Local Ventilation Exhaust Airflow Rates and Capture Efficiency
Application Airﬁow
Enclosed Kitchen Vented range hood, including appliance-range hood combinations shall meet either the capture efficiency (CE) or the
or Nonenclosed airflow rate specified in Table 160.2-G as applicable.
Kitchen
Enclosed Kitchen Other kitchen exhaust fans, including downdraft: 300 cfm or a capacity of 5 ACH
N.unenclcsed Other kitchen exhaust fans, including downdraft: 300 cfm
Kitchen
Bathroom 50 cfm
Table 160.2-F
Continuous Local Ventilation Exhaust Airflow Rates
Application Airflow
Enclosed kitchen 5 ach, based on kitchen volume
Bathroom 20 cfm
Table 160.2-G

Kitchen Range Hood Airflow Rates (cfm) and ASTM E3087 Capture Efficiency (CE) Ratings According to Dwelling Unit Floor Area and Kitchen
Range Fuel Type

Dwelling Unit Floor Area (ft2) Hood Over Electric Range Hood Over Natural Gas Range

>1500 50% CE or 110 cfm 70% CE or 180 cfm

>1000 - 1500 50% CE or 110 cfm 20% CE or 250 cfm

750 - 1000 55% CE or 130 c¢fm 85% CE or 280 cfm

<750 65% CE ar 160 cfm 85% CE or 280 cfm




IAQ T Indoor Air Quality Ventilation
CF3R-MCH-27-H

Indoor Air Quality and Mechanical Ventilation Duct System
. CALIFORNIA ENERGY COMMISSION CEC-CF3R-MCH-27-H O Ho me

A A A A AS T A T LA LA AL L P AL P AT A AL the Heat

Indoor Air Quality and Mechanical Ventilation Exchanger and

;EI:TE: ! jj CALIFORNIA ENERGY COMMISSION CEC-CF3R-MCH-27-H Fan Unit
I:rc;;'ed SAMPLE FORM — NOT VALID FOR SUBMISSION TO BUILDING DEPARTMENTS

Dwellil C. Ventilation - Total Ventilation Rate

City an A mechanical supply system, exhaust system, or combination thereof shall provide whole-dwelling ventilation

with outdoor air each hour at no less than the rate in 150.0(0)1Ci

Title 24, 01 | Total Required Ventilation rate, (Qia:)
. 02 Enclosure Leakage Rate (Qsq)
reguire
q_ ! 03 Effective Annual Average Infiltration Rate (Qs.) ) 28 i / Heat EXChanger

Residen 04 Total Exterior Envelope Surface Area d \ | ; and Fan Un|t
Unshared Exterior Envelope Surface Area A

A. Who 05 {exclu_de sur_face areas attached to garages or other a =
dwelling units)

Note: 06 | Required Mechanical Ventilation Rate (Qy..)

Non-dw

units ar{ D. Installed Ventilation - Total Ventilation Rate
living, sl A mechanical supply system, exhaust system, or combination thereof shall provide whole-dwelling ventilation

01 with outdoor air each hour at no less than the rate in 150.0(0)1Ci

02 01 02 03 04 05

03 Installed Mechanical Equivalent Continuous

Fan Name Fan Location Runtime (Min/Hr) Ventilation Rate (CFM) Ventilation (CFM)

04

05 06 Total Installed Equivalent Continuous Ventilation (CFM)

o] D2.HRV or ERV Information -
alanced ventilation systems comply with appropriate requirements in 150.0(0)2C. ERV / HRV Balanced Ventilation Example

MCH-27 o 0 L5 : ERV = Energy Recovery Ventilation
Manufacturer Make Manufacturer Model Number Fan Efficacy Performance Rating (W/CFM) ) k
HRV = Heat Recovery Ventilation

B. Singl
e —




Indoor Air Quality and Mechanical Ventilation for
Low -rise Multifamily LMCI -MCH-27-H

CALIFORNIA ENERGY COMMISSION CEC-LMCI-MCH-27-H

SAMPLE FORM — NOT VALID FOR SUBMISSION TO BUILDING DEPARTMENTS
CERTIFICATE OF INSTALLATION
Note: This table completed by HERS Registry.

@ INDOOR AIR QUALITY AND MECHANICAL VENTILATION

Project Name: Enforcement Agency:
Dwelling Address: Permit Number:
City and Zip Code: Permit Application Date:

Title 24, Part 6, Section 160.2(b)2 Ventilation and Indoor Air Quality for Attached Dwelling Units. All dwelling
units shall meet the requirements of ANSI/ASHRAE Standard 62.2-2019 Ventilation and Acceptable Indoor Air
Quality in Residential Buildings subject to the amendments specified by Title 24, Part 6, Section 160.2(b)2A

A. Whole-Dwelling Mechanical Ventilation - General Information
MNote:

Non-dwelling units do not meet the definition for a dwelling unit as defined in Section 100.1(b). Non-dwelling
units are not designed to provide independent living facilities and do not provide permanent provisions for

7.3 Exhaust Ducts.

7.3.1 Multiple Exhaust Fans Using One Duct. Exhaust fans in separate dwelling units shall not share a common exhaust
duct. If more than one of the exhaust fans in a single dwelling unit shares a common exhaust duct, each fan shall be
equipped with a backdraft damper to prevent the recirculation of exhaust air from one room to another through the

03 exhaust ducting system.

7.3.2 Single Exhaust Fan Ducted to Multiple Inlets. Where exhaust inlets are commonly ducted across multiple dwelling
units, one or more exhaust fans located downstream of the exhaust inlets shall be designed and intended to run
continuously, or a system of one or more backdraft dampers shall be installed to isolate each dwelling unit from the
common duct when the fan is not running.

7.4 Supply Ducts. Where supply outlets are commonly ducted across multiple dwelling units, one or more supply fans located
04 upstream of all the supply outlets shall be designed and intended to run continuously, or a system of one or more backdraft
dampers shall be installed to isolate each dwelling unit from the common duct when the fan is not running.




Multifamily 1AQ:
Balance Ventilation per Each Dwelling Unit vs

Dwelling Unit Compartmentalization

Exhaust Only
Fan System:
Depends on leaky
outside walls for
OA and sealed
interior shared

aw \Valls to eliminate
transferred air

Balanced Ventilation
ERV Provides Outside Air (OA)

Blower Door
Compartmentalization

| between dwelling
Testing ' units.




2025 Update: Mechanical IAQ Ventilation

T
e ‘

Outside air (OA) ventilation and testing:
A Balanced Ventilation, or
A Supply Only Ventilation,

and

A Compartmentalization Testing i ECC-Rater

Note:
For new construction , exhaust only IAQ
ventilation is no longer an option

For additions , balanced, supply or exhaust
only IAQ ventilation remains allowable .

Compartmentalization Testing,
l.e. Blower Door Testing




2025 Update: Balance Ventilation

xi. Balanced and supply ventilation component accessibility . Balanced and supply ventilation systems
shall meet the following requirements for accessibility:

a. IAQ filter and HRV/ERV accessibility . System air filters and HRV/ERV heat/energy recovery cores
shall be located such that they are accessible for service from within occupiable spaces, basements,
garages, balconies, mechanical closets or accessible rooftops. Filters and heat/energy recovery cores
behind access panels, access doors, or grilles located no more than 10 feet above a walking surface
inside a space specified above comply with this requirement.

Exception to Section 160.2(b)2Axia : Systems that require servicing from inside the attic shall have
the following:

1. Fault Indicator Display (FID) meeting the requirements of Reference Appendix JA 17; and

2. An attic access door located in a wall or, where attic access is provided through a ceiling,
an attic access hatch that includes an integrated ladder; and

3. Awalkway from the attic access door to the HRV/ERV.

b. IAQ system component accessibility . Fans, motors, heat exchangers, filters and recovery cores
shall meet all applicable requirements of California Mechanical Code 304.0 accessibility of service.



Balanced Ventilation 1T Component Access

—

Accessible for Maintenance Fault Diagnostics

Air Filter

1

Closet Installation:
Front cover hinges
open to expose
Air Filters and
Core ERV/HRV
Filter

Fault
Diagnostics

Fault Indicator }
Display (FlD) Panasonic ERV

Broan Al Series




HVAC T Duct Leakage
Testing and other HERS
Credits



HVAC Attic Access and the Typical Residential Attic

v Y

AK20GH OAE—e— fe'=St” T[> P.OHERSRaAtETLa0



