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Zoom Orientation

» Please be sure your full name is
displayed

» Please mute upon joining

« Use "Chat” box to share questions or
comments

Al vanoverfieldshaw (Me)

@ Room G-207 (Host)

« Under "Participant" select "Raise Hand"
to share a question or comment *T 4920

verbally A [ © o ©

go slower go faster T

* 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.




3C-REN: Tri-County
Regional Energy Network

Three counties working together to improve
SAN LUIS

energy efficiency in the region OBISPO
COUNTY

Services for —

Building Professionals: industry events, training,

. SANTA
and energy code compliance support BARBARA

COUNTY

Households: free and discounted home upgrades

Funded by ratepayer dollars that 3C-REN
returns to the region

3C ENERGY 3 L BUILDING 3C HOME
CODE PERFORMANCE ENERGY
REN CONNECT REN| TRAINING RENI| SAVINGS




ENERGY
3 Y CODE
REN CONNECT

Serves all building professionals

= Three services —
= Energy Code Coach
= Training and Support

= Regional Forums

= Makes the Energy Code easy to follow

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

805.781.1201



3C ) BULDING
PERFORMANCE
REN/| TRAINING

= Serves current and prospective building
professionals

= Expert instruction:
= Technical skills

= Soft skills

= Helps workers to thrive in an evolving
industry

Event Registration:
3c-ren.org/events



3C3 Home
ENERGY
REN| sAviNGs

Multifamily (5+ units)
= No cost technical assistance

= Rebates up to $750/apartment plus additional
rebates for specialty measures like heat pumps

Single Family (up to 4 units)
= Sign up to participate!

= Get paid for the metered energy savings of
your customers

Enrollment;

3C-REN.org/contractor-participation



Today’s Learning Objectives

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

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

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

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

Learning Units:
1.5 AIA HSW LU approved for this course
0.15 ICC CEU approved for this course



Intro — Process Review



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

New Under the 2022 Energy Code

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

= CF1R - Forms used to show Compliance with the = LMCC - Forms used to show Compliance with the
energy code at initial plan submittal energy code at initial plan submittal

*= CF2R - Forms used during construction to = LMCI - Forms used during construction to
demonstrate that the energy code features met demonstrate that the energy code features met
Installation requirements Installation requirements

= CF3R - Forms used after installation to confirm = LMCV - Forms used after installation to confirm
that the energy code features met the Verification that the energy code features met the Verification
requirements requirements



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-2R’s
to HERS Registry uploaded to uploaded to and CF-3R’s are
HERS Registry ~ HERS Registry ?ggs;jed and signed

HERS - 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.

Note: Low-Rise Multifamily 2022 Energy Code projects are newly added to HERS Registry.




CEC - 2022 Supporting Documents - Forms

CALIFORNIA e lsywovels, a2, Trackine
@ ENERGY COMMISSION Enter keywaords, &0 Tracking Prograss Q

HOKE PROCEEDINGS ~ RULLS AND REGULATIONS ~ FROGRAMS AND TOPICS ~ FUNDING ~ DATA AND REFORTS ~ SHOWCASE ~

California Energy Commission  * Programsand Togics  *  AllPropramy  *  Building Energy Eficiency Standards  *  20&2 Building Energy Efficiency Standards  * 2022 Supporting
Docupnents - Forms - Resldentlal

ELeckrie < IHGUOWN g SolarAn Batbey + * Most forms are for reference only
Esione + = NEW: HERS Registry for Performance
Calculations are available for Multifamily
Existing Conditions 4 Low-Rise projects.
= Single Family and Multifamily Low-Rise
Lighting S forms must be registered with a HERS
provider.
Mechanical -I—
Plumbing +
Pool and Spa +

California Energy Commission

www.energy.ca.gov




2022 Supporting Docs CF2R & CF3R

Note: Most forms are for reference only Reminder:

E — Enforcement Agency
H - HERS

Single Family Multifamil

Plumbing Plumbing

CF1R LMCC (Certificates of Compliance)

« CFIR-PLB-01-E Hydronic Heating System Worksheet » LMCC-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

¥ EF10 PLE M- NureHERS - Sint Cvmilinig Linik ot Wk Sysisem: Etsty ol o 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)

CF3R

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

LMCYV (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:
j E — Enforcement Agency
Mechanical X H — HERS
CF2R [ + CF2R-MCH-23a-H Space Conditioning System Airflow Rate - All Zones Calling Only )
= CF2R-MCH-23b-H Space Conditioning System Airflow Rate - Every Zonal Control Mode
+ CF2R-MCH-01a-F Space Conditinoning Systems Ducts and Fans # 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 239 » CF2R-MCH-23d-H Space Conditioning System Airflow Rate - Measurement Only - All Zones Calling Only
e CF2R-MCH-01c-E Space Conditioning System Ducts and Fans - Prescriptive New Construction » CF?R'MCH'B;?'H Space Con;itinning System F'-i:lﬂw Rate - All Zones clal""lg 0:"15" 'J'“'ith CFVCS
e« CF7R- 11 6. e x A+ » CFZR-MCH-23f-H Space Conditioning System Airflow Rate - Every Zonal Control Mode - With CFVCS )
b ES E_::E:_E;liiﬁ;:‘iz:"t:’::'”g System Ducts and Fans - Performance E+A+A Al » CF2R-MCH-24a-H-Enclosure Air Leakage Worksheet-Single Point Test-Manual Metar
04 e CF2R-MCH-04-E Evaporative Coolers = CF2R-MCH-24a-H-Enclosure Air Leakage Worksheet-Single Point Test-Automatic Meter
[|* CF2R-MCH-20a-H Duct Leakage Diagnostic Test - New Construction i 522:2:222: Ee:rilgerant E:arge Eerilgcatilon 5 iuperhea';l
] . . - -25b-H Refrigerant Charge Verification - Supercoolin
B Wt e D,Iagnmt,lc Ll 2511 CF2R-MCH-25¢c-H Rafriggarant Char:E Verification - We?gh-in Ubirvatinn
20 «f |* CF2R-MCH-20c-H Duct Leakage Diagine s’y Test - LLAHU 1 R
3 F s ) » CF2R-MCH-25f-H Refrigerant Charge Verification - Packaged System Manufacturer Cert
* CF2ZR-MCH-20d-H Duct Leakage Diagnostic Test - Existing Construction 16 T ] S Eonclianng Sy siei Equkient varlcaten
m:EECR MEI S N DS R s Tod) BediNIEPneesiie bdis % s CF2R-MCH-27a-H Indoor Air Quality and Mechanical Ventilation - Single Family Attached
21 (o CF2RMCH-21L-H AN -Alr Infltration Sesling - Framing Stage 27 S CrIRMCHZ7d-H ndoor AT Quality and Mechanical Ventiiation - Non-Dwelling Unit
*EEIRVICH 238 Spack Canditioning System Fan Eicacy - All Sxnes Calling Duly 28 = CF2R-MCH-28-H Return Duct Design and Air Filter Device Sizing According to Tables 150.0-B or C
22 |* CF2R-MCH-22b-H Space Conditioning System Fan Efficacy - Zonal Control Mode 29 = 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 = CF2R-MCH-30-H Ventilation Cooling - Whole House Fan
_|* CF2R-MCH-22d-H Space Conditioning System Fan Efficacy - Every Zonal Control Mode - With CFVCS » CF2R-MCH-31a-H Whole House Fan HERS - Airflow and Watts per WHF
a -l- # CFZR-MCH-31b-H Whole House Fan HERS - Airflow per WHF and Total Watts

32 [+ CFZR-MCH-32-H Local Mechanical Exhaust
33 » 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

Mechanical

CF3R

Note:
MCH-01, MCH-02, and MCH-04 do not have a corresponding CF3R

(¢ CF3R-MCH-20a Duct Leakage Diagnostic Test - New Construction

e CF3R-MCH-20b Duct Leakage Diagnostic Test - LLDCS

20 = | » CF3R-MCH-20c-H Duct Leakage Diagnostic Test - LLAHU

» CF3R-MCH-20d-H Duct Leakage Diagnostic Test - Existing Construction

1 * CF3R-MCH-20e-H Duct leakage Diagnostic Test - Sealing Accessible Leaks *
21 | e CF3R-MCH-21 Duct Location

» CF2R-MCH-22a-H Space Conditioning System Fan Efficacy - All Zones Calling Only

» CF3R-MCH-22b-H Space Conditioning System Fan Efficacy - Zonal Control Mode

» CF3R-MCH-22c-H Space Conditioning System Fan Efficacy - All Zones Calling Only - With CFVCS

.* CF3R-MCH-22d-H Space Conditioning System Fan Efficacy - Every Zonal Control Mode - With CFVCS

22 <

* CF2Ris for Air Sealing and Qll

23

Reminder:

E — Enforcement Agency
H - HERS

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

CF3R-MCH-23b-H Space Conditioning System Airflow Rate - Every Zonal Control Mode
CF3R-MCH-23c-H Space Conditioning System Airflow Rate - Best That | Can Do

CF3R-MCH-23d-H Space Conditioning System Airflow Rate - Measurement Only - All Zones Calling Only
CF3R-MCH-23e-H Space Conditioning System Airflow Rate - All Zones Calling Only - With CFVCS
CF3R-MCH-23f-H Space Conditioning System Airflow Rate - Every Zonal Control Mede - With CFVCS

24 4

CF3R-MCH-24a Building Air Leakage Diagnostic Test Worksheet - Building Enclosures and Dwelling
Unit Enclosures - Single Point Test - Manual Meter

CF3R-MCH-24b Building Air Leakage Diagnostic Test Worksheet - Building Enclosures and Dwelling
Unit Enclosures - Single Point Test - Automatic Meter

25 =

CF3R-MCH-25a-H Refrigerant Charge Verification - Superheat
CF3R-MCH-25b-H Refrigerant Charge Verification - Supercooling
CF3R-MCH-25¢c-H Refrigerant Charge Verification - Weigh-in Observation
CF3R-MCH-25d ReFrigera nt Charge Verification - FID

26

CF3R-MCH-26-H Rated Space Conditioning System Equipment Verification

27

CF3R-MCH-2Ta-H Indoor Air Quality and Mechanical Ventilation - Single Family Attached

28
29
30

.

CF3R-MCH-28-H Return Duct Design and Air Filter Device Sizing According to Tables 150.0-B or C
CF3R-MCH-29-H Duct Surface Area Reduction; R-Value; Buried Ducts Compliance Credit
CF3R-MCH-30-H Ventilation Cooling - Whole House Fan

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

CF3R-MCH-31b-H Whole House Fan HERS - Airflow per WHF and Total Watts

32

CF3R-MCH-32-H Local Mechanical Exhaust

33

CF3R-MCH-33-H Variable Capacity Heat Pump Compliance Credit




List of CF2R and CF3R Forms
—Example Project on CalCERTS

Installation Certificate of

Installation and Verification Certificates that MAY be Required from the CF1R Certificate Verification
You may add tested measures if the Yes/No option is available. (CF2R) (CF3R)
CF2R-ELC-01 Electric Ready Requirements: YES MN/A
CF2R-ENV-01 Fenestration Installation: YES N/A
CF2R-ENV-03 Insulation Installation: YES N/A
CF2R-ENV-04 Roofing-Radiant Barrier: No MN/A
CF2R-ENV-20 Building Leakage Diagnostic Test: Mo No
CF2R-ENV-21 Qll-Framing Stage: Mo No
CF2R-ENV-22 Qll-Insulation Installation: Mo No
CF2R-LTG-01 Lighting: YES MN/A
CF2R-MCH-01 Space Conditioning Systems, Ducts and Fans: YES MN/A
CF2R-MCH-02 Whole House Fan: No MN/A
CF2R-MCH-25 Refrigerant Charge: YES YES
CF2R-MCH-27 1AQ and MV: YES YES
CF2R-MCH-31 HERS Whole House Fan: No No
CF2R-MCH-32 Local Mechanical Exhaust: YES YES
CF2R-PLB-02 SD HWS Distribution: No MN/A
CF2R-PLB-03 Pool and Spa: N/A,
CF2R-PLB-22 HERS SD HWS Distribution: YES YES
CF2R-PVB-01 Photovoltaic Systems: YES MN/A
CF2R-PVB-02 Battery Storage Systems: No N/A,
CF2R-SRA-02 Minimum Solar Zone Area Worksheet: Mo N/A

* Fan Efficacy Airflow is required and can be satisfied by EITHER the MCH-23 and MCH-22 OR the MCH-28. The exact measure is determined by the CF2ZR-MCH-01.
** The MCH-26 is determined on the CF2R-MCH-01.




After CF2R/CF3R’s are complete, the project can obtain
final Occupancy approval.

CERTIFICATE OF VERIFICATION CF3R-ENV-21-H
. . . . . -ENV-21-H —
Qll - Air Infiltration Sealing - Framing Stage (Page 1 of 6)
. ] lage 2 of 6) -
Project Name: I | Enforcement Agency: [ | Permit Number: |
Dwelling Address: [N | City: [ | Zip Code: [
CF1R on HERS Registry
A. Air Barrier Materials
drilled for
A continuous sealed exterior air barrier is required in all thermal envelope assemblies to limit air movement between unconditioned/ CFZ R on H E RS Reg| St ry
outside spaces and conditioned, inside spaces, and must comply using one of the following methods:
1. using individual materials that have an air permeance not exceeding 0.004 cfm/ft? under a pressure differential of 0.3 in. w.g. .
(1.57 pcf) (0.02 Lfs.m? at 75 pa) when tested in accordance with ASTM E2178; or CF3 R on H E RS RegISt ry
o1 2. Using assemblies of materials and components that have an average air leakage not to exceed 0.04 cfrﬂl,ﬂ'f't2 under a pressure
differential of 0.3 in. w.g. {1.57 pcf) (0.2 Li.|"s.m2 at 75 pa) when tested in accordance with ASTM E2357, ASTM E1677, ASTM E1680,
e oo o Enforcement Agency
3. Testing the complete building and demonstrating that the air leakage rate of the building envelope does not exceed 0.40 cfm/ft?
undgr a pressure differential of 0.3 in. w.g. {1.57 pcf) (2.0 L/s.m? at 75 pa) when tested in accordance with ASTM E77S or an (AHJ ) can access th e
equivalent approved method.
02 | Method of Compliance Method 2 (Assemblies of Materials) Wate rma rked Fo rms
03 | Verification Status Pass - all applicable requirements are met. et.
H ' 124
02 | Correction Notes AHJ will see “PASS” on
Note: . .
SPF insulation is an acceptable air barrier and sealant when installed to a minimum thickness of 2 inches for closed cell and 5.5 inches for LISt Of Req ul red FO rms
open cell, except where not allowed by manufacturer (e.g. flues, vents, can lights, etc).
The responsible person's signature on this compliance document affirms that all applicable requirements in this table have been met. ctions




PSR — Project Status Report - Compliance

CF2R’s

e @ Ve @@’ ZPinProject  Actions-  Actwity 8 b Poul Dunn-
QCalCERTS
huas pRaviett % Project Home (ID: 2070403) | Dwelling | STATUS REFORT - Complionce

ﬁ Fubskc Hume

uments the proper mstallahn

CHFAH INFOHBMATICH - Cerbficote af Instalkamon | P raquirad era nTras| ')

é}f'fi' Secure Home Systam Farm Reqgisterad Date Reqistration Mumber
223-POL000S9025-000-001-EDLI0LA-C00D
Fropects . CF2R-ENV-01-E
ﬂ F003-11-24 08:38:03 =

Frristranion Installerhon Installer/Builder Info

CF3R’s -

E“E,La @ B[ @@‘ & Pin Project  Actions - Activity £ ; Paul Dunin - :}
Q CalCERTS |
RERE BROFISEY  # Project Home (ID: 2070403)/ Dwelling ' STATUS REPORT - Complionce S
L4
0 Pl e CHIH INFOHMA | IDN - Carincate ot vanhcation [Locumants the venfication of HEHS Measures|
/"a ‘Secupe Heme System Form Reqgistered Dhate Registration Humber
ﬁ Brojucks . AR 25 222-F0 1000699 26-000-00 1-8 2500 1A-M254, b I
System 1 - ) H33-11-23 175048 Paul Dunn (C03005708) =
IHatngerant Chorgs)
CFILR Ragistrason - |Cantral Coast Enengy Compliance] b
l i . PR 222-F0100069926-000-00 1-4 260014264 =
— Systern 1 Fito = . FO73-11-72 17648 Paul Disnn [CEA005708) @
LI 6
My ndustry Partmers ! AaupmeEnt] Central Const Energy Compliance) h
6 vwororimon . R 222-FU100069926-000-00 1-4 27001 A-META =\ ¥ =
'I-‘l- and et pavric B I B Bt o o Pl Msnn {CE2005798) '3.‘! W
L‘& Usir Adriin L ! |Cantral Coast Energy Compliance
@ Trun i - CFIR-MCH-33-H 222-F01000699 26-000-001-8 J2C01A-M324
n Exhaust Fan 1 'Lu_ | Mechancal Exhaust Pl B R R o ) Bl Misn {20067 98 :,‘:‘- &
Jeb Connections iLacal Mechanz aust) {Central Coast Energry Complianos)
‘L Raports CRIR-MCH-33-H 222-F01000699 26-000-001-8 33001 A-M334
Systern 1 "-,-'\l'__'HH Cr.eel'l plaric B B AR P Proaul Coen (02020606 7 08H) ;‘} w
ﬁg“-‘ Camplionee Forss ! : ICentral Coast Criergy Complianos)
0 Hoistions "
# Legow
o




Hot Water Distribution

Pipe Insulation
Compact Plumbing



Domestic Hot Water Distribution—Mandatory, Credit or Penalty?

Excerpt from the ACM:

APPENDIX B — Water Heating Calculation Method

Table B-2: Distribution System Multipliers Within a Dwelling Unit With One or

More Water Heaters

Screen-Shots of EnergyPro Inputs.

Residential

Distribution: Standard

Compact Distribution:  Expanded Credit (HERS req'd) w

Compact DHW Distribution

Distance to Kitchen: 20 feet
Distance to M Bath: 6 feet
Distance to Other: B feet
Enable Compact at the DHW Tab.

Enter plan view straight line distance

measured from the DHW heater to the

furthest use plumbing fidures in the

An Assigned Distribution System Multiplier (ADSM)

Distribution System Types Assigned | System | System
Distribution | Types 1 | Type 3
System and 2 and 4
Multiplier ™~
(ADSM) L Multl—Famll
No HERS Inspection Required iy ) :
Trunk and Branch -Standard (STD) 1.0 Yes Yes Single Family
Central Parallel Piping (PP) 1.10 Yes
| | Point of Use (POU) 0.30 Yes
X Recirculation: Nondemand Control Options (R-ND) 9.80* Yes
Recirculation with Manual Demand Control (R- 1.75% Yes
X DRmc)
Recirculation with Motion Sensor Demand Control 2.60%* Yes
X | (R-DRsc)
Optional Cases: HERS Inspection Required Compact Expanded HERS
|| Pipe Insulation (PTC-H) 0.85 Yes Yes Credit (CHWDS-H-EX)
Central Parallel Piping with 5" maximum length 1.00 Yes ADSM is 0.60.
(PP-H)
| Compact Design (CHWDS-H) 0.70 Yes T
Recirculation with Manual Demand Control (R- 1.60* Yes Reminder:
X | DRmc-H) .
X Recirculation with Motion Sensor Demand Control 2.40% Yes
(RDRsc:H}— —— = Equal to 1is neutral.

recirculation systems.

nergy Commission

*Recirculation ADSMs reflect the effect of reduced hot water consumption associated with

Less than 1 is a credit.
More than 1 is a penalty.

This
information
will populate
to the CF2R
and CF3R




Hot Water Recirculation — Large Penalty, but less so with
HERS Verified Demand Recirculation

o1

P. Damand Recirculation Manual Control (R-DRme) [RA4.4.9)/5ensor Control (RDRsc) (RA4.4.10)
Requirements

Systems that utilize this distribution type shall comply with these reguirements.

The responsible person’s signature on this compliance document affirms that all applicable requirements in
this table have been met.

HERS VERIFIED SINGLE DWELLING UNIT HOT WATER SYSTEM DISTRIBUTION
CALIFORMIA ENERGY COMMISSION CEC-CF3R-PLB-22-H

SAMPLE FORM = NOT VALID FOR SUBMISSION TO BUILDING DEPARTMENTS

Thi system aparanes “on-demand”, meaning that the pump beging 1o operate shortly before or mamediately after hot water draw
begins, and stops when the return water temperature reaches a certain threshold walue, For Demand Recingulation Manual Contral,
the pump shall be turned on using a manual switch system. Far Demand Recirculation Sensor Contral, the pump shall be turned an
USing 3 sEnsor system.

o2
03

The contrals shall be lecated in the kitchen, bathroom, and any hot water fisture location that is at least 20-feet fram the water heater,
Manual controls may be active by wired or wireless mechanisms.

(]

Sensor Controls may be activated by wired or wireless mechanisms, incleding buttons, motion sensors, doaor switches and flow
switches. Each controd shall have standby power of 1 Watt or l=ss,

o5

Pump and control placement shall meet one of the following criteria:
1. When a dedicated retwrn line has been installed the pump, controls and thermasensor are installed at the end of the supply
partion of the recirculation kbop; or
2. The pump and control ane installed an the dedicated return ling near he water heater and the Thermo-sencar is installed in
am actessible letation as chose Lo the end of [he suppdy portion ol the redirculalion loop a5 pessille; or
3. When the cold water ling 15 used as the retwrn, the pump, demand gantrols and thgrme-sensar shall be installed inan
accessible Incation at the end of swpply portian of the hot water distribution line [typically under a sink).

Aler the pump has been actwated, the controls shall allow The pump 19 operate until the water temperature al the thermo-sansor
rises to ane of the following values:

1. Mat mare than 10°F (5.5°C) abave the initial temperature of the water In the pips

1. Mot more than 102°F {38.9°C|.

oy

Q. HERS-Verified Demand F
(RA3.56.7) Requirements
Emns that utilize tig

Cantrals shall lim oparatan to na more than § minutes following activation,

Potentially saves

water, but uses more
energy than a non-
recirc system.

=circulation

N. Mandatory Requirements for all Recirculation Systems (RA4.4.7)
Systems that utilize this distribution type shall comply with these requirements.
#=tribution typd The responsible person's signature on this compliance document affirms that all applicable requirements in

The respol person’s signature ontl this table have bean met
this table have been met unlezs otherw| 01 | Acheck valve logated between the recirculation pump and the water heater to prevent unintenticnal recirculation.
table. 02 | Piping must take most direct path between water heater and fixtures.
01 | HERS rater shall perfarm a visual inspection 03 Insulation & not required on the cold water line when itis used as the return,
and cperating prapery consistent with the 04 If ke than one loop nstalled each lsap shall have it awn pump and contrali.
T TEEE - T APITCE e TE G ETETE AT T
p ) . 2. Fall - one or mare appleable requiremients are not met. Enter reasan
oz Verigagpiisigius fior failure in corrections notes field below; or
3. All N4 - This entire table is not applicable
a3 _Enn'___r:n:tlnn Blotes:




Pipe Insulation —-Mandatory Measure or HERS Credit Option
CF3R-PLB-22-H

HERS VERIFIED SINGLE DWELLING UNIT HOT WATER SYSTEM DISTRIBUTION
' CALIFORNIA ENERGY COMMISSION CEC-CF3R-PLB-22-H

SAMPLE FORM — NOT VALID FOR SUBMISSION TO BUILDING DEPARTMENTS
...all elbows and tees

CERTIFICATE OF VERIFICATION shall be fully insulated

F. Mandatory Measures for all Domestic Hot Water Distribution Systems

01 | Eguipment shall meet the applicable reguirements of the Appliance Efficiency Regulations (Section 110.3(b)1).
02 Unfired Storage Tanks are insulated with an external B-3.5 or combination of R-16 internal and external Insulation. {Section 110.3(c)4). "
The following pipes are insulated, to the thicknesses required by Table 120.34, except for those sections of pipe that are subject Table J HERS-Verified

to one of the exceptions below: All domestic hot water piping shall be insulated as specified in Section 609.11 of the California directs to the Energy Code
F'Iurn_I::li_ri.g Code. Insulation bu rie_d below grade must be installgd in a wate rp_l'q-l:rf and n_l:-n-crushal:lv.i.- casing or sleeve, ) Mandatory Measures

1.1 Piping that penetrates framing members shall not be required to have pipe insulation far the distance of the framing )
penetration, Piping that penetrates metal framing shall use grommets, plugs, wrapping or otherinsulating material 1o assure that 150. O(J)
no contact is made with the metal framing. Insulation shall butt securely against all framing members.

1.2 Piping installed in interior or exterior walls that is surrounded on all sides by at least 1 inch (2.5 om) of insulation.
1.3 Piping installed in crawlspace with a minimum of 1 inch (2.5 em) of crawlspace insulatien above and below.

1.4 Piping installed in attics with a minimurm of 4 inches {10 cm) of attic insulation on top

1.5 Pipe insulation shall fit tightly, and all elbows and tees shall be fully insulated.

o3

Excerpt from 150.0(j):

(a) The first five feet of cold
water piping from storage gas
water heaters.

1. HERS-Verified Pipe Insulation Credit Requirements (PIC-H) (RA3.6.3)

Systems that utilize this distribution type shall comply with these requirements. (b) All hot water piping with a
The responsible person’s signature on this compliance document affirms that all applicable requiremghts in nominal diameter between 3/4
this table have been met unless otherwise noted in the Verification Status and the Corrections Notgf in this inch (19 millimeter) and 1 inch.
table (c) All hot water piping less

i | HERS rater shall perform a visual inspection that all hot water piping comply with the insulation requirements in 150,041} than 3/4 inch in diameter that is

1. Pass-all applicable reguirements are met; or

, . . N associated with a domestic hot
2. Eail - one or more applicable requirements are not met. Enter reascn for failure in . .
corrections notes field below; or water recirculation system or

3. All NJ4 - This entire table is not applicable leading to the kitchen fixtures.

02 Verification Status:

03 Correction Notes:




Compact Plumbing ‘Basic’ Credit —Special Features

—

—

WATER HEATING - COMPACT DISTRIBUTION

CF1R-PRF-01-E

REQUIRED SPECIAL FEATURES

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

. PV exception 2: No PV reguired when minimum PV size (Section 150.1(c)14) < 1.8 kWdc {0 kW)
. Variable capacity heat pump compliance option (verification details from VCHP Staff report, Appendix B, and RA3)

Compact distribution system basic credit
Morthwest Energy Efficiency Alliance (NEEA) rated heat pump water heater; specific brand/model, or equivalent, must be installed

HERS Work Flow:
= Triggered on CF1R
Calculations and Dimensions should

be shown on plans

HERS Visual Inspection —Includes

pipe ins

ulation

CF2R and CF3R Forms

e CF2R-PLB-22-H HERS Verified Single Dwelling Unit Hot Water System Distribution

e CF3R-PLB-22-H HERS Verified Single Dwelling Unit Hot Water System Distribution

01 02
Water Heating System [ Master Bath distance of Kitchen distance of Furthest Third furthest
Dwelling Unit type Hamf furthest fixture to Water | furthest fixture to Water | fixture to Water Heater Compactness Factor HERS Verification
Heater (ft) Heater (ft) (ft)
Dwelling DHW Sys 1 L n/a n/a n/a
WATER HEATING - HERS VERIFICATION
01 02 03 06 o7
Name Pipe Insulation Parallel Piping Compact Distribution Compact Distribution Recirculation Control Shower Drain Water Heat
Type Recovery
DHW Sys 1-1/1 Not Required Mot Required Mot Required Basic Not Required Mot Required

Note:

Under the
Performance
Method, the
compliance
software
calculates the
‘Compactness
Factor’ and the
supporting
information is
auto-filled on
the CF2R Form.



Compact Plumbing ‘Expanded’ Credit —-HERS Feature

CF1R-PRF-01-E

# 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 (Ql) Note:
* Building air leakage/reduced infiltration :
. Kitchen range hood Under the
# Compact distribution system expandedicredit Performance
WATER HEATING - COMPACT DISTRIBUTION Method, the
01 02 03 04 05 06 compliance
Water Heati m Master Bath distance of Kitchen distance of Furthest Third furthest software
Dwelling Unit type "6 ) furthest fixture to Water | furthest fixture to Water | fixture to Water Heater Compactness Factor HERS Verification Icul h
Name calculates the
Heater (ft) Heater (ft) (ft) ‘Compactness
Dwelling DHW Sys 1 L n/a n/a nfa Expanded Credit Facto?' and the
messsl)> [WATER HEATING - HERS VERIFICATION supporting
01 02 03 06 07 information is
istributi i auto-filled on
Mame Pipe Insulation Parallel Piping Compact Distribution Compact Distribution Recirculation Control Shower Drain Water Heat
Type Recovery the CF2R and
DHW Sys 1-1/1 Not Required Mot Required Required Expanded Mot Required Not Required CF3R Form

HERS Work Flow:
= Triggered on CF1R

Calculations and Dimensions should e CF2R-PLB-22-H HERS Verified Single Dwelling Unit Hot Water System Distribution

CF2R and CF3R Forms

be shown on plans

. . e CF3R-PLB-22-H HERS Verified Single Dwelling Unit Hot Water System Distribution
HERS Visual Inspection —Includes & & Y

pipe insulation




Compact Plumbing Expanded Credit —-HERS Verified

CF3R-PLB-22-H

HERS VERIFIED 5INGLE DWELLING UNIT HOT WATER S5YSTEM DISTRIBUTION

' CALIFORNIA ENERGY COMMISSION CEC-CF3R-PLB-22-H

SAMPLE FORM - NOT VALID FOR SUBMISSION TO BUILDING DEPARTMENTS

CERTIFICATE OF VERIFICATION

b

Compact Plumbing Example without a recirculation pump from

the Calif Energy Commission Residencial Compliance Manual

Flgure 5-14: Welghted Distance Calculation for the 1,814 Plan with a Centrally Located Water Heater
=

G. HERS-Verified Compact Hot Water Distribution Expanded Credit (CHWDS-H-EX) (RA3.6.5)

01 02 03 04 05 06 o7 08 09
Kitchan Furthest Third
distance furthest
Master Bath from fixture to
distance of furthest Water Heater
furthest fixture to in feat (Avg
fixture to Water for multiple Design Calculated
Dwelling Mumber of Water Heater Heater in water Weighted CQualification Compactness Compactnes
Marme Stories in feet feet heaters) Distance Distance Factor 5 Factor
2 | Gev | (ud | (9 | B1
Mo hot water piping =1 inch diameter is allowed, \

Length of 1 inch diameter piping is limited to 8 feet or less.

Two and three story buildings cannot have hot water distribution piping in the attic, unless the water heater is also located in the attic.

Eligible recirculating systems must be HERS-Verified Demand Recirculation: Manual Control conforming to RA4.4.17.

. Pass - all apphcable requirerments are met; or
2. Fail - one or more applicable requirements are not met. Enter reason for failure in corrections notes field
below; or

3. Al NJA - This entire table is not applicable

12 | Verification Status:

13 | Correction Motes:

Weighted Distance = 0.4 * 129t + 04 * 118 +02" 161 fr= 1321 11

= Distances from water heater to fixture are ‘Plan
View measurements.

= Additional piping distribution
requirements must be met
under the ‘Expanded’ credit.




POU —Point of Use Credit
CF3R-PLB-22-H

@ CALIFORNIA ENERGY COMMISSION CEC-CF3R-PLB-22-H

CER

HERS VERIFIED SINGLE DWELLING UNIT HOT WATER SYSTEM DISTRIBUTION

HERS VERIFIED SINGLE DWELLING UNIT HOT WATER SYSTEM DISTRIBUTION
@ CALIFORMIA ENERGY COMMISSION CEC-CF3R-PLB-22-H

SAMPLE FORM — NOT VALID FOR SUBMISSION TO BUILDING DEPARTMENTS

M. Point of Use Requirements (POU) (RA4.4.5)
Systems that utilize this distribution type shall comply with these requirements.
The responsible person’s signature on this compliance document affirms that all applicable reguirements in

this table have been met.

All hot wiater supply pipe run lengths are equal to or less than the maximum values shown below, based on the pipe diameter. Ifa
combination of piping Is used in a single run, then ane half the allowed length of each size is the maximurm installed length.
Thiee miakimum allowed length of piging for the lengest ren terminating ing

/8 inch - For only one pipe size - max length allowed is 15 feet

For combvnation pipe sizes the max allowed length of 3/8-inch piping is 7.5 feat, of ¥ inch piping is 5 feet, and M4 inch

piping Is 2.5 feat.
o1

¥ inch - For only one pipe size — max length allowed is 10 foet

For combination pipe sizes the allowed length of M-inch piping is 5 feet, and % inch piping is 2.5 feat,

4 inch - For onky one pipe size = 5 feet

Point of Use (POU) Plumbing Distribution:

= Credit under the Performance pathway
(ADSM is 0.30)

= Shown on the plan set

= Called out on the CF1R

= Documented on the CF2R and CF3R PLB-22-H
forms

= Requirement for New Construction or
Additions that are 500 sq ft or less that install
an electric instantaneous water heater



Point of Use (POU)

3/8 “
typical
sink
faucet

1/2 “
typical
washer

Instantaneous
Water Heater

POU - Point of Use Distribution

Table 4.4.5
Size Length
Nominal of Pipe
{Inch) (feet)
3/8" 15
1/2" 10
3/4" 3

Line size vs Length
for each run

Example of a PEX
Manifold System




Mechanical HERS Measures
Mandatory —-IAQ, Exhaust Fans




Indoor Air Quality Ventilation (IAQ) and Local Exhaust—
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 (Ql1)
Indoor air quality ventilation
Kitchen range hood

CF2R and CF3R Forms

HERS IAQ Work Flow:
. e CF2R-MCH-27a-H Indoor Air Quality and Mechanical Ventilation - Single Family Attached
= Triggered on CF1R

= Job Site Meeting “Review

e CF2R-MCH-27d-H Indoor Air Quality and Mechanical Ventilation - Non-Dwelling Unit
¢ CF2R-MCH-32-H Local Mechanical Exhaust

Req u | rements” o CF3R-MCH-2T7a-H Indoor Air Quality and Mechanical Ventilation - Single Family Attached

: " CF3R-MCH-32-H Local Mechanical Exhaust
= HERS Inspection:

= Measure the air flow of fans




IAQ - 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 Hood exhausts 130 cfm

Application Airflow to the outside w/ CE 55%

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

55%

Enclosed Kitchen QOther kitchen exhaust fans, including downdraft: 300 ¢fm or a capacity of 5 ACH

Nonenclosed Other kitchen exhaust fans, including downdraft: 300 cfm

Kitchen
Bathroom 50 cfm
Range or
Table 160.2-F
Continuous Local Ventilation Exhaust Airflow Rates Coo ktO P
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
Rangefuallunc, |
Dwrelling Unit Floor Area (ft?) Hood Over Electric Range Hood Over Natural Gas Range
lllustration of 55% Capture
>1500 50% CE or 110 cfm

70% CE or 180 cfm Efficiency (CE)

1000 - 1500 50% CE 110 cf
7 g 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% CF or 280 efm




Kitchen Exhaust System CF3R-MCH32-H
0 P —

LOCAL MECHANICAL EXHAUST

CF3R-MCH-32-H
(Page 2 of 3)
B. Kitchen Exhaust System
01 02 03 04 05 06 a7z 08 =] 10 11 12 13
. Required
Minimum L
HVI or AHAM gHVI or AHAM | HVI or AHAM pirflow Minimum Exception to | Compliance | Compliance
System Manufacturer Directory Directory Directory Operation Method of | Ventilation . P p
System Type | | . ] ; (defaulis to X ; Maximum Statement Statement
Mame MName Listed Model J 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 140 Demand Adrflow 110 3 sone Complies Complies
Hood Control

Note:
CFM - Airflow

SONES - Sound Rating




IAQ - 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 Airflow

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_Unem:losed 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
Dwrelling Unit Floor Area (ft?) Hood Over Electric Range Hood Over Natural Gas Range
>1500 50% CE or 110 cfm

70% CE or 180 cfm

1000 - 1500 50% CE 110 cf
z § CEor 110 cim 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 280 cfm




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

S AR B T oA rAAS

Indoor Air Quality and Mechanical Ventilation

Ji CALIFORNIA ENERGY COMMISSION

CEC-CF3R-MCH-27-H

Bl T LA IFs o SlIFA Sls sl Rl T PRl i iRl P A TR AR

CERTIFI
Note: T

Project
Dwellig
City an

Title 24,
requiref
Residen

A. Who
Note:

Non-dw
units ar
living, sl
01

02
03

04

05

06
07

MCH-2

B. Singl

Indoor Air Quality and Mechanical Ventilation

: jf CALIFORNIA ENERGY COMMISSION
SAMPLE FORM — NOT VALID FOR SUBMISSION TO BUILDING DEPARTMENTS

C. Ventilation - Total Ventilation Rate

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

CEC-CF3R-MCH-27-H

01 | Total Required Ventilation rate, Qo)

02 Enclosure Leakage Rate (Qsq)

03 Effective Annual Average Infiltration Rate (Qs.)

04 Total Exterior Envelope Surface Area
Unshared Exterior Envelope Surface Area

05 (exclude surface areas attached to garages or other
dwelling units)

06 Required Mechanical Ventilation Rate (Qy..)

D. Installed Ventilation - Total Ventilation Rate
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

Duct System
‘Home Runs’ to
the Heat
Exchanger and
Fan Unit

Heat Exchanger

and Fan Unit

01 02 03 04 05
Installed Mechanical Equivalent Continuous
Fan Name Fan Location Runtime (Min/Hr) Ventilation Rate (CFM) Ventilation (CFM)
06 Total Installed Equivalent Continuous Ventilation (CFM)

D2. HRV or ERV Information
alanced ventilation systems

comply with appropriate requirements in 150.0(0)2C.

01

02

03

Manufacturer Make

Manufacturer Model Number

Fan Efficacy Performance Rating {W/CFM)

ERV / HRV Balanced Ventilation Example

ERV = Energy Recovery Ventilation
HRV = Heat Recovery Ventilation




Indoor Air Quality and Mechanical Ventilation

Low-rise Multifamily LMCI-MCH-27-H

for

@ CALIFORMIA ENERGY COMMISSION

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

CEC-LMCI-MCH-27-H Multifamily Project

03

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
exhaust ducting system.

7.3.2 Single Exhaust Fan Ducted to Multiple Inlets. Where exhaust inlets are commanly 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.

04

7.4 Supply Ducts. Where supply outlets are commonly ducted across multiple dwelling units, one or more supply fans located
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.

Hardworkin




Multifamily I1AQ:

Balance Ventilation per Each Dwelling Unit vs

Dwelling Unit Compartmentalization

Balanced Ventilation
HRYV Provides Outside Air (OA)

Blower Door
Compartmentalization
Testing

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

g Walls to eliminate

transferred air

| between dwelling
| units.




HVAC —Duct Leakage
Testing and other HERS
Credits



HVAC Attic Access and the Typical Residential Attic

“...just another day in attic life.” --P.D., HERS Rater




Duct Leakage Diagnostic Testing Equipment

= Measure Pressure (Pa)
and Airflow (cfm)
= Equipment:
= Duct Blaster Fan Kit
= DG1000 Gauge

= Shows a “Return Duct
Pressurization” Test

= Duct Leakage to/from:

= Qutdoors
= Attic
= Crawlspace




Duct and Air-Handler Leakage
Assumed Four Cases on a CF1R

Air Handler Total Duct/Air

Duct Leakage

Leakage Handler Leakage

Duct systems in existing single-family 10% Included in duct 10%
houses leakage
Sealed and tested new or altered duct
systems in unconditioned or conditioned so 59 7%

space in a townhome or single-family
home

Verified Io.w.-leakage ducts in 0% 0% 0%
conditioned space

Low leakage air handlers in combination 5% or as

0% 5% or as measured
with sealed and tested new duct systems i EEHUIEC ° °

Table 21: Duct/Air Handler Leakage
Source: California Energy Commission

These values are
what a duct and/or
low-leakage air-
handler system(s)
are compared to for
Performance
compliance credit.



https://energycodeace.com/site/custom/public/reference-ace-2022/Documents/gloss_californiaenergycommission.htm

Duct and HVAC Leakage Testing —-MCH-20 Series

CF1R-PRF-01-E

# 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 (QII)
. Indoar air guality ventilation

. Kitchen range hood

. Minimum Airflow

. Verified EER/EER2

L]
[ ]

Verified SEER/SEER2 Note: These other HERS items are also triggered (MCH-01, MCH-22 and MCH-23)

Fan Efficacy Watts/CFM

# Duct leakage testing
. Low-leakage Air Handling Unit

HVAC DISTRIBUTION - HERS VERIFICATION

01 02 03 04 05 06 o7 09
Low Leakage
Name Duct Leakage Duct Leakage Verified Duct Verified Duct Buried Ducts Deeply Buried Low-leakage Air Ducts Entirely in
Verification Target (%) Location Design Ducts Handler Conditioned
Space
Air Distribution . ) . . '
System 1-hers-dist Mot Required Mot Required Not Required Credit not taken Required No

CF2R and CF3R Forms

Triggered on CF1R "¢ CF2R-MCH-20a-H Duct Leakage Diagnostic Test - New Construction
“Kick-off’ Job Site “Review” Meeting e CF2R-MCH-20b-H Duct Leakage Diagnostic Test - LLDCS (Low Leakage Ducts in Conditioned Space)
s CF2R-MCH-20c-H Duct Leakage Diagnostic Test - LLAHU (Low Leakage Air Handler Unit)

HERS Work Flow:

“Pre-Test(s)” can be performed after:

= HVAC/Duct Sealing e CF3R-MCH-20a Duct Leakage Diagnostic Test - New Construction
e CF3R-MCH-20b Duct Leakage Diagnostic Test- LLDCS (Low Leakage Ducts in Conditioned Space)

Final Duct Leakage Test e CF3R-MCH-20c-H Duct Leakage Diagnostic Test - LLAHU (Low Leakage Air Handler Unit)




Duct Leakage Diagnostic Testing
CF2R and CF3R-MCH-20-H

DUCT LEAKAGE DIAGNOSTIC TEST
@ CALIFORNIA ENERGY COMMISSION

CEC-CF2R-MCH-20-H

SAMPLE FORM — NOT VALID FOR SUBMISSION TO BUILDING DEPARTMENTS

CERTIFICATE OF INSTALLATION

Mote; This table completed by HERS Registry.

Project Name:

Enforcement Agency:

Dwelling Address:

Permit Number:

City and Zip Code:

Permit Application Date:

A. System Information

01 | Space Conditioning System Identification or Name

02 | Space Conditioning System Location or Area Served

03 | Indoor Unit Mame or Description of Area Served

04 | Building Type from CF1R

Verified Low Leakage Ducts in Conditioned Space (VLLDCS)

05 Credit from CF1R?

06 | Verified Low Leakage Air-handling Unit Credit from CF1R?

07 | Duct System Compliance Category

08 | Any portions of Duct Located in Garage?

09 | Is the system type Small Duct High Velocity (SDHV)?

MCH-20a - Completely New Duct System

B. Duct Leakage Diagnostic Test

01 | Air-Handling Unit Airflow (AHU Airflow) Determination Method |

02 | Condenser Nominal Cooling Capacity (ton)

03 | Indoor Unit Mominal Cooling Capacity

Duct Taped/Mastic
Sealed to Boot

Continuous
Bead(s) of Sealant

Duct Taped/Mastic
Sealed to Plenum




Gas Furnace Air-Handler and Air-Conditioning
Duct Leakage Diagnostic Test CF3R-MCH-20-H

CALIFORMIA EMERGY COMMISSION CEC-CF3R-MCH-20-H
SAMPLE FORM = NOT VALID FOR SUBMISSION TO BUILDING DEPARTMENTS

CERTIFICATE OF VERIFICATION
Note: This table completed by HERS Registry.

@ DUCT LEAKAGE DIAGNOSTIC TEST

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

A. System Information
01 | Space Conditioning System Identification or Name

02 | Space Conditioning System Location ar Area Served
03 | Indaor Unit Name or Description of Area Served
04 | Building Type from CF1R

verified Low Leakage Ducts in Conditioned Space (WLLDCS) Credit from
CF1R?

06 | Verified Low Leakage Air-handling Unit Credit from CF1R?
07 | Duct System Compliance Category

08 | Any portions of Duct Located in Garage?

09 | Is the system type Small Duct High Velocity (SDHV)?

05

MCH-20a - Completely New Duct System

B. Duct Leakage Diagnostic Test
01 | Air-Handling Unit Alrflow (AHU Alrflow) Determination Method
02 | Condenser Nominal Cooling Capacity jton)

03 | Indoor Unit Nominal Cooling Capacity
04 | Heating Capacity (kBtu/h)

Trane 2-Stage Gas Furnace S9X2 Series
05 | Conditioned Floor AreaServed by this HVAC Systerm [ft?) . . . o .
06 | Measured AHU Aiflow (cim) Horizontal Attic Install with Trane “A” Coil

07 | Duct Leakage Test Conditions

- = — ————— = = ==,



Gas Furnace Air-Handler and Air-Conditioning
Duct Leakage Diagnostic Test

Return Duct — Sealed and Connected to Duct Blaster Kit

Supply Ducts - Covered

‘Ring 3’ Flow Restrictor -
Used for ‘Tighter’ Duct
Systems

Duct Blaster Fan
with Sensors

Flow and Pressure Results:
38 cubic feet per minute (cfm)
at 25.3 Pascals (Pa)




Gas Furnace Air-Handler and Air-Conditionin
Duct Leakage Diagnostic Test

LAt CERTIFIED’

Trane S9X2 Series Furnace Model No. Certificate of Product Ratings

AHRI Cerlilied Reference Mumber | 8373384 Dale : 03-17-2024  Model Sistus - Disconfinued  Model Disconlinued Date | 03-07-2020
Hrand Name : TRANE

Series Namea | TRANE S5K2

Model Number | SOXIBIEILMFEA™

Faled = follews in acconrdance wilh e fallowing les! procsdures end subject Lo verilicalion of rating accurscy by AHRI-sporsored,
independeant, thind party lesing.

-10 CFR Part 430, Subpart B, Appendix AA-2018. Uniform Test Method for Measuring the Energy Consumplion of Furnace Fans and CANICSA
P.2-13, Tesl Method far Measuring the Annual Fuel Uslization Efficiency of Residential Gas Fired Furnaces and Bailers for AFUE and
Cutput Heating Capacity

-1 CFR Part 430, Subpart B, Appendix M-2023, Uniform Test Mathad for Measuring the Energy Corsumption of Fumaces and Bailers for FER
AFUE, (%) -850

Dutput Hesting Capacty (MBTUH) : 77

Thne following data 12 for referenca only and Is not certified by AHRI
Input Rating (MBTUH) : &0

EF (MMBTLyr] - 79.4

Eaa including EsolkMWhiyr] : 440

PE (walta) 1 101

Configuration - Harzontal, Upow

Lowbay : Ma

Mohiln Homa? = Na

HERS Work Flow: o N

Electronic Ignitien : Yes

Identify and field verify G SR

Power Combustion or Power Venl - Yes

that the specified (CF1R) e S ——

equipment meets the R . -
type’ efficiency’ and air : ¢ -. Y Tra ne COIl fi’l":.i:?;:f.:ﬂ?;tmﬂﬁﬁ;fﬂﬂﬁ: ....u.w..m.m.umm._.g,,.,mﬁ:;iﬁ"&“;ﬁ.l‘fﬂﬂﬁ’ﬂh

wnasthorized ol f datd Ested ow ehis Certifieare. Certified ratngs are valbd anby for sodels ond sonfiguratiens Eseed in the

drectary at wuw.
. . . | Z \ IVI Od e I N O TERMS AND CONDITIONS
m i . This Certificase aed ith contenes re prepeictary produces of AR This Certificens shall ealy be used for isdividual, persessl and
I S rl u I O n p a ra e e rS . £ wunfideiial rcferends purpiais The contents oF iho Certificlae sy not, o whelt o in par, be repdubtd; degicd; Suddmingd:

ensened itn & computer Sinabise; of oiErmibe uliliced, in Gy Farm oF s o by Gy medng, e for the Ses indiidusl,

+tDmte when model status changsd 1o Discontinues
Fhodeis wit “Dhscontinued” Model Status are thoss thal an AHRI Cerdfication Program Particizant na longer produces AND is o longer seling o offering for sale.

eraenal and eunfidential neferenee BIRCONDITI BNING, HEATING,
CERTIFICATE VERIFICATION & REFRIDERATHON IRSTITUTE
The i i For e e en s e e wurw. o sidineetosy org, dith on “Verity Certilicate” Fnk

st enter the AHRI GentiSed Refenence Number and the dete on which the certificits wis baeed,
whith o fbed dbove, dnd thi Corbhcids Mo, which i lived Gt beetom fghe.

{@2024 Air-Conditioning, Haating. and Refrigeration Institute ‘CER’I‘IFIC.ATE NO.:




Split System Heat Pump with Indoor Air-Handler
Duct Leakage Diagnostic Test CF3R-MCH-20-H

: Flow and Pressure Results:
e 30 cubic feet per minute (cfm)
] U at 25.0 Pascals (Pa)

r

SUPPLY
v AIR

Outdoor Unit —Heat Pump
Condenser/Compressor

R

aoor A ELECTRICAL
il Il

Supply Ducts - Covered

ealed and =
FLEMLUM

Duct Blaste RETURN
AIR J




Split System Heat Pump with Indoor Air-Handler
Rated Equipment Performance Verification CF3R-MCH-26-H

CALIFORNIA ENERGY COMMISSION
SAMPLE FORM — NOT VALID FOR SUBMISSION TO BUILDING DEPARTMENTS

CERTIFICATE OF VERIFICATION
Maote: This table completed by HERS Registry.

@ Rated Space Conditioning System Equipment Verification

CEC-CF3R-MCH-26-H

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

A, Systemn Information

Procedures for verification of High SECR/SCER2 and CERYELR2 Cquipment are described in Reference Appendix

RA3.4. Each HVAC systern requiring verification must use o separate form.
01 | Space Conditioning System |dentification or Mame

02 Space Conditioning System Deseription of frea Served

03a | Elficiency Metric

03 Status: SEER/SEER2 Performance Compliance Credit Check

04 | Status: EERSEER2 Performance Compliance Credit Check

Status: Heat Pumip Heating Output Perfarmance Compliancs

| Check

| 06 | Status; HSPF/HSPF2 Perfoermmance Compliance Credit Check
07 | Directory Used 1o Cartily Product Perfarmancs

L1

08 AHRI Certilication Muwmber for the Installed Space Canditianing I
System from hitto/ 'werw ahridirectory.org F e .
o Ooes the directany used to cerify product performance requing i N
a specific air handler, furnace or fan coil make and model?
18 Does the directary wsed to certify product performance reguire
a timse delay relay (+TOR)?
i Does ihe directory wsed Lo certify product peslormance reguine I

a oW [+ THW)?

B. Rated Space Conditioning System Equipment Information from Nameplate of the Installed System

The dota on the nemeplate of the installed component shall canfarm to the data far the component as shown

in the Directory used to certify product performance inorder ta demonstrate compliance.

Rata frem nameplate of installed 'E-'l".-'tl.’m COMpEnent
o - o A= o7 0 [ 10
Cutdapr | )7 Outdoor
Indnor Uinit Condenseror | Condenser or

SC System Name or Instaled | Package Unit | Package Unit | Indoar Usit | Indoos Linst - Irestalled Irstalled
SC System | Description | Dgscription | Indoar - Irstalled -Installed | - Installed Installed Fumace Fumiace
InfMame al Aréa al Aréa Uit Manufaclure Madel Manulactus Mada| e i Faclurer bl
from CFIR | o Sereed Servied Type | rMame | Murbar @r Name Mumbar | Mamg Bigmdier

Mitsubishi Electric

PUZ Series Model No.

HERS Work Flow:
Triggered on CF1R

Identify Equipment
and Specifications

HERS Visual

Inspection — Verify
specified equipment
meets the type,
efficiency, and air
distribution parameters.

LA CERTIFIED"

w.ahridirec!

Certificate of Product Ratings

AHRI Certified Reference Number : 201754547 Date : 03-18-2024  Model Status - Active
AHRI Type : HRCUSA-CB (Mini-Split System: Heat Pump with Duidoor Unit-4ir-Source, Ducted)
Series Name : P-Series

Cutdoor Unit Brand Name : Mitsubishi Electric:

Cutdoor Unit Model Number : PUZ-A38NKAT=*

boor Type : Mini-Spiits (Ducted)

Indoor Meodel Number(s) : PUA-A36AA"

Pated as follows in accordance with the latest edition of AHRI 2107240 - 2017 with Addendurn 1. Performance Rating of Unitary Air-Conditioning &
Air-Source Heat Pump Equipment and subject to rating accuracy by AHRI-sponsorsed, ndependem third party testing:

Cooling Capacity (A2) - Single or High Stage (B5F), btuh - 36000
SEER: 10.30

EER (AZ) - Single or High Stage (85F) : D80

Hesting Capacity {(H12) - Single or High Stage (47F) : 38000
HSFF (Region IV) : 9.50

as follows in accordance with the |atest edition of AHRI 2107240 — 2023,
Purquupmmtmd subject to rating accuracy by AHRI-sponsored, i

Cooling Capacity (A7) — Single or High Stage (B5F), btuh - 36000
SEERZ - 10.80
EER2 (A} — Single or High Stage (35F) - 11.00
Hesting Capaciy (H¥ui) — Single or High Stage (47F), béuh : 42000
HSPFZ (Region IV) - 8.70

Soidin? : USA, Canada

Performance Rating of Unitary Air-Conditioning & Air-Source Heat
third party testing:

="Artrvs” Modsl Stalu ars those that an AHE Carlifcation Program Participant i currsntly prosuzing AND eslig or oésring for sais; DR rew mossss that are
g marustad but & ot yat baing producad “Production Siappad” Modal Siatus an ok ihat e AHRI Certficalian Pragram Parcinant is o langar producing
BUT s stll sedling or atfering far sale.

FRalings that are accompanied by WAS indicate an involurtary re-rale. The new publisted rating i shown along with the: previcws (e, WAS) rating.
The Department of Enengy has published updated snengy sfficiency matrics for oeniral air condiioners and heal pums. This publication reflects bath te 1887

mlnic (SEER | and the 2023 matrc (SEERZ). Effiiancy requiaments ane publishad &1 10 C.F.R. 430.32(c). Fiaase refar 10 wiw.AHRInGt.rg far man informatian
aout updaled enomgy eficency melrcs.

DIBCLAIMER

AR does not endorse the productis) lsted bz as to, amd far,

the productis) listed on this Cartificate. AHR! axpressty disciaimes il bty for damages of any King arising Out of the use of perfonmanca of the pIOCGUCHS), of tha
this Cartificate. Cs valid anly tor models Nsted in

directary at www_abridirectory. ar.

TERME AND CONDITIONS

This. Cariificate and Hs contents are proprictary products of AMSL This Cartificata shall anly be used for Indhidual, persenal and
ot this Cartificatz may not, In whole or In part, be eproduced; copled; disseminatad:;

‘@ntered Into 3 computer database: of otharwise LSIIIZEd, In 3y FNM Of Manner of by 3Ny Means, axcapt for the user's Indkidual,

perscnal and comloential Fererence. AIR-GORDITIGHING, HEATING.
CERTIFICATE VERIFICATION & REFRIGERATION IMSTITUTE
The Informasion for the model cted on this cartficate can be varfiad 3t wiew ahdreotony.orZ, click on “Vardy Cortifioata” link
and entsr the AHRI Cartifsd Rsterance Numbsr and the date on which the certificats wes lssusd,

e wake Nl bearer™

which s Ilsted above, and the Certificats Na. which b lsbed at batiom right.

©2024Air-conditioning, Heating. and Refrigeration Institute 133552RF0S50936TS0

‘CERTIFICATE NO.:




Refrigerant Charge — MCH-25-H Series

Paul says, “Please, coordinate the HERS Rater and
Installing Contractor.”

CALIFORMIA ENERGY COMMISSION CEC-CF2R-MCH-25-H
SAMPLE FORM — NOT VALID FOR SUBMISSION TO BUILDING DEPARTMENTS
CERTIFICATE OF INSTALLATION
MNote: This table completed by HERS Registry.
Project Name: Enforcement Agency:
Dwelling Address: Permit Number:
City and Zip Code: Permit Application Date:

@ REFRIGERANT CHARGE VERIFICATION

Installing Contractor

Heat Pump -
A. System Information X Outdoor Unit

Each system requiring refrigerant charge verification will be documented on a separate certificate.
o1 Space Conditioning System Identification or Name

02 Space Conditioning System Location or Area Served

03 | Condenser (or package unit] Make or Brand

04 Condenser [or package unit] Model Number

05 Mominal Cooling Capacity (tons) of Condenser

06 Condenser (or package unit) Serial Mumber

o7 Refrigerant Type

03 Other Refrigerant Type (if applicable)

Liguid Line Filter Drier Installed According to
Manufacturer's Specifications (if applicable)

10 System Installation Type

Fault Indicator Display (FID) Status

11 (Mote: Even systems with a FID must have refrigerant
charge verified by installer) i ;
Is the system of a type that the minimum airflow can be Refrigerant
verified for all indaor units using an approved
measurement procedure (RA3.3 or RA3.3.3)7

o9




Low Leakage Ducts in Conditioned Space
CF3R-MCH-21-H (Single Fam) and LMCV-MCH-21-H (Multi-Fam)

CALIFORNIA ENERGY COMMISSION

CERTIFICATE OF VERIFICATIOMN
Mote: This table completed by HERS Registry.

DUCT LOCATION

CEC-CF3R-MCH-21-H

SAMPLE FORM — NOT VALID FOR SUBMISSION TO BUILDING DEPARTMENTS

Project Name:
Dwelling Address:
City and Zip Code:

Enforcement Agency:
Permit Numbser:
| Permit Application Date:

A, General Information
MNote: Submit one Installation Certificate for each duct system that is taking credit f

01 | SC Systerm ldentilcation or Mame

02 | 5C Systern Location or Area Senved
03 | | it M - il n of A T

Status — Less than 12 ft Ducts in Conditioned Space Parformance Credst
GSI Status — Duscts Located In Conditiorned Space Performance Credit

Startus — Duct System Located Entirgly in Directly Conditioned Space, No
|nsuldtion Requirement

OF | Status - Portions of Ducts Located in Conditioned Space, R-6 Exception

B. 12 Linear Feet or Less of Duct Located Outside of Conditioned Space - RA3.1.4.1.2

A wisual inspection shall confirm space conditioning systems with air handlers located gulside the conditioned space have 12 linear feet or

o
less of dwsct located gutskdle the conditioned space Inchuding alr handler and plenum,

2 Pass- allapplicable reguirements arg met; or

0 il = F O |l i FITS: & T Iy fadire in
02 | Verification Status: u Fail =ome ormore applaiable reguirements are not met. Enter reason for falure i
comrections notes field belopw; or

2 AllMfA - This entir= tahle is not applicable

03 | Correction Notes:

The responsible persons signature on this complinnce document affirms that all applicable requirements in this table have been met unless
otherwise noted in the Verification $tatus and the Corrections Motes in this table.

C. Ducts Located In Conditioned Space - RA3.1.4.1.3

01 | Avisual inspedtion shall confirm the Spate conditioning Systerm i [ocated entirely in conditioned sgate,

Pasg - allapplicable reguirements are met; or
Fail - are or more applicable requirements are not met. Enter reason for faillure in

02 | Verlfication Status: corrections notes field below; ar
0 All NiA - This entire table is not applicable

Y

03 ¥ Correction Notes:

Benefits:

Performance Method ‘Credit’
for improved energy efficiency

Trade-Off ‘Credit’ can be used
to off-set other energy losing
features

Ducts entirely in conditioned
space - insulation not required

HERS Scope:

* Visual Inspection of Duct
Location

e Testing: Duct Leakage to
Outside from Fan
Pressurization of Ducts

Drywall and Taped Ceiling for
Continuous Air Barrier --
Soffit needs a ‘Lid’ at Ceiling

Ducts in Soffit
Below Ceiling

(14




Low Leakage Ducts in Conditioned Space
CF3R-MCH-21-H (Single Fam) and LMCV-MCH-21-H (Multi-Fam)

DUCT LOCATION
CALIFORNIA ENERGY COMMISSION

CEC-CF3R-MCH-21-H
SAMPLE FORM — NOT VALID FOR SUBMISSION TO BUILDING DEPARTMENTS

CERTIFICATE OF VERIFICATION
Mote: This table completed by HERS Registry.

Project Mame:
Dwelling Address:
City and Zip Code:

Enforcement Agency:
Permit Number:
| Permit Application Date:

A, General Information
Mote: Submit one Installation Certificate for each duct system that is taking credit for duct location.

01 | 5C Systern ldemtilication or Namea

02 | 5C 5ystemn Localion of Area Served
L

atus — Less than 12 ft Ducts in Conditioned & Parformance Credt
05 | Status — Ducts Located In Conditioned Space Performance Credit

Status = Duct System Located Entirely in Directly Conditioned Space, No
Insuldtion Requirement

07 | Status - Portions of Ducts Located in Conditioned Space, R-6 Exception

06

B. 12 Linear Feet or Less of Duct Located Outside of Conditioned Space - RA3.1.4.1.2

A wisual inspection shall confirm space conditioning systems with air handlers located gulside the conditioned space have 12 lnear feet or
less of duct located gutside the conditioned space Inchuding alr handler and plenum,

—  Fass - allapplicabls reguirgmegnts arg mgt; or
D il = Fman lngahl i TS S i 7 reason falure in
02 | Verification Status: u Fiil =one armore applaiable requirements aré not met. Entes reason for falure i
comrections notes field below; or
Al N8 - This entire table is not applicable

03 | Correction Notes:

The responsible person’s signatwre on this compliance document affirms that all applicable requirements in this table have been met unless
otherwise noted in the Verification $tatus and the Corrections Motes in this table.

C. D_l.u.'ts Located In Conditioned Sp_a:ie: IUB.I.-I: '.I...._H_

01 | A visual inspedtion shall confirm the Spate conditioning Systermis [ocated entirely in conditioned spaa,

Pass - all applicable reguirements are met; or
Fail - ane or more applicable requirements are not met. Enter reason for faillure in
corrections motes fizld below; or

i O Al N/A - This entire table is not applicable
02 ) Correction Motes:

02 | verifigation Statws:

= | ess than 12 Linear Feet Duct in
Unconditioned Space

= Measure Includes Air Handler and
Plenum

Forced Air Unit (FAU) / Air P
Handler and Return Plenum '
in Garage .

;_; Forced Air Unit (FAU) / Air
1 Handler and Return Plenum
in Crawlspace




Variable Capacity Heat Pump Compliance Credit
CF3R-MCH-33-H

CERTIFICATE OF VERIFICATIOMN CF3R-MCH-33-H

Varlable Capacity Heat Pump Compliance Credit {Page 2 of 4)

C. Verification: Ducted Indoor Units Located Entirely in Directly Conditioned Space - RA3.1.4.3.8

This section does not apply to this project,

. Verification: Ductless Indoor Units Located Entirely in Directly Conditioned Space - RA3.1.4.1.8
A visual inspection shall confirm that ductless indoor units are bocated entirely In conditioned space in accordance with the procedures of 5C3.1.4, 1.8,

Taped and
Sealed

0 0z I
Indogr Unit Mame or Description of Area Served Indoor Unit Installation Locatlon Verlfication Compllance Statement Dry-wall as
Livine Uit Indoor unit mounted entirely on the surface of walls, ceilings, or 6 Air-barrier
ing Lini flaars omplies
Right Bed Unit Indoor unit mounted Erdirely':;n:n! surface of walls, ceilings, or Comphes
Ductless Indoor Unit within the
Lot Bed Wiaik Indoor unit mourted entlreh,-;lznthe surface of walls, ceilings, or Compiies Air and Thermal Boundary
[ule] gt
INotes:
HERS Work Flow:
E. verification: Wall Mownted Thermaostats - 5C3.4.5
Field verification according to the procedure in 5C3.4.5 shall confirm that VICHP space conditioning zones that are greater than 150 ft%, are controlled by a permanently installad wall-mounted Tngg ered on C F 1 R
thermostat.
s — “*d ® o ® Framing Stage - Construction Site
| - I5a -miountad Thermostat
Indoor Unit Mame or Description of - Dioes the Thermostat Control the Is the Thermostat Mounted . H
Area Served Installed mll:mﬁmad by the Zone's Indoor Unit? Permanently to the wall? Compliance Statement Meetlng
Living Unic Yes ves Yes Complies Triggers MCH-25-H Refrigerant Charge
Right Bed Linit YEs Yies Yes Comglies - : :
Verification at both Install and Final
Left Bad Uinit Yes VES s Complies
INotes:




Reminder: VCHP Compliance Option —Ceiling Recessed Units

Impacts Envelope Enclosure

Indoor units shall be installed within the air and thermal boundaries

2” Closed Cell Spray Foam

: iy A Alternate R-5
~ Rigid Insulation

N e N
< . N
= .

| [ —— Continuous
Insulation and
Rainscreen

4.,_ Sheathing with Applied
b Air-barrier

Unvented Attic with a Continuous
Air and Thermal Boundary

Ductless Recessed-Ceiling

Taped a ndL

Sealed
Dry-wall as
Air-barrier

Vented Attic with a Continuous Air
and Thermal Boundary




‘Design — Construction — Verification’ is a Team Sport

* Well executed job site work flow makes HERS
Duct Leakage Testing, Qll, and Envelope Air
Leakage Sealing go smoothly and easily.

* Follow up with each trade to ensure one
trades person is not undermining the other
trades person’s work.

“I've found that certain trades can affect thermal performance...
In a bad way....!” --P.D., HERS Rater




Consider Including Key HERS Measures on the Cover Sheet

g | B

i By

W

- \ mmhu&% a ,
If a project design includes HERS Cagw | I
measures (See CF1R or LMCC) o — ~
consider calling that out on the = Y =
Cover Sheet, suggested locations: o re = 5
R pe s S
= ‘Code Summary’ HE = 2
gl S 5
" ‘Code Analys|s’ E“ . B s e %
= ‘Supporting Documents’ SUPPORTING DOCUMENTS o
{ ’ WIEITY PAGE
= ‘HERS Summary «  TITLE 24 ENERGY REPORT
* NOTE: HERS MEASURES REQUIRED ON e R .
THIS PROJECT: N —
e ALL PIPES INSULATED -HERS ”\\ o [
* EQUIPMENT VERIFICATION -HERS R
e VCHP - CREDIT




?
Questions about Title 24~ 3CH ®

3C-REN offers a free Code Coach Service [l L{=\]ER:=aranel

Online: Call:
3c-ren.org/codes 805.781.1201

-

Energy Code Coaches are local experts who can help answer your Title 24 questions.
Coaches have decades of experience in green building and energy efficiency
improvements. They can provide citations and offer advice for your project to help your
plans and forms earn approval the first time.

i II. I‘
ol . B
i | 1
XA/ \%
: : > 4 " i La




Closing

= Continuing Education Units Available

= Contact shuskey@co.slo.ca.us for AIA and ICC LUs

= Comingto Your Inbox Soon!

= Slides, Recording, & Survey — Please Take It and Help Us Out!

= Upcoming Courses:

» March 215t - Detailing for High Performance Roofs and Walls

March 28t - Multi-Family Domestic Hot Water

April 2" - Introduction to Passive House Standard

April 41 - Why Energy Consultants Should Learn to do Residential HYAC Design

April 9% - Blower Door Basics and Beyond

= Visit www.3c-ren.org/events for our full catalog of trainings.



mailto:shuskey@co.slo.ca.us
https://www.3c-ren.org/event/detailing-for-high-performance-roofs-and-walls/
https://www.3c-ren.org/event/multi-family-domestic-hot-water-2/
https://www.3c-ren.org/event/introduction-to-passive-house-standard/
https://www.3c-ren.org/event/why-energy-consultants-should-learn-to-do-residential-hvac-design/
https://www.3c-ren.org/event/blower-door-basics-and-beyond/
http://www.3c-ren.org/events

Thank you!

For more info:
3c-ren.org

For questions:
iInfo@3c-ren.org

3Cq
REN

TRI-COUNTY REGIONAL ENERGY NETWORK
SAN LUIS OBISPO - SANTA BARBARA - VENTURA
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