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Goals for this Training

- Basic understanding of the following:
o Structure of Energy Code Application of mandatory requirements
o Differences between prescriptive and performance compliance
o Residential mechanical forms
* General understanding of following:
o Mandatory requirements related to residential HVAC

o Residential HVAC prescriptive requirements

 Clarify the Energy Code requirements for low-rise residential
HVAC systems



QUESTIONS...

- If you have questions, please
feel free to ask at anytime:

o During class
o During breaks
o End of class

o After class




Energy Code Background

CALIFORNIA ENERGY COMMISSION WARREN-ALQUIST BUILDING

Source: http://www.durabilityanddesign.com/news/?fuseaction=view&id=7805&nl_versionid=2060


http://www.durabilityanddesign.com/news/?fuseaction=view&id=7805&nl_versionid=2060

1974: WARREN-ALQUIST ACT PASSED

SN[ Created the Energy Commission
QEEE&@ Set building and appliance efficiency standards

Forecast electricity demand

@ @ @ Support R&D into non-conventional energy sources



CA VS. U.S. ENERGY USE

Californians use half the per capita electricity as the rest of the U.S.
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QUESTIONS...

About CEC or Energy Code ?
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Energy Code Foundation



Energy Code Foundation

 Mandatory Measures
* Prescriptive Compliance Approach
* Performance Compliance Approach

» Navigating the Code Structure of Energy Code Part 1 and
Part 6)

o Navigation features in electronic PDF

 Demonstrating Compliance
o Types of forms
o When are they required

o Dynamic and smart form features
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Energy Code Requirements

e « Mandatory measures

o Minimum efficiency requirements must always be met

o Can never be traded off NOT trade-off

@ [ P res c ri pt ive m e as u res Source: http://clipart-library.com/clipart/864003.htm
o Predefined efficiency requirements

o May supersede mandatory measures

o Different requirements for newly constructed
buildings, additions, and alterations
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http://clipart-library.com/clipart/864003.htm

Compliance Approaches

@ - Prescriptive Approach

A o Simple approach, no trade-offs
o Mostly used for alterations
o Standard building baseline

« Performance Approach

o Most flexible approach, allows for trade-offs
o Must meet all mandatory requirements

o Requires the use of CEC-approved software
o Efficiency EDR proposed < standard efficiency EDR

o Total EDR (including PV) < standard total EDR

o Mostly used for newly constructed homes and additions

12
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Summary

 Available now

« Summary of residential mandatory
measures

 Not a form — note blocks

o Designers can choose to include
applicable requirements on plans

o Enforcement agencies may require them
on plans

2019 Residential Mandatory Measures

2019 Low-Rise Residential Mandatory Measures Summary

NOTE: Low-nise residential buiidings subject fo the Enengy Sfandards must comply with all applicable mandatory measures, regandiess of the compliance approach
used. Review the respective section for more information. *Exceptions may apply.
(Original 08/2049)

Building Envelops Measurea:

Air Leakage. Manufachured fenesiration, exterior doors, and exterior pet doors must limit air leakage to 0.3 ofmif or less when tested per

§ 1106t NFRC-200, ASTM E283 or ASMAWDMAICSA 104115 2/A240-2011 "

§ 11008{a)5: Labaling. Fenestrafion products and exterior doors must have a label mesting the requirements of § 10-114{a).

Field fabricated exterior doors and feneatration products must use U-factors amd solar heat gain coeficient [SHGC) values from TABLES

§ 106} 110.6-A, 110.6-8, or JA4.5 for exierior doors. They must ke caulked andior weather sirpped. ©
§1107: Air Leakage. All joints, penetrations, and other openings in the building envelope that are potential sowces of air leakage must be caulked,
o gasketed, or weather stripped.
§110.8{a): Insulation Cerfification by Manufacturers. insulation must be cerified by the Deparment of Consumer Affaies, Bureau of Household Goods
and Sewices [BHGS).
§110.8{3): Inaulation Requirements for Heated Slab Floors. Heated slak fioors must be insulated per the requirements of § 110.8(3).
§ 110.80): Roofing Products Solar R ce and Thermal Emitt . The thermal emi and aged solar reflectance values of the roofing
o material must mest the requirements of § 110.8(i) and be Bkcled per §10-113 when the installation of a cool roof is specified on the CF1R.
§110.8[): Radiant Barrier. When required, radiant bamiers must have an emittance of 0103 or less and be certified fo the Depariment of Consumer Affairs.

Geiling and Rafter Roof Insulation. Minimum R-22 insulation in wood-frame ceiling; or the weighied average U-factor must nof exceed 0.043.

Mirimum R-19 or weighted average U-factor of 0.054 or less in a rafier roof alteration. Affic access doors must have permanently attached
§150.00a): insulafion using adhesive or mechanical fasteners. The affic access must be gasketed to prevent air leakage. Insulation must be installed in

direct contact with a confinuows roof or ceiling which is sealed to limit infitrafion and exfiliration as specified in § 110.7, ncuding but not limited

o placing insuiation either above or below the roof deck or on top of a drywall ceiling.”

§ 150.0{k): Loose-fill Insulation. Lowse fill insulation must meet the manufacturer's required density for the labeled R-value.
Wall Inaulation. Minimum R-13 insulation in 2x4 inch wood framing wall or have a U-factor of 0.102 or less, or R-20 in 26 inch wood framing or
§ 150.0{c): have a U-facior of 0.071 o less. Opague non-framead assemblies must have an overall assembly U-factor not exceeding 0.102.* Masonry walls
must meet TABLE 150.4-Aor B
§ 150000d): Raised-floor Inaulation. Minimum R-1% inswation in raised wood framed fioor or 0.037 maximum U-factor.”
§ 150,007 Slab Edge Insulation_ Slab edge nsulation must meet all of the following: have a water aksonption rate, for the insulation material alone withowt

facings no greater tham 0.3%; have a water vapor permeance no greater than 2.0 perminch; be protected from physical damage and UV Bight
deterioration; and, when installed as part of a heated slab fioor, meet the requirements of § 190.8(g).

Vapor Retarder. In Climate Zones 1-18, the earth floor of unvented crawd space must be covered with a Class | or Class || vapor retarder. This

§150.0{g)1- requirement also applies to controled ventlation rand space for kuldings complying with the exception to § 150.0d).
. Vapor Retarder. In Climate Zones 14 and 16, a Class | or Class 1l vapor netarderlmrsi he installed on fhe condifioned space side of all
§150.0(912 insulafion in all extesior walls, venied atfics, ani ted atfics with

Fensestration Products. Fenestration, including skylights, separating conditioned space frnm uncondiioned space or outdoors must have a

§150.0(a) maximum U-factor of 0.58; or the weighted average U-factor of all fenestrafion must not exceed 0.58."

Fireplaces, Decorative Gas Appliances, and Gas Log Measures:

§11005[=) Pilot Light. Confinucusly buming pilot lights are not allowed for indoor and cwidoor fireplaces.

§150.00e)1: Gloaable Doora. Masonry or factory-Eailt fireplaces must have a dosakle metal or glass door covering the enfire opening of the firebor.

Gombustion Intake. Masonry or factory-built fireplaces must have a combustion outside air intake, which &= at least six square inches in area

§150.0(e)Z and is equipped with a readily accessible, operable, and fight-fitting damper or combustion-air contral device.”

§150.00=)3: Flue Damper. Masonry or factory-built fireplaces must have a fiue damper with a readily accessible control”

Fpace Conditioning, Water Heating, and Plumbing Syatem Measures:

Certification. Heafing, ventilation and air conditioring ([HVAC) equipment, water heaters, showesheads, faucets, and all other requlated

§110.0-5 105 appliances must be certified oy e manufacturer to the Energy Commission.”
§110.2a): HVAC Efficiency. Equipment must meet the applicable efficiency requirements in TABLE 110.2-A through TABLE 110.2-K.
Contrals for Heat Pumps with Suppl tary Elactric Rasi: Haaters. Heat pumps with supplementary electric resistance heaters

§ 1102} must have controls that prevent supplementary heater operation when the heating load car be met by the heat pump alore; and in which the
e cut-on temperature for compression heafing is higher than the cut-on temperature for supplemenh'y heating, and the cut-off iemperature for

compression heating is higher than fe cut-off temperature for supplemsntary heating.”
Thermostats. All heating or cooling system s not controlled by a central energy management control system (EMCS) must have a

§ 11020k setback thermostat”
Water Heating Recirculation Loops Serving Multiple Dwelling Units. Water heafing reciculation loops serving mullmle dwellng units must
§19003)4: maet the air release valve, backflow prevention, pump priming, pump isolation valve, and » ion [oop Feou of §
110.Hc).
§ 110.3(c)6: Iaolation Valves. Instantanecus water heaters with an input rafing greater than 6.8 kBT (2 kW) must have isolafion valves with hose bibks
) ) or ather fitlings on bath cold and kot water lines o allow for flushing the water heater when the valves are closed.
§1105 Pilot Lights. Contimecusly burning pilot Bghts are prohibited for natural gas: fan-type central fumaces; household cooking appliances (appli-

ances without an electrical supply voltage connection with pilot lights that consume less than 150 Btuhr are exempt); and pool and spa heaters.”

Building Cooling and Heating Loads. Heating and'or conling loads are caloulated in accordance with the ASHRAE Handbook,
§ 150.0(h)1: Eauipment Volume, Agplications Volume, and Fundamentals Volume; the SMACNA Residential Comfort Sysiem Installation Standards
Marual; or the ACCA Manual J using diesign conditions specified in § 150.0(hj2.



https://www.google.com/url?client=internal-element-cse&cx=001779225245372747843:ctr4z8fr3aa&q=https://ww2.energy.ca.gov/title24/2019standards/documents/2019_Residential_Mandatory_Measures_Summary_ADA.pdf&sa=U&ved=2ahUKEwjz2P7K_pXrAhXDup4KHb3oAAAQFjAAegQIBBAB&usg=AOvVaw27vp2AvWFHsD8cL1qf9ITM

Navigating the Energy Code
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- Part 1 (Administrative Code)

o Chapter 10: the administrative
requirements

« Part 6 (Energy Code)

o Subchapters 1 through 9
o Referred to by Section numbers

o Includes technical requirements

2016 CAUFGRRIA  BuILDING cODE

CALIFORNIA
2016 2016 CALIFORNIA 2016 CALIFORNIA

BUILDING CODE ADMINISTRATIVE cone | PLUMBING Cop;

LIFORNIA GREEY
B € STANDARDS CoDE

2016 CALIFoRN) 201 | IFORNIA 2016 CALIFORNIA
RESIDENTIAL cop ENERGY Gome A HECHANICAL CODE FLECTRICAL CODE
+ BT vl T EaLrom cosx o aecimanonn ) cauromus coce P —— caeoman CO0X

BSC Title 24 Code Books
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ENERGY COMMISSION
-

Subchapter
1

Title 24, Part 6

Subchapter Title

All Occupancies - General Provisions

Sections

§100.0 - §100.2

5 All Occupancies - Mandatory Requirements for the Manufacture, Construction and §110.0 -
Installation of Systems, Equipment, and Building Components §110.12
Nonresidential, High-Rise Residential, Hotel/Motel Occupancies and Covered Processes -

3 ) §120.0- §120.9
Mandatory Requirements

4 Nonresidential, High-Rise Residential, Hotel/Motel Occupancies - Mandatory Requirements §130.0 - §130.5
for Lighting Systems and Equipment, and Electrical Power Distribution Systems ’ '

5 Nonresidential, High-Rise Residential, Hotel/Motel Occupancies - Performance and §140.0 - §140.9
Prescriptive Compliance Approaches for Achieving Energy Efficiency ' '
Nonresidential, High-Rise Residential, Hotel/Motel Occupancies - Additions, Alterations,

6 . §141.0 - §141.1
and Repairs

7 Low-Rise Residential Buildings - Mandatory Features and Devices §150.0

8 Low-Rise Residential Buildings - Performance and Prescriptive Compliance Approaches §150.1

9 Low-Rise Residential Buildings - Additions and Alterations to Existing Low-Rise Residential §150.2

Buildings

16



* §110.0 — 110.12 as applicable

o Cover both residential and nonresidential

« §150.0 for residential mandatory
measures

« §150.1 for ALL prescriptive
requirements

o Newly constructed buildings

- §150.2 for additions and alterations

Part 6 Section Numbers - Residential

TABLE 100.0-A APPLICATION OF STANDARDS

Occupancies Application Mandatory Prescriptive Performance Additions/Alterations
General Provisions for All Buildings 100.0, 100.1,100.2, 110.0
General 120.0 140.0, 140.2
Envelope 110.6, 110.7, 1403
(conditioned) 1108,120.7 :
Envelope
(unconditioned N.A. 140.3(c)
Process spaces)
110.2, 110.5,
HVAC 1201, 1202, 1404 140.0,140.1
(conditioned) 120.3, 1204, .
120.5,120.8
Water Heating 1112%3;; 1122%39 140.5 141.0
Nonresidential, i '
High-Rise Indoor Lighting
Residential, And (conditioned, oes 208 | 14031406
Hotels/Motels process spaces) " " .
Indoor Lighting
. 110.9, 120.8,
(Ul’lCOl_’ldlllOl’lCd and 1300, 130 1, 1304 1403(c), 1406
parking garages)
L 110.9, 130.0,
Outdoor Lighting 1302, 1304 140.7
Electrical Power N.A.
Distribution 110.11,1305 N.A.
Pool and Spa 1104, 110.5,
Systems 150.0(p) N 1410
Solar Ready
Buildings 110.10 N.A. 141.0(a)
Envelope,
Covered Processes! Ventilation, 140.1 120.6,140.9
Process Loads 1102, 120.6 1409
Signs Indoor and Qutdoor 130.0,130.3 1408 N.A 141.0, 141.0(b)2H
General 1500
110.6, 110.7,
110.8, 150(a),
Envelope 2 4
€ 150.0(b), 150.0(c),
(conditioned) 150.0(d), 150.0(c),
150.0(2)
110.2, 110.5,
HVAC 150.0¢h), 150.0(),
(conditioned) 150.0(}), 150.0(m), 150.1(a, ©) 150.1(2), 150.1(b) 150.2(a), 150.2(b)
150.0(0)
Low-Rise Water Heating 1103, 150.0, n)
Residential —
Indoor Lighting
(conditioned, 110.9, 130.0,
unconditioned and 150.0(k)
parking garages)
I 1109,
Qutdoor Lighting 130.0,150.0()
Pool and Spa 110.4, 150.0(p) N A NA 150.2(2), 150.2(b)
Systems 4, 150. oA A .2(a), 150.
sglar Ready 110.10 N.A. NA. NA.
Buildings

! Nonresidential, high-rise and hotel/motel buildings that contain covered processes may conform to the applicable re

occuparncy types listed in this table.

qlmrnems of both




Navigation Features

- Easy Navigation Features Added

o Section and Table references hyperlinked
throughout Energy Standards Code

o TABLE 100.0-A separated with section
hyperlinks

o Chapter hyperlinks in Residential
Compliance Manual

o Links work both online and in the
downloaded version

Source: https://tyrgrouplic.com/land-navigation-level-i-course-2-day

18
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How To to Demonstrate Compliance

« Compliance demonstration starts with compliance documents
(forms)

« Completed by designers, consultants, builders, contractors,
HERS raters

« Submitted to enforcement agencies for verification:
o Certificate of Compliance (CF1R)
o Certificate of Installation (CF2R)
o Certificate of Verification (CF3R)

20
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 Residential Certificate of

ompliance

o Required with or on plans at
permit

o Demonstrates compliance at
design phase

o Completed by designer,
architect, energy consultant,
engineer

o Plans Examiner verifies CF1R
matches specs on plans

What is the CF1R?

STATE OF CALIFORNIA

ALTERATIONS TO SPACE CONDITIONING SYSTEMS

CEC CFIR-ALT-02.E (Revised 01719

CALIFORNIA ENERGY

CERTIFICATE OF COMPLIANCE

CF1R-ALT-02-E

Alterations to Space Conditioning Systems

(Page 1 0f 5)

Project Name:

Date Presaree.

A. General Information

CFIR-ALT-02 is applicable to multiple space conditioning systems contained within a single dwelling unit. When multiple dwelling units must be documented, use one CFIR-ALT-02 document for

each dwelling unit

01 | Project Name:

02 | Date Prepared:

03 | Project Location:

04 | Building Type:

05 | CACity:

06 | Dwelling Unit Name:

07_| zip Coder

08 | Dwelling Unit CFA (ft}):

09 | climate Zone:

10

Number of Space Canditioning (SC) Systems
in this Dwelling Unit:

B. Space C (SC) system Information
01 02 03 I I I I 1
STATE OF CALIFORNIA
scopstem | crasened by | NEWLY CONSTRUCTED BUILDINGS
SC System Description of this 5C System ‘EC-CF1R-NCB-01-E (Revised 01/19) CALIFORNIA ENERGY COMMISSION
10/Name Area Served #): CERTIFICATE OF COMPLIANCE CF1R-NCB-01-E
Prescriptive Newly Constructed Buildings (Page 107 3)
Project Name: Date Prepared:
c. ion of Existing Duct System, Greater Thal [ A Gonaral mformation
o1 02 03 01 | Project Name: 02 | Date Prepared:
5C System Required =
sCystem | Description of | New Duct 03 | Project Location: 04 _| Building Front Crientation (deg or cardinal):
iotame | Area Served RValue 05 | cAcity: 06 | Number of Dwelling Units:
07 | Zip Code: 08 | Fuel Type:
09 | Climate Zone: 10 | Total Conditioned Floof Area (1):
Required Documentation: 11 | Building Type: 12 | slab Area (ft3):
CF2R-MCH-OLE - Space Conditioning Systems Exceptions to Fenestration U-factor & SHGC
-Duct insulation requirement for the new portions of su| | 13 | Project Scope: TR v i
CF2R & CF3R-MCH-20-H — Duct Leakage Test -1(c)3A:

-Leakage rate complian
Exceptions:

< 15%, or <10% leckage to

B. Opaque Surface Details — Framed Walls/ Framed Floors/Concrete Raised Floors (Section 150.1(c)1)

Existing duct systems constructed, insulated or sealed 01 02 03 04 05 [ 07 [ o8 [ o8 | 10 11 12
Proposed Required
Frame Frame Continuous Appendi AL | pactor from
Frame Depth spacing Cavity Insulation Reference Table 150.1-A
Tag/ID Assembly Type Type inches] iches) R-value R-value U-Factor Table cell orB Comments
Registration Number: -
egistration Number: . Opaque Surface Details — Nonframed (Section 150.1(c)1)
CA Building Energy Efficiency Standards - 2019 Re:
01 02 03 04 I 05 [ 06 [ 07 [ 03 10
Proposed Required
Coie Appendix JA4 Reference
Thickness Insulation R- Continuous U-Factor from
Tag/ID Assembly Materials (inches) value Insulation R-value U-Factor Table cell Table 150.1-A or B ‘Comments

Registration Number:

CA Building Energy Efficiency Standards - 2019 Residential Compliance

Registration Date/Time:

HERS Provider:
January 2019
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 Residential Certificate of
Installation

o Required for Final Inspection

o Confirms compliance at
installation

o Completed by builder or
installing contractor

o Field Inspector verifies
efficiency and components
match installed equipment and
systems

What is the CF2R?

STATE OF CALIFORNIA

SPACE CONDITIONING SYSTEMS, DUCTS, AND FANS

CEC-CF2R-MCH-01-H (Revised 01/19)

CALIFORNIA ENERGY COMMISSION @

CERTIFICATE OF INSTALLATION

CF2R-MCH-01-E

Space Conditioning Systems Ducts and Fans

(Page 1 of 9)

Fraject Hame ‘ EETryr— preT—
[ em— ‘ = ‘ T o
A. General Information
01 | Dwelling Unit Name 02| Climate Zone
Dwelling Unit Total Conditioned Floor Number of Space Conditioning Systems in this
03 04 ,
Area [ft?) Dwelling Unit
05 | Certificate of Compliance Type 06| Method Used to Calculate HVAC Loads
Calculated Dwelling Unit Sensible y
o7 Cooling Load (Btu/h) 08| Calculated Dwelling Unit Heating Load (Btu/h)
STATE OF CALIFORNIA
09 | Dwelling Unit Number of Bedrooms DUCT LEAKAGE DIAGNOSTIC TEST @
CEC-CF2R-MCH-20-H (Revised 01/19) CALIFORNIA ENERGY COMMISSION
CERTIFICATE OF INSTALLATION CF2R-MCH-20-H
MCH-01a — Space Conditioning Systems Ducts and Fans - For use w{ | Duct Leakage Diagnostic Test (Page 10f3)

Project Name- ‘ Enforcement Agency

‘ Permit Number:

B. De: Space Conditioning (SC) System Component Specification| freting Address ‘ o ‘ P s
This table reports the space conditioning system features that were specifief
o 02 03 04 L A. System Information
SC system 01 | Space Conditioning System Identification or Name
5::?& ‘D"NZ';IERWFH SC?::?'” Sy:t:?r::spe Sysctf:r:i;g 02 | Space Conditioning System Location or Area Served
03 | Indoor Unit Name
04 | Building Type from CF1R
Verified Low Leakage Ducts in Conditiened Space (VLLDCS)

Notes, 95 | 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?
MCH-20a - Completely New Duct System |
B. Duct Leakage Diagnostic Test |

Registration Number: Regis{ | 01 | Air-Handling Unit Airflow [AHU Airflow) Determination Method
CA Building Energy Efficiency Standards - 2019 Residential Compliance 02 | Condenser Nominal Cooling Capacity (ton)
03 | Indoor Unit Nominal Cooling Capacity
04 | Heating Capacity (kBtu/h)
05 | Conditioned Floor Area Served by this HVAC System (ft?)
06 | Measured AHU Airflow (cfm)
07 | Duct Leakage Test Conditions
08 | Duct Leakage Test Method
09 | Leakage Factor
10 | Calculated Target Allowable Duct Leakage Rate (cfm)
1 Actual Duct Leakage Rate from Leakage Test Measurement
(cfm)

12 | Compliance Statement:

22




4<% What is the CF3R?

STATE OF CALIFORNIA
I I ifi CEC-CF3R-MCH-23-H (Revised 01/19) CALIFORNIA ENERGY COMMISSION
° SPACE CONDITIONING SYSTEM AIRFLOW RATE @

CERTIFICATE OF VERIFICATION CF3R-MCH-23-H
- o - Space Conditioning System Airflow Rate (Page 1 of 3)
e rl I ca I o n Project Name: Enforcement Agency- Permit Number-
Dwelling Address: City: Zip Code:

* Required for Final Inspection

02 | Space Conditioning System Description of Area Served

03 | Indoor Unit Name

04 | System Installation Type

[ ] Confl rmS Com pI Iance Wlth 05 | Nominal Cooling Capacity (tons) of SDTBTE?F CLAE?':(I\JRGE DIAGNOSTIC TEST @
CALIFORNIA ENERGY COMMISSION

06 | Condenser Speed Type CEC-CF3R-MCH-20-H (Revised 01/19)

H E RS testi n g re q u i re m e n tS at g; g::l':;f' FS::trnTe?::e‘dCFg:ﬂeTm CERTIFICATE OF VERIFICATION CE3R-MCH-20-H

09 | System Bypass Duct Status Duct Leakage Diagnostic Test (Page 1 0of 3)
installation (duct leakage R T T
] 11 | Airflow Rate Protocol Utilized Dweling Adaress: o Trtoie
12 | Central Fan Ventilation Cooling Sy

airflow, refrigerant charge)

B. Hole for the placement of a Static Pr¢ A. System Information

Procedures for installing HSPP or PSPP a 01 | Space Conditioning System Identification or Name
01 | Method Used to Demonstrate Co

« Completed by certified HERS o [ omeame

C. Airflow Rate Measurement Apparatu|

Instrument Specifications are giveninR4 | 04 | Building Type from CF1R

ra te r, a n d fo rm S m u St be 01 | Airflow Rate Measurement Type Y | g5 | vierified Low Leakage Ducts in Conditioned Space (VLLDCS) Credit from CF1R?

02 | Manufacturer of Airflow Measure - - - -
03 | Model number of Airflow Measur 06 | Verified Low Leakage Air-handling Unit Credit from CF1R?

reg i Ste red W ith a p p roved H E RS 04 | Certification Status of the Airflow 07 | Duct Systt.em Compliance Categor.y
P rovi d e r MICH- 232 Forced Air Systam Airflow Rat 08 | Any portions of Duct Located in Garage?

MCH-20a - Completely New Duct System

: L : B. Duct Leakage Diagnostic Test
o Fleld I nSpeCtor Ve rlfles testl ng 01 | Air-Handling Unit Airflow (AHU Airflow) Determination Method
. 02 | Condenser Nominal Cooling Capacity (ton)
and forms are complete, signed, 5 e e i s oty
04 | Heating Capacity (kBtu/h)

a n d reg iSte red Wh e n req u i red 05 | Conditioned Floor Area Served by this HVAC System (ft2)

06 | Measured AHU Airflow (cfm)
07 | Duct Leakage Test Conditions
08 | Duct Leakage Test Method
09 | Leakage Factor
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ENERGY COMMISSION
———

Energy Videos

Where can | find forms?

CALIFORNIA
ENERGY COMMISSION

Enter keywords, e.g. Tra

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

California Enerzy Commission > Programsand Topics > AllPrograms >  Building Energy Efficiency Standards -Title24 > Online Resource Center

Online Resource Center

The Online Resource Center provides educational assistance about the Building
BUILDING ENERGY EFFICIENCY

Energy Efficiency Standards to building and enforcement communities. The STANDARDS - TITLE 24

California Energy Commission and utilities developed the resources, which include 2022 Building Energy Effidiency Standards

fact sheets, energy videos, and presentations. Climate Zone tool, maps, and information

supporting the California Energy Code
2019 Building Energy Efficiency Standards

2016 Building Energy Efficiency Standards

Collapse All
Online Resource Center

Solar Assessment Tools
Compliance Forms X
Past Building Energy Efficiency Standards

* 2019 Residential Compliance Forms

» 2019 Nonresidential Compliance Forms

CONTACT

+ Building Energy Efficiency Standards - Title 24

Ta [nergyCode Ace®

Helping you ploy your cords right

Tools Ace v Training Ace v Resources Ace v Search Q

* Residential Compliance Documents

Official California Energy Commission compliance documents can be found below.

Complete 2019 Forms

Please download and save the form to your computer. Then use Adobe Acrobat Reader 2017 (free)
to complete the dynamic pdfs and submit to the Authority Having Jurisdiction.

CF1R Forms #
CF2R Forms

HERS Forms #

# Hide Forms
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https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/online-resource-center
https://energycodeace.com/residentialforms

b exeroy commssion o

« Summarizes status of ALL forms

« Available for any project in HERS
provider registry

o “Overall” and “HERS” should be
marked Complete

o Can access directly in registry

o Can request as a hard copy in lieu of a
stack of forms

Residential Project Status Report (PSR)

Project Status Report

CalCERTS, Inc

1o0f2

GENERAL INFORMATION
Code Year Standards:

2019

Project Name:

Shewmaker Performance Demo

Project Type:

New Construction SFR

Address:

1516 9th Street

City / State / Zip:

Sacramento / CA / 95814

Enforcement Agency ]

City of Sacramento

Permit Number:

123456789

Easy to Verify @ calcerts.com

HERS VERIFIABLE
MEASURES: NOT COMPLETE
OVERALL STATUS:|NOT COMPLETE
CF1R INFORMATION - Certificate of Compliance |@
Certificate Type:|Compliance
Registered Form:|CF1R-PRF-01-E
Registered Date: |04/05/2019 08:30
Registration _ ~ ~
Number:|216-N0125429A-000000000-0000
ADDITIONAL CF1Rs Y
Reg d .
System For traflo@Nuj r
y: t ;A L ®
CF1R=SRA-01 216-N0125443A-000000000-0000 | (g
CF2R INFORMATION - Certificate of Installation ) S )
System Form Reg[i)satteered Registration Number
CF2R-ENV-01 (Fenestration 216-N0125429A-E0100001A-0000 | @
Installation)
CF2R-ENV-02 (Envelope Air Sealing) 216-N0125429A-E0200001A-0000 .
CF2R-ENV-03 (Insulation Installation) 216-N0125429A-E0300001A-0000 .
CF2R-ENV-04 (Roofing-Radiant 216-N0125429A-E0400001A-0000 | @
Barrier)
CF2R-MCH-01 (Space Conditioning 04/05/2019 _ _ ~
Systems, Ducts and Fans) 09:40 216-N0125429A-M0100001A-0000 \[
04/05/2019
System 1 CF2R-MCH-20 (Duct Leakage) 09:40 216-N0125429A-M2000002A-0000 \[
System 1 CF2R-MCH-23 (Airflow) 04/05/2019 516-N0125429A-M2300002A-0000 |
System 1 CF2R-MCH-22 (Fan Efficacy) 33{23/2019 216-N0125429A-M2200002A-0000 |
System 1 CF2R-MCH-25 (Refrigerant Charge) 33{23/2019 216-N0125429A-M2500002A-0000 g
CF2R-MCH-27 (IAQ and MV) 33{28/2019 216-N0125429A-M2700001A-0000 g
CF2R-PLB-02 (SD HWS Distribution) 33{23/2019 216-N0125429A-P0200003A-0000 g
CF3R INFORMATION - Certificate of Verification .
System Form ReinJsatt(:!red Registration Number
CF3R-MCH-27 (IAQ and MV) 216-N0125429A-M2700001A-M27A] .
04/11/2019
System 1 CF3R-MCH-20 (Duct Leakage) 12:52 216-N0125429A-M2000002A-M20A| g

CA Building Energy Efficiency Standards

2019 Residential Compliance

HERS Provider: CalCERTS Inc.

Dec 2019



https://calcerts.com

Code Quiz:

1. What are the numbers and names of the three compliance forms?
a) CF1R - Certificate of Compliance
b) CF2R — Certificate of Installation
c) CF3R - Certificate of Verification

2. Which compliance approach offers the ability to trade-off energy
features?
a) Performance Compliance Approach
b) Prescriptive Compliance Approach

3. Can you trade-off mandatory measures for other higher efficiency
features when using the Performance Approach?
a) Yes
b) No

c) Sometimes
26



QUESTIONS...

About CEC or Energy Code ?




b encrov commission
N 4

Source: http://www.haveheroverfordinner.com/2011/05/grilled-ribeye-steaks-with-sour-cream.html

]
The Meat and Potatoes of

Residential HVAC


http://www.haveheroverfordinner.com/2011/05/grilled-ribeye-steaks-with-sour-cream.html

— Subchapter 2 S
All Occupancies S

| Mandatory Requirements
for the Manufacture, Construction and
Installation of Systems, Equipment and

Building Components
(§110.0 -§110.12)

29



All Occupancies Mandatory Requirements

Section Topic
§110.1 Mandatory Requirements for Appliances
§110.2 Mandatory Requirements for Space-Conditioning Equipment
§110.5 Natural Gas antral Furnages, Qooking Eggipment, Pool and Spa
Heaters, and Fireplaces: Pilot Lights Prohibited
§110.12 Mandatory Requirements for Demand Management

30



e

§110.1 - Mandatory
Requirements for Appliances

Source: https://www.czyzsbrandsource.com/ Source: http://www.hvacdonewright.com/products.cfm

31


http://www.hvacdonewright.com/products.cfm
https://www.czyzsbrandsource.com

| - §110.1 - Mandatory Requirements for
& Appliances

« Systems, equipment, and appliances may be installed only if they
are certified and listed as follows:

o If the item is covered by Title 20, it must meet the Title 20 efficiency requirements
and be listed in the Title 20 database

o Iltems having efficiency requirements in Title 24, Part 6 must be listed in one of
the following:

= Approved trade association database such as or

o If the equipment cannot be listed, you must demonstrate efficiency conformance
per the procedures outlined in Section 10-109 of Part 1

32


https://cacertappliances.energy.ca.gov/Login.aspx
https://www.regulations.doe.gov/certification-data/#q=Product_Group_s%3A*
https://www.ahridirectory.org/ahridirectory/pages/home.aspx
http://cti.org/certification.php

e

§110.2 - Mandatory
Requirements for Space
Conditioning Equipment

33



{»), §110.2 - Mandatory Requirements for Space
= Conditioning Equipment

« All equipment covered in this section must be certified by the
manufacturer

* (a) All equipment listed in
must meet the applicable efficiencies when tested per the listed
test procedure

*EXCEPTIONS:

v' There are exceptions for some water chilling packages,
some positive displacement chillers and equipment serving
refrigerated warehouses or commercial refrigeration. See
§110.2(a) for details

34


https://caenergy.sharepoint.com/sites/OutreachEducation/Shared%20Documents/O-G%20Drive/Outreach%20&%20Education/Kelly/Energy%20Code/2019%20Standards%20Related%20Docs/2019%20Code%20Presentations/2019%20Res%20HVAC%20-%20Complete/Hyperlinks/2019%20Table%20110-.2-A.pdf

(7)) §110.2 - Mandatory Requirements for Space
= Conditioning Equipment

* (b) Heat pumps with supplementary
electric resistance heaters must have
controls that do the following:

o Prevent supplementary heater operation when
the heating load can be met by the heat pump
alone

o Cut-on and cut-off temperatures for the
electric resistance heating must be lower than
the heat pump cut-on and cut-off temperatures

Hannabery HVAC

Source: https://www.hannabery.com/fag4.shtml
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https://www.hannabery.com/faq4.shtml

(7} §110.2 - Mandatory Requirements for Space
= Conditioning Equipment

e

 (c) Thermostat Requirements T

o All heating and cooling systems without an EMCS must
have a setback thermostat that can be programed with
at least four temperature setpoints within 24 hours

o Thermostats for heat pumps must also control |
supplementary electric resistance heaters as discussed

on the previous slide \ e

Source: https://www.honeywellhome.com/us/en/products/air/thermostats/
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https://www.honeywellhome.com/us/en/products/air/thermostats

(7)) $§110.2 - Mandatory Requirements for Space
= Conditioning Equipment

* (f) Low leakage air handler compliance credit:

o The air handler must be listed on the CEC’s list of certified products

o After installation, the system and attached ducts must be leak tested by a HERS
rater and the documentation uploaded to the HERS Registry

o Credit is only available when the performance method is used

Source: http://microcleanroom.com/index.html/air-handling-units.html 37


http://www.energy.ca.gov/title24/equipment_cert/
http://microcleanroom.com/index.html/air-handling-units.html

e

§110.5 - Natural Gas Central
Furnaces, Cooking Equipment, Pool

and Spa Heaters, and Fireplaces:
Pilot Lights Prohibited

38


https://www.wilsonoilandpropane.com/2019/02/27/does-my-gas-furnace-have-a-pilot-light

§110.5 - Natural Gas Central Furnaces, Cooking
Equipment, Pool and Spa Heaters, and Fireplaces: Pilot
Lights Prohibited

* Any natural gas system or equipment listed below may be
installed only if it does not have a continuously burning pilot light:

o Fan-type central furnaces

o Household cooking appliances

*EXCEPTION:

v' Household cooking appliances without an electrical supply
voltage connection and each pilot consumes less than 150 Btu/hr

o Pool heaters
o Spa heaters
o Indoor and outdoor fireplaces

39



e

§110.12
Mandatory requirements for Demand
Management

XML Sigmnal Stap 2
Step 1 Sent Measure shed
Initiate load savings
shed event
T Site A
LENL Host e e
Servor Internet ‘__,_...---""'"'"
: .__.,' h
Feeee ‘-h"""-l--...___ ite B
[Bissa.ay baw]
Site C
Step 3
Evaluate change in
services and enduses ’

Source: https://newscenter.Ibl.gov/2004/02/02/multi-building-internet-demand-response-control-system-the-first-
successful-test/ 40


https://newscenter.lbl.gov/2004/02/02/multi-building-internet-demand-response-control-system-the-first

§110.12 - Mandatory Requirements for

< Demand Management

« Demand Responsive Controls

O

When meeting demand management requirements, thermostats must meet
JAS requirements, if no EMCS

Must be capable of communicating using one or more of the following: Wi-Fi,
ZigBee, BACnet, Ethernet, or hard-wiring

Spells out communication protocols

= Must be certified as Open ADR 2.0a or b Virtual End Node (VEN), certified and
listed at https://products.openadr.org/, or

= Must be capable of responding to open ADR 2.0b VEN, certified to CEC and listed
at www.energy.ca.qgov/title24/equipment _cert/



https://products.openadr.org/
http://www.energy.ca.gov/title24/equipment_cert/

Code Quiz @

1.

Is this thermostat allowed per Section 110.2 for gravity O
gas wall heaters or room air conditioners?

v Yes

Source:

Is it allowed for a forced air system?

view/Clipart/People/man-scratching-
‘/ N o head-with-question-clipart_jpg.htm

In order to be legally installed in California, space-
conditioning equipment with requwements in the Energy
Code must...what?

a) Meet the listed efficiency requirements

b) Be listed in an approved database

c) Bothaand b
42


https://classroomclipart.com/clipart

(#2);, §110 Series All Occupancies Mandatory
= HVAC Requirements

 Takeaways from all occupancy mandatory requirements

o Title 24, Part 6 requires all equipment to meet the efficiency requirements
in Title 20 and Title 24 and be listed in an approved database

o Heat pumps must have controls limiting supplementary electric heaters
o Central systems must have an EMCS or setback thermostat

o Continuously burning pilot lights are prohibited on natural gas forced air
furnaces, kitchen appliances, pool and spa heaters, and fireplaces

o These requirements are mandatory and are applicable to all buildings

o Always check for exceptions
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Subchapter 7
Low-Rise Residential Buildings -

Mandatory Features and Devices
(Section §150.0)




N 4

Low-Rise Res Buildings Mandatory

Features/Devices
Section Topic
§150.0(e) [Installation of Fireplaces and Decorative Gas Appliances
§150.0(h)  |Space-Conditioning Equipment
§150.0(I))  Thermostats
§150.0()  |Insulation for Piping and Tanks
§150.0(m) |Air-Distribution and Ventilation System Ducts, Plenums and Fans
§150.0(0)  |Requirements for Ventilation and Indoor Air Quality

45



(»} §150.0(e) - Installation of Fireplaces and
—  Decorative Gas Appliances

* Must have all the following:
o Closeable metal or glass doors covering the entire opening of the firebox
o *A combustion air intake to draw air from the outside

= At least 6 square inches

» Equipped with a readily accessible, operable, and tight-fitting damper or combustion-
air control device

o *A flue damper with a readily accessible control

*Exceptions apply
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D

A- §150.0(h) - Space-Conditioning Equipment

« 1 - Building Cooling and Heating Loads

o Heating and cooling loads are determined by using either ASHRAE, SMACNA,
or ACCA

» Heating systems must meet CBC minimum requirements

» 2 - Design Conditions
o Sizing HVAC
= |[ndoor Temps (Heating: 68 °F and Cooling: 75 °F)
= Qutdoor Temps (Reference Joint Appendix JA2)

47



* 3A - Outdoor Condensing Unit (AC
or Heat Pump)

o Clearance

= 5 feet from outlet of dryer vents

« 3B - Liquid line filter drier

o When required by manufacturer




« Cooling & Heating Pipe Insulation

o Piping for space conditioning systems, and distribution piping for steam and
hydronic heating system, must meet the requirements of §120.3(c)

o Insulation is required on the following:
» Space cooling: refrigerant suction, chilled water and brine lines

» Space heating: all refrigerant, steam, steam condensate, and hot water distribution
lines

o Insulation levels are specified in TABLE 120.3-A

o If the conductivity is outside the range listed in TABLE 120.3-A, the calculation
method shown in §120.3(c)2 must be used (example on next slide)

49



, §150.0(j)2B - Insulation for Piping and Tanks

Insulation Thickness Example per method shown in §120.3(c)2:

Table 120.3-A PIPE INSULATION THICKNESS

Question _ : <
ﬂpl;hrggng Insulation Conductivity Nominal Pipe Diameter (in inches)
H ; H H HH Conductivity | Mean rating
What IS the .requwed thlcl.m'ess for calcium silicate Temperature | (gt L0 L. | Temperature - wors | 15t |4to< fa;‘e{:
insulation with a conductivity (from the manufacturers (F) R R I A
literature at 200°F) of 0.40 (Btu-in.)/(h-ft>-°F) on a 4 D e ealer Healing Systems | Minimum Pipe Insulation Required (Thickness n
: : : : o : Heating, Service Hot Water)
inches diameter pipe carrying a 300°F fluid? oz 1 0350 5 550 T = =5 T =5 =%
R-valus R 37 R 41 R 37 R 27 R 23
251-350 0.29-0.32 200 Inches 3.0 4.0 4.5 4.5 4.5
Answer Rvalue R 24 R 34 R35 | R26 | R22
201-250 0.27-0.30 150 Inches 2.5 2.3 2.9 3.0 3.0
PR = 2" R-value R21 R 20 R17.5 | R17 |R145
. ) ] Inches 15 1.5 2.0 2.0 2.0
t = 4.5" (from the table for a 4" pipe with 300°F fluid) 141-200 0.250.29 12 Rvalie | R1L5 R11 RiZ | Ril | R10
K = 0.40 (Btu-in.)/(h-ft>-°F) (from calcium silicate insulation 105140 | 02208 100 oo | 1O N e
manufacturer’s conductivity data at 200°F) Noninal Pipe Diameter (in inches) __
o <1 1lto<1.5 1.5t 4to< | 8
k = 0.29 (Btu-in.)/(h-ft-°F) (the lower value of the range for ° Za | 8 |larger
con dU Cthlty for 3000 F ﬂUl d) Space cooling 5y5tegllls;j [ﬁl‘::!!:;i water, refrigerant Minimum Pipe ilr?cﬁligzt::rﬂrl:i Ii?;llﬂ::]ﬁd (Thickness in
40-60 0.21-0.27 73 Inches | Nonres | Res | Nonres | Res 1.0 1.0 1.0
i BNSULATION THICKNRESS Rovalie | Nomves]| Res | Ronres] Res | R7—|R6 TR
T =PR[(1 + /PR)** - 1] R: |R6| R3 | RS
" Below 40 0.20-0.26 20 Inches 1.0 1.5 1.5 1.5 1.5
T =2[(1 + 4.5/2)(040/0.29)_ 1] 8.2” ’ Rvalie | R85 R1d R12 | R10 | RO
— = = = Nt Footnote to TABLE 120.3-A;
T = 82 InCheS minimum 1. These thickness are based on energy efficiency considerations only.  Issues such as water vapor permeability or
surface condensation or retarders or additional insulation.
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« Exceptions to Pipe Insulation:

o Factory-installed piping within space-conditioning equipment certified under
§110.1 or §110.2

o Piping that penetrates framing members is not required to have insulation at the
framing penetration. Metal piping must have grommets, plugs, wrapping, or other
insulation to prevent contact with metal framing

o Piping installed in interior or exterior walls if all requirements are met for
compliance with Quality Insulation Installation (Qll) as specified in the Reference
Residential Appendix RA3.5

o Piping surrounded with a minimum of 1 inch of wall insulation, 2 inches of
crawlspace insulation, or 4 inches of attic insulation
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* Protection for Insulation

o Pipe insulation outside conditioned space must be
protected from damage

o Including damage due to:

Sunlight =  Wind =  Moisture =  Equip. Maint.

oD e .
9
9 \

o Refrigerant suction lines located outside must have
Class | or Class |l vapor retardant

Vapor
pressure

Protective Jacket \

\

Vapor retarder

Insulation \
. Vapor
Cold pipe___ pressure
\ Vapor
. Vapor \ - phressure
. ¢ pressure
4

Figure 1. This drawing depicts an insulated and jacketed cold pipe, such
as a chilled water (CHW) pipe, surrounded by a humid environment.

Source: http://insulation.org/io/articles/improvements-in-water-vapor-
retarder-jacketing-for-use-over-mechanical-insulation/
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http://insulation.org/io/articles/improvements-in-water-vapor

§150.0(m)1 - Air-Distribution & Ventilation

Systems

* Duct System Installation Requirements

o Air Distribution Systems must meet the
requirements of the CMC §§ 601.0, 602.0, 603.0,
604.0, 605.0, and ANSI/SMACNA-006-2006
HVAC Duct Construction Standards - Metal and
Flexible, 3rd Edition

o Connections & Sealing
» Ducts connections must be mechanically fastened

» Sealed with mastic, tape, or other duct closure
system that meets UL requirements

o Insulation (Supply & Return Ducts and Plenums)
= R-6 or higher; or

= R-4.2 or higher if entirely in conditioned space,
HERS verified

Source: https://southern-energy.com/wrap-your-ducts-tighter-next-year/

Beaded sleevelcoupling

MNon-metallic
flexible duct

Seal with pressure
sensitive tape
(minimum 2 wraps)

- B 4
U U and draw bands
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https://southern-energy.com/wrap-your-ducts-tighter-next-year

() $§150.0(m)1 - Air-Distribution & Ventilation
~ Systems

 Insulation Exceptions

o The following portions of duct systems do not need to be insulated:

» Portions of the duct system inside wall cavities if:
— The cavity, duct, or plenum is located entirely inside the thermal envelope; and

— All transitions into unconditioned space are air-sealed and insulated to R-6

= Portions of the duct system completely exposed and surrounded by directly
conditioned space

o Ducts and fans integral to a wood heater or fireplace do not need insulation
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(7} $§150.0(m)9 - Air-Distribution & Ventilation
~ Systems

* Duct Insulation Protection Rare in single family
o Protected from damage Seen in multifamily

=  Sunlight = Wind =  Moisture =  Equip. Maint.

e R S =
9

<

o Exposed insulation protection
= Aluminum, sheet metal, painted canvas, plastic cover

= Cellular foam can be protected by water retarding paint or one of the above listed methods
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Code Quiz:

What is the mandatory minimum allowed for the ducts shown?

a) R_O ._*.,-o-'"““- e B PN =M INSULATHON
[ | | - MAILERS /BLOCKING
b) R-4.2 4 JOOC JOOG 0
' S, ' / . P @y, CONTINUOUS
' ; 1{_ I ¢ IR—BARRIER

DRYWALL

= HIETN =

SUPPLY REGISTER

Ducts inside a
drop ceiling

FLEX DUCT

DEYWALL OM
DROPFED CEILIMNG

T HALLWAY WITH LOWER
CEILING
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(=) §150.0(m)11 - Air-Distribution & Ventilation
~ Systems

* Duct System Sealing & Leakage Testing

o Space conditioning systems with forced air ducts that supply conditioned air to
an occupied space must be:

» HERS verified to meet leakage requirements with duct leakage testing per Reference
Residential Appendix RA3.1

Source: https://www.ductkings.com/aeroseal/ 57


https://www.ductkings.com/aeroseal

m) §150.0(m)11A, B - Air-Distribution &

= Ventilation Systems

« Single Family Duct System Leakage Testing

o Single family dwellings & townhouses with air-handling unit (AHU) installed,
ducts connected directly to air-handler

= Total Leakage < 5% of nominal system air handler airflow (RA3.1.4.3.1)

o Single family dwellings & townhouses at rough-in stage of construction (prior to
install of dwelling’s interior finishing)

= AHU installed: Total Leakage < 5% of nominal system air handler airflow

= AHU not installed: Total Leakage < 4% of nominal system air handler airflow
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{7} $§150.0(m) - 11C Air-Distribution &
= Ventilation Systems

e

« Multifamily Duct System Leakage Testing

o Multifamily dwellings with AHU installed & ducts connected directly to air-nandler
(regardless of duct system location)

» Total leakage < 12% of nominal system air handler airflow; or

= Duct system leakage to outside < 6% of nominal system air handler airflow
m m

59

Source: http://www.greenhomeinspections.net/duct-leakage-testing.htm


http://www.greenhomeinspections.net/duct-leakage-testing.htm

: |
N 4

Systems

 Air Filtration

o MERV 13 filter efficiency required

o Filtration now required on supply side
of ventilation systems before coil

o HRV and ERV systems require filters

o Space conditioning system air filters
must be labeled with efficiency, and
maximum pressure drop

§150.0(m)12 - Air-Distribution & Ventilation

Composite Minimum Efficiency Curve

100

%0 MERV 14

80 \\V -

70 — MERV 13

60

50

40

Efficiency (%)

30 \
20 1 MERV 11

N 2 4 6 8 1
Particle Size (um)

Tested in accordance with ASHRAE Standard 52.2.

2

10

Source: https://www.aafintl.com/en-gb/commercial/browse-products/commercial/box-filters/varicel-m-pak
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https://www.aafintl.com/en-gb/commercial/browse-products/commercial/box-filters/varicel-m-pak

(7)) §150.0(m)12 - Air-Distribution & Ventilation
~ Systems

« Air filtration is required for space conditioning ?25-5_?
systems with > 10 ft. of ducts: %@55
o 2-inch depth filter: allowable pressure drop is determined by «g‘*‘:’é
the system designer ; S
. | | b

o 1-inch depth filter allowed if: = =

» Maximum pressure drop 0.1 inches water at design airflow rate

= Sized per Equation 150.0-A at < 150 ft/min face velocity: E e
r}“‘\”""ﬂ* :o-
: Al
- Equat|on 1500'A Aface = inlter / Vface :'K '.i‘l‘«““i"i;‘
R Y
= \Where: St ;;:-Eé
. A Al
— A, = filter face (sf) %\y——
0 g | i
— Qyyer = filter air flow (cfm) |
Source:
0 0 https:// .airfiltersdeli d. /24x28x2-
— Vi,.e = face velocity (150 ft/min or less) men13.pP25s 022428
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https://www.airfiltersdelivered.com/24x28x2

N 4

« Air filtration for supply side ventilation systems:
o No size requirements as there is for space conditioning system filters

o Pressure drop is determined by the designer

Filters
Fresh
air from
outside

o Stale
. air from
inside

S

Exhaust
to outside

Fan

Heat exchanger Fan

§150.0(m)12 - Air-Distribution & Ventilation
Systems
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&4 §150.0(m)13 - Airflow Rate and Fan Efficacy
e

* Hole for Static Pressure Probe (HSPP)

k— B —i
5/16 inch Diameter Hole w
Or Permanent Static e~ 75B —>
Pressure Probe —49 " A = Supply Plenum/Coil Box
|~ dimension paraliel to
airflow.
Title 24
Supply Plenum THA A
Measurement "
Access B = Suppry Plenum/Coil Box
g;?p‘mmr dimension pempendicular
il ™ .
PR to airflow.
Supply Plenum/Coil Box ’ g
ppty / \
I NN
Air Flow
Return Plenum/Blower
MCDmpartment

Figure RA3.3-1 Hole for the Placement of a Static Pressure Probe (HSPF)

or Permanently Installed Static Pressure Probe (PS5PF) 63



N 4

§150.0(m)13 = Airflow Rate and Fan
Efficacy

 Airflow Rate and Fan Efficacy

o Fan efficacy for systems supplying cooling with ducts

= All single and multi-zone systems:
— Airflow rate = 350 cfm per ton of cooling
— Systems with gas furnaces fan efficacy < 0.45 W/cfm
— All other air handlers must be < 0.58 W/cfm
= Small Duct High Velocity Systems requirements:
— Airflow rate = 250 cfm per ton of cooling
— Fan efficacy < 0.62 W/cfm

= HERS verification required
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ENERGY COMMISSION l
———

§150.0(m)13 - Airflow Rate and Fan Efficacy

 Airflow Rate and Fan Efficacy

o Alternative to airflow and watt draw: Returns can be sized per TABLES 150.0-B or C

TABLE 150.0-B: Rerurn Duct Sizing for Single Return Duct Svstems

Return duct length shall not exceed 30 feet and shall contain no more than 180° of bend. If the total bending exceeds
90°, one bend shall be a metal elbow.

Return grille devices shall be labeled in accordance with the requirements in Section 150.0(m)12Biv to disclose the
grille's design airflow rate and a maximum allowable clean-filter pressure drop of 25 Pa (0.1 inches water) for the air
filter when tested using ASHRAE Standard 52.2, or as rated in accordance with AHRI Standard 680 for the design
airflow rate for the return grille.

System Nominal Cooling Return Duct Minimum Mmlgl ui:;l 1?:::5::‘:;?"“
Capacity (Ton)* Nominal Diameter (inch) P
(inch-)
1.5 16 500
2.0 18 600
2.5 20 800

*Not applicable to systems with nominal cooling capacity greater than 2.5 tons or less than 1.5 ton
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Code Quiz:

1. MERV 13 filters are required on all ventilation systems.
a) True
b) False

2. MERV 13 filters are required on all space conditioning systems.
a) True
b) False
c) Maybe
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Code Quiz:

1. What is the fan efficacy requirement for small duct high velocity
system?

a) 0.45 W/cfm
b) 0.58 W/cfm
c) 0.62 W/cfm

2. When must an AC unit meet the 0.45 Watts/cfm fan power
requirement?

a) When it has a furnace also
b) When it has a heat pump for heating
c) Eitheraorb
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{») §150.0(o) - Requirements for Ventilation
~ and Indoor Air Quality

e

* The requirements of ASHRAE 62.2-2016 apply except as amended
by this section

» §150.0(0)1A and B - Amendments to ASHRAE 62.2

o Window operation is not a permissible method of providing the dwelling unit
ventilation

o Continuous operation of central system air handlers is not allowed for providing
the dwelling unit ventilation airflow
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§150.0(0) - Requirements for Ventilation

EEEEEEEEEEEEEEEE

<" and Indoor Air Quality

« §150.0(0)1C - Amendments to ASHRAE 62.2

o Higher ventilation rates for single family and multifamily buildings to meet
ASHRAE 62.2-2016

2016 requirement: Q,,; 0.0\ Aqoor + 7.9 X (N, + 1)
2019 requirement: Q,,; =\D.03/X Aqoor + 7.9 X (N, + 1)

Q. = total required ventilation rate, cfm
Asoor = dwelling-unit floor area, ft?

N,, = number of bedrooms (not to be less than 1)
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(7} §150.0(o) - Requirements for Ventilation
~— and Indoor Air Quality

e

« §150.0(0)1C - Amendments to ASHRAE 62.2

o Airflow from infiltration must be accounted for in dwelling units not sharing a
ceiling or floor

o Required ventilation fan flow rate is calculated in the following 4 steps:
1. Determine the total required ventilation rate, Q,,

2. Determine the building leakage at 50 Pa
a. Option 1: Can be assumed to be 2 ACH at 50 Pa; or
b. Option 2: Less than 2 ACH with HERs verified blower door test at 50 Pa

3. Determine the Effective Average Annual Infiltration Rate

4. Calculate required fan flow rate needed to meet Q,,
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(7} §150.0(o) - Requirements for Ventilation
~— and Indoor Air Quality

e

« §150.0(0)1C - Amendments to ASHRAE 62.2

1. Determine the total required dwelling unit ventilation rate, Q,,

Equation 150.0-B: Q, = 0.03 X Ag.., + 7.5 X (N, + 1)

Where:
Q,,; = total required ventilation rate, cfm

Aqoor = dwelling-unit floor area, ft?

N,, = number of bedrooms (not to be less than 1)
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(7} §150.0(o) - Requirements for Ventilation
~— and Indoor Air Quality

e

« §150.0(0)1C - Amendments to ASHRAE 62.2

2. Determine the dwelling unit leakage at 50 Pa, Q;, Option 1:
a. Assume 2 ACH;,, use Equation 150.0-C

Equation 150.0-C: Qg5 = Vg, X 2 ACH, / 60 min

Where:
Q;, = assumed leakage rate at 50 Pa, cfm

V4, = dwelling unit conditioned volume, ft3

ACH;, = assumed air changes per hour at 50 Pa (0.2 inches water)
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« §150.0(0)1C - Amendments to ASHRAE 62.2

2. Determine the dwelling unit leakage at 50 Pa, Q;, Option 2:
b. Determined ACH;, by HERS verified blower door test and Equation 150.0-D:

Equation 150.0-D: Qgy = V4, X Verified ACHz, / 60 min

Where:
Qs = leakage rate at 50 Pa in cfm

V4, = dwelling unit conditioned volume, ft3
ACH;, = air changes per hour at 50 Pa (0.2 inch water), HERS verified
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(7} §150.0(o) - Requirements for Ventilation
~— and Indoor Air Quality

e

« §150.0(0)1C - Amendments to ASHRAE 62.2

3. Calculate the Effective Annual Average Infiltration Rate, Q,

Equation 150.0-E: Q;; = 0.052 x Qg, x wsf x [H/H ]?

Where:
Q, ¢ = effective annual infiltration rate, cfm (L/s)

Qs = leakage rate at 50 Pa in cfm
wsf = weather and shielding factor from

H = vertical distance between the lowest and highest above-grade points within the
pressure boundary, ft (m)

H, = reference height, 8.2 ft (2.5 m)

z = 0.4 for the purpose of calculating the Effective Annual Average Infiltration Rate
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§150.0(0) - Requirements for Ventilation

<= and Indoor Air Quality

e

« §150.0(0)1C - Amendments to ASHRAE 62.2

4. Calculate required fan flow rate needed to meet Q,;

Equation 150.0-F: Qg = Qi = P (Qis X Aeyt)

Where:
Qq,,, = required mechanical ventilation rate, cfm (L/s)

Q,,; = total required ventilation rate, cfm (L/s) from Equation 150.0-B.
Q,,; = effective annual average infiltration rate, cfm (L/s) from Equation 150.0-E

A, = 1 for single family detached homes, or the ratio of exterior envelope surface area
that is not attached to garages or other dwelling units to total envelope surface
area for attached dwelling units not sharing ceilings or floors with other dwelling
units, occupiable spaces, public garages, or commercial spaces

® = 1 for balanced ventilation systems and Q,,/Q,. for all others
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(7} §150.0(o) - Requirements for Ventilation
~— and Indoor Air Quality

e

« §150.0(0)1E - Amendments to ASHRAE 62.2

o Multifamily building dwelling unit ventilation airflow is determined with Equation
150.0-B:

Equation 150.0-B: Q, = 0.03 X Ag.., + 7.5 X (N, + 1)

Where:
Q,,; = total required ventilation rate, cfm

Aqoor = dwelling-unit floor area, ft?

N,, = number of bedrooms (not to be less than 1)
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») §150.0(0) - Requirements for Ventilation

<= and Indoor Air Quality

e

« §150.0(0)1E - Amendments to ASHRAE 62.2

o Multifamily individual dwelling unit ventilation systems may be one of the
following:

= A balanced ventilation system; or

= Continuously operating supply ventilation or exhaust ventilation systems and must
also meet the following:

— Dwelling-unit leakage is less < 0.3 cubic feet per minute at 50 Pa (0.2 inches water) per ft?
of dwelling unit envelope surface area

— Confirmed by HERS Rater per Reference Residential Appendix RA3.8.

— If this option is used, all dwelling units in the building must use this option
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(7} §150.0(o) - Requirements for Ventilation
~— and Indoor Air Quality

e

« §150.0(0)1F - Amendments to ASHRAE 62.2

o If a central ventilation system is used to serve multiple dwelling-units:

= Ventilation rate in each dwelling unit must be equal to the rate calculated using
equation 150.0-B or up to 20% higher

= The system must be a balanced system for each dwelling-unit

« §150.0(0)1l - Amendments to ASHRAE 62.2

o Manual switches operating whole house ventilation systems must be labeled
with the following or equivalent:

“This switch controls the indoor air quality ventilation for the home. Leave it
on unless the outdoor air quality is very poor.”
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(7} $§150.0(o) - Requirements for Ventilation
~— and Indoor Air Quality

e

« §150.0(0)1G - Amendments to ASHRAE
62.2

o Kitchen Range Hoods

= Minimum airflow of 100 cfm
= Maximum of 3 sones

R/

% Exception: May be rated for sound at a static
pressure determined at working speed in
accordance with HVI 916

= Certified to the Home Ventilation Institute (HVI)
or Association of Home Appliance
Manufacturers (AHAM)

= Needs HERS verification per Reference
Nonresidential Appendix NA7.18.1
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») §150.0(0) - Requirements for Ventilation

<= and Indoor Air Quality

e

« §150.0(0)2 — Field Verification and Diagnostics
o Verification by HERS Rater

= All new dwelling units require ventilation airflow in accordance with Reference
Residential Appendix RA3.7

= Kitchen range hood visual verification in accordance with Reference Residential
Appendix RA3.7.4.3 to confirm the model is rated by HVI or AHAM to comply with the
following requirements:

— The minimum ventilation airflow rate specified in Section 5 of ASHRAE 62.2. (100 cfm)
— The maximum sound rating specified in Section 7.2 of ASHRAE 62.2. (3 sones)
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Code Quiz:

. Do single family dwelling units need to account for infiltration
when calculating dwelling unit ventilation airflow?

a) Yes
b) No

. If a multifamily building uses a continuous supply or exhaust
ventilation system what HERS testing is required?

a) Ventilation airflow

b) Blower door dwelling unit leakage
c) Blower door building leakage

d) a,b,andc

e) aandb

. Kitchen Range Hoods require HERS flowrate testing per HVI.
a) True
b) False
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Takeaways for §150.0(h, i, j, m, 0)

Cooling and heating load calculations are mandatory

Outdoor condensing units must have 5 ft clearance from dryer vents and have
a liquid line filter drier (if manufacturer requires)

Refrigerant and hydronic heating piping must be insulated and protected from
outdoor conditions

HVAC duct systems must be sealed and insulated, have duct leakage, airflow
and fan watt draw HERS verification

Space conditioning systems with > 10 feet of ducts must have 2 MERV 13
filtration

Ventilation systems supply side must have 2 MERV 13 filtration

Dwelling units must meet ventilation and IAQ requirements of ASHRAE 62.2
with amendments in this chapter

Kitchen range hoods require HERS visual verification of airflow and sound
rating in listed in the HVI or AHAM databases
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* Plan Review

o Verify ventilation devices are called out in mechanical schedule

= Check plans for local ventilation equipment in each bathroom
— Continuous 20 cfm bathroom fan: or
— Switched 50 cfm bathroom fan

= Check plans for local ventilation equipment in each kitchen
— 100 cfm range hood; or
— Other exhaust fan with 300 cfm; or
— In an enclosed kitchen an exhaust fan making 5 ACH

= On the you can verify whole house ventilation fan types
o Verify HVAC equipment listed on CF1R meets mandatory minimum efficiencies

o Can ask for mandatory measures summary
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 Inspection

o Visually verify duct insulation, condensing unit clearance and filter drier, ventilation
(at rough frame and/or final)

o Compare installed HVAC match HVAC used for compliance on CF1R
o Confirm equipment on CF2R-MCH forms matches plans and installed equipment

o The mandatory CF2R-MCH forms you should expect to see:
= MCH-01: depending on scope: performance (01a), alteration (01b), or prescriptive (01c)
= MCH-20: duct leakage
= MCH-22: Fan efficacy (W/cfm)
= MCH-23: Airflow (cfm/ton)
= MCH-27: Ventilation

o Confirm respective CF3R forms are complete
o Use the
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Subchapter 8
Low-Rise Residential Buildings -
Performance and Prescriptive

Compliance Approaches
(§150.1)




§150.1 - Performance and Prescriptive

~  Compliance Approaches

Section

Topic

§150.1(a)

Basic Requirements

§150.1(b)

Performance Standards

§150.1(c)

Prescriptive Standards/Component Package

§150.1(c)6

Heating System Type

§150.1(c)7

Space Heating and Space Cooling

§150.1(c)9

Space Conditioning Distribution System

§150.1(c)10

Central Fan Integrated Ventilation Systems

§150.1(c)12

Ventilation Cooling

§150.1(c)13

HVAC System Bypass Ducts
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(7)) §150.1 - Performance and Prescriptive
~ Compliance Approaches

"« §150.1(a) Basic Requirements
o Comply with:

= §100.0
Scope (General Provisions)

= §110.0 — 110.12
Mandatory Requirements

= §150.0
Mandatory Features

o Comply with Performance or Prescriptive approach with the requirements of the
Climate Zone
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{7y §150.1 - Performance and Prescriptive
~— Compliance Approaches

~ + §150.1(b) Performance Approach
o Compliance with Energy Budget (EB)

= Energy Budget Rule

= Trade offs allowed

EBStandard Design Building 2 EBProposed Design Building

| |

Explained in Explained in
§150.1(b)1 §150.1(b)2
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(7)) §150.1 - Performance and Prescriptive
= Compliance Approaches

« §150.1(c) Prescriptive Approach
o Predefined efficiency requirements that must ALL be met or exceeded
o Simplest approach, but less flexible

o Establishes baseline for the Standard building budget under the Performance
Approach

o Located in §150.1
= TABLE 150.1-A for Single Family
= TABLE 150.1-B for Multifamily
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- §150.1(c)7A - Refrigerant Charge
o Refrigerant Charge

Required in Climate Zones 2, and 8 — 15

Applies to ducted ACs and heat pumps (split or packaged), mini-splits, and small duct

high velocity systems
Measurement access holes (MAH) per RA3.2.2.3
Refrigerant charge verified per RA 3.2
System airflow verification per RA 3.3
— 2 350 cfm/ton for A/C and heat pump

— 2 250 cfm/ton for small duct high velocity systems
HERS verified
Exceptions may apply
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y ”« e - - -
#2k §150.1(c) - Prescriptive Compliance

B

« §150.1(c)7A — Measurement Access Hole (MAH)

Evaporatar \
Coil /N Supply Plenum/Coil Box

7/ AN
A = Return Plenum/Blower , 4 N\ N
Compartment dimension ﬂ
parallel to airflow. u
Air Flow
B = Return Plenum/Blower
perpendicular to airflow. 7|T U—u /Compartment
.75A
A :
Title 24

Y ( Retumn PI
L= © e
Access
_/ |<— 758 —>
5/8 inch Diameter Hole

B >
) e

Figure RA3.2-1 Measurement Access Hole
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D

§150.1(c) - Prescriptive Compliance

« §150.1(c)9 Space Conditioning Distribution Systems

o Two options for duct insulation and location:
= With a High Performance Attic (HPA) per §150.1(c)1Aii (AKA Option B):

— Ducts can be located in the HPA

— Insulation levels per Table 150.1-A or —B for the climate the zone
= With only ceiling insulation per §150.1(c)1Aiii (AKA Option C):

— Ducts and plenums must be inside conditioned space

— Insulation levels per Table 150.1-A or -B for the climate zone
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« §150.1(c)10 Central Fan Integrated
Ventilation Systems

o In Air Distribution Mode

Ventilation
: ir duct with
] e ggmgeru;lnd
= Fan efﬁcacy: < 0.58 W/CFM Supply ductwork Air handler | control
* With Furnace: < 0.45 W/CFM | | W \
o Continuous operation not allowed ) I A airki i

o HERS Verified o I
o Must be certified to the CEC as EE&EBE N |
Intermittent Ventilation Systems as i
specified in Reference Residential

Appendix RA3.7.4.2
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« §150.1(c)12 Ventilation Cooling

o Ventilation Cooling - Whole House Fan (WHF) for single family homes:

» Required in Climate Zones 8 — 14 ( )
o WHF must meet these requirements:
= Total air flow = 1.5 CFM/ft? of conditioned floor area
= Airflow rate must be listed in the CEC'’s Title 20 database

» |If not vented directly to the outside, attic vent free area must be the larger of:
— At least = 1 ft? for every 750 CFM of rated WHF Air Flow CFM; or

— Manufacturers recommended free vent are

* Provide 1 page “How to operate your whole house fan” sheet
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* §150.1(c) - Prescriptive Compliance

=+ §150.1(c)13 HVAC System
Bypass Ducts

o HVAC System Bypass Ducts

Bypass Damper

= Not allowed prescriptively

Supply Side Return Side

o When allowed?

= Only with the Performance
compliance approach

o Additional Information?
» Blueprint (July — August 2015)
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Code Quiz:

1. Refrigerant charge is prescriptively required in all climate zones
for ducted systems.

a) True
b) False

2. Space conditioning system airflow testing is required in all
climate zones?

a) True
b) False

3. Ducts are allowed in the attic with which prescriptive
roof/ceiling insulation option(s)?
a) Option B
b) Option C
c) Both Option B and Option C
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Code Quiz:

4. Whole House Fans are required in all low-rise residential units.
a) True
b) False

5. Central Fan Integrated Ventilation Systems must be certified to
the Commission.

a) True
b) False

6. Bypass ducts are allowed prescriptively.
a) True
b) False
C) Sometimes
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Takeaways for §150.1(c)

» Refrigerant charge and airflow testing must be HERS verified for all
ducted systems in Climate Zones 2, 8 — 15

 HVAC duct insulation level depends on Climate Zone and duct location
 HVAC duct location depends on HPA compliance

* ALL CFI ventilation systems must have fan efficacy HERS verified and
be certified to the CEC Whole house fan is required for ventilation
cooling in Climate Zones 8 — 14 and must be listed in the T20
MAEDDS database

« HVAC system bypass ducts are prohibited Prescriptively
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* Plan Review
o Verify equipment on and match plans

= Duct insulation and location

» Cooling and heating equipment type and efficiencies

= Whole house fan
= Ventilation equipment and type (supply, exhaust, balanced)

o Can ask for applicable to the project

o Can require note block or HVAC schedule
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 Inspection

o Verify installed equipment matches CF1R

o Verify duct insulation and location, whole house fan, etc. (at rough frame
and/or final)

o Verify prescriptive forms CF2R-MCH-01, 2, 25, 30, 31 forms (use the PSR)

» These forms may also be applicable if compliance credit is used for performance
compliance method

o Review HERS Measures section of and verify all HERS measures
are completed and documented

o Confirm on respective CF3R forms (use the )

o Review mandatory forms discussed earlier

100


https://caenergy.sharepoint.com/sites/OutreachEducation/Shared%20Documents/O-G%20Drive/Outreach%20&%20Education/Kelly/Energy%20Code/2019%20Standards%20Related%20Docs/2019%20Code%20Presentations/2019%20Res%20HVAC%20-%20Complete/Hyperlinks/CF1R-PRF-NCB.pdf
https://caenergy.sharepoint.com/sites/OutreachEducation/Shared%20Documents/O-G%20Drive/Outreach%20&%20Education/Kelly/Energy%20Code/2019%20Standards%20Related%20Docs/2019%20Code%20Presentations/2019%20Res%20HVAC%20-%20Complete/Hyperlinks/PSR.pdf

Subchapter 9
Low-Rise Residential Buildings -
Additions and Alterations to
Existing Low-Rise residential
Buildings

(§150.2)




») §150.2 - Additions and Alterations to

— Existing Low-Rise Residential Buildings

Section

Topic

§150.2(a)

Additions

§150.2(a)1C

Mechanical Ventilation for Indoor Air Quality

§150.2(b)

Alterations

§150.2(b)1

Prescriptive Approach

§150.2(b)1C

Entirely New or Complete Replacement Space-Conditioning Systems

§150.2(b)1D

Altered Duct Systems - Duct Sealing

§150.2(b)1E

Altered Space-Conditioning System - Duct Sealing

§150.2(b)1F

Altered Space-Conditioning System - Mechanical Cooling

§150.2(b)1G

Altered Space-Conditioning System
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« Existing Building Additions

o New HVAC equipment installed to serve addition must meet applicable sections of:
= §110.0 — 110.12 (Mandatory for all buildings)
» §150.0 (Mandatory for low-rise residential)
= §150.2(a)1 (Prescriptive approach)
» §150.2(a)2 (Performance approach)

= Treated like new construction

Exception(s) Apply
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&) §150.2(a) - Additions

« HVAC Exceptions to §150.2(a)

Additions < 1,000 ft2 exempt from whole dwelling unit mechanical
ventilation airflow per §150.0(0)1C, §150.0(o)1E, or §150.0(0)1F.
Existing inaccessible piping shall not require insulation as defined under
§150.0(j)2Aiii.

When heating/cooling extended to an addition from the existing
Exception 4  system(s), the existing heating/cooling equip does not need to comply
with Part 6. Must meet heating system capacity requirements of CBC.

Exception 1

Exception 3

When ducts extend from an existing duct system to serve the addition,
Exception 5  the existing duct system and extended ducts must meet applicable
requirements of §150.2(b)1D.

Additions < 1,000 ft2 exempt from WHF ventilation cooling requirements

Exception 6 of §150.1(c)12.
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§150.2(a)1 - Prescriptive Approach for Additions

« §150.2(a)1C - Mechanical Ventilation for Indoor Air Quality

o Additions > 1,000 sf to a dwelling unit must supply mechanical ventilation
airflow based on the entire dwelling unit — existing plus addition space

o New dwelling units added to an existing multifamily building must have
ventilation airflow based on the floor area of the new dwelling unit
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* Plan Review

o Prescriptive additions over 1,000 sf will use the CF1R-NCB
= If the existing system is altered, you should also see a CF1R-ALT-02

= Review is the same as a new building
o Prescriptive additions 1,000 sf or less will use the CF1R-ADD-01

= |f existing system is altered, you should also see a CF1R-ALT-02

Verify local ventilation equipment is specified on the plans

Complete new or replacement ducts require filtration, fan watt draw and airflow testing
= Verify minimum duct insulation levels R6 (CZ 1-10, 12 & 13) and R-8 (CZ 11 & 14-16)
Verify equipment efficiencies meet mandatory requirements

o Performance addition of any size will use the CF1R-PRF At building department’s
discretion, CF1R-ALT-02 does not need to be registered at permit
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 Inspection

o Additions over 1,000 sf
= Verification is the same as a new building

o Additions 1,000 sf or less

= Whole house ventilation is not required
= | ocal ventilation is still required

o Expect to see the following forms

» CF2R-MCH-01-E - Space Conditioning System Alterations

— For existing duct systems, insulation for the new portions of supply-air, and return-air ducts or
plenums: R6 (CZ 1-10, 12 & 13) and R-8 (CZ 11 & 14-16)

» CF2R & CF3R-MCH-20-H Duct Leakage Test

» CF2R & CF3R-MCH-22 Fan Efficacy on entirely new or replacement systems
» CF2R & CF3R-MCH-23 Airflow Rate

» CF2R & CF3R-MCH-25-H Refrigerant Charge (prescriptive in CZ 2, 8-15).

o Use PSR to verify all forms are complete 107



« §150.2(b)1 - Prescriptive Approach

o Altered components and new installed equipment that serves the alteration must
meet applicable requirements within:

= §110.0 — 110.12
= §150.0
= §150.2(b)1C — G (as applicable)
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() What Type of Alterations Trigger
- Compliance?

 When an entirely new space conditioning system is replaced or
installed

o Equipment and ducting
 When ducting is replaced or installed
o Duct testing for more than 40 feet added or replaced anywhere
o Duct testing for any length of ducting in a garage
« HVAC changeouts
o Equipment only
 What is required for an alteration?
o 2019 HVAC developed by Energy Code Ace
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What is Required for HVAC Alterations?

 Depending on what is altered
o Minimum efficiency requirements for AC and furnace
o Duct insulation
o HERS Testing (Duct leakage, Refrigerant Charge, Airflow and Fan Watt Draw)

o If HERS measures are applicable, CF1R must be registered with an approved
HERS Provider

= Per §10-103, Building Department may accept handwritten CF1R at permit; all
registered forms must be submitted at Final inspection
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N 4

») §150.2(b)1C - Complete New or

Replacement Space Conditioning System

 Requirements when mechanical system and ducts are both
completely replaced or newly installed

o Duct insulation per Tables 150.1-A and -B
o Duct leakage testing required in ALL climate zones
o Airflow and Fan Watt Draw required in ALL climate zones

o Refrigerant charge required in Climate Zones 2, and 8 — 15 for split & packaged
ACs and HPs, mini-split systems, and small duct high velocity systems

o Existing natural gas or liquefied petroleum gas heating systems may be replaced
with a heat pump heating system

o Forms must be registered
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(7} $§150.2(b)1C - Complete New/Replacement
= System and the Permit Process

* CF1R-ALT-02 form

o Can require at Final

o HERS tests/forms specified

* Verification at Final:

o Duct insulation =2 R-6.0 (R-8 in CZs 11,
14-16) (MCH-01)

o Duct leakage (MCH-20)
o Fan Watt Draw (MCH-22)
o Airflow (MCH-23)

O Refrl g e ra nt C h a rg e ( M C H _2 5) fo r CZ Source: https://www.energyvanguard.com/blog/73906/What-s-That-Ice-Cest—Doing—in-This-Attic-Duct-System
2,and 8 — 15
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« §150.2(b)1Di — Duct Insulation
o Mandatory Insulation:
= Unconditioned: Min. R-6
» Indirectly Conditioned: Min R-4.2 with HERS verification

= Completely inside directly conditioned space: None
= Inside interior wall cavities: None
o Prescriptive minimumes for alterations in unconditioned space:
= R-6 in Climate Zones 1-10, 12 and 13
= R-8 for Climate Zones 11, 14-16
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( 14
N 4

§150.2(b)1D - Altered Duct System

« §150.2(b)1Diia — Entirely New or Complete Replacement Ducts
o 75% or more of the ducts are replaced

o Duct Leakage testing is required in ALL CZs a,,‘_
= Single Family
— Leakage < 5% of total air handler airflow
= Multifamily

— Leakage < 12% of total air handler airflow; or

— Leakage < 6% to outside
o MERYV 13 filtration

o Fan watt draw testing on systems with cooling:
= Fan efficacy: < 0.58 W/CFM
= With Furnace: < 0.45 W/CFM

Source: Anchors Aweigh Energy, LLC https://www.aae-hers.com/

o Airflow testing on systems with cooling: 350 cfm/ton of cooling
114
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« §150.2(b)1Diib — Extension of an Existing
Duct System (> 40 feet)

o Single Family and Multifamily duct leakage
allowance:

» Leakage < 15% of total air handler airflow; or
» Leakage < 10% to outside; or

= |f unable to meet leakage requirements, a smoke
test to verify all accessible leaks are sealed

Source: https://energyratersplus.com/duct-testing/
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« §150.2(b)1Diic — Duct Leakage

o Altered Ducts of any length or Duct
System Components in Garages

» Leakage < 6% of air handler air flow;
or

= All accessible leaks are sealed and
verified with a smoke test by a HERS

Rater

§150.2(b)1D - Altered Duct System

!

Source: https://servicechampions.com/air-quality/ductwork/
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»Y §150.2(b)1E - Altered Space Conditioning

= System (HVAC Changeout)

* Duct leakage testing applies when replacing the air handler,
condensing unit of a split system air conditioner or heat pump, or
cooling or heating coil (duct replacement not required)

o Duct leakage testing is required in ALL Climate Zones
= < 15% of total air handler airflow; or
» < 10% to outside; or

= |f unable to meet leakage requirements, a smoke test to verify all accessible leaks
are sealed

= Does not differentiate between location of ducts (whether conditioned or
unconditioned space)

o In a garage: < 6% leakage or smoke test

117



»Y §150.2(b)1F - Altered System with

~ Mechanical Cooling (HVAC Changeout)

* Requirements when installing or replacing a refrigerant-
containing component:

o Setback thermostat must be installed

o Airflow and Refrigerant charge is required in CZs 2, and 8 — 15

= Small duct high velocity systems must be HERS tested to have 250 cfm per ton or
greater of nominal cooling capacity

= All other systems must be HERS tested to have 300 cfm per ton or greater of
nominal cooling capacity

» Refrigerant charge must be HERS verified using standard charge procedures, weigh
in procedure, or have HERS verified fault indicator display (FID) device
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{2) §150.2(b)1F - Altered System with Mechanical
= Cooling (HVAC Changeout) - cont.

Exceptions to §150.2(b)1F:

« If you can’t meet airflow requirements you can go through
remediation measures in RA3.3.3.1.5

* If you resize the intakes per Tables 150.0-A or 150.0-B you
automatically comply with airflow

* If outside temperature below 55 F, weigh in procedure can be used
by the installer and watched by a HERS Rater

 If refrigerant charge is verified at the factory and the installer does
not make alterations that significantly affect the charge
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§150.2(b)1G - Altered Space-Conditioning
System (HVAC Changeout)

- Allows a furnace to be replaced with a heat pump system
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* CF1R-ALT-02 form

o Can request at Final
o HERS tests/forms specified
* Verify at Final:
o Duct leakage (MCH-20) (if applicable)
o Fan Efficacy (MCH-22)
o Airflow (MCH-23)
o RC (MCH-25)in CZs 2,and 8 — 15

Source: https://www.homeadvisor.com/r/ac-condenser-repair-replacement/
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%4 §150.2(b) Alterations - Building Department

[

* Plan Review

o CF1R-ALT-02 can be handwritten and does not need to be registered for permit
but must be registered before final

= Verify minimum duct insulation levels: R6 (CZ 1-10, 12 & 13) and R-8 (CZ 11 & 14-16)

= Verify equipment efficiencies meet mandatory requirements

STATE OF CALIFORNIA

ALTERATIONS TO SPACE CONDITIONING SYSTEMS @
CALIFORNIA ENERGY COMMISSION

CEC-CFIR-ALT-02-F (Revised 01/19)
CERTIFICATE OF COMPLIANCE

Alterations to Space Conditioning Systems
Project Name:

CF1R-ALT-02-E
(Page 1 of 5)

Date Prepared:

A. General Information

CF1R-ALT-02 is applicable to multiple space conditioning systems contained within a single dwelling unit. When multiple dwelling units must be documented, use one CF1R-ALT-02 document for
each dwelling unit.

01 | Project Name: 02 | Date Prepared:
03 | Project Location: 04 | Building Type:
05 | CACity: 06 | Dwelling Unit Name:
07 | Zip Code: 08 | Dwelling Unit CFA (fi2):
i ) Number of Space Conditioning (5C) Systems
09 | Climate Zone: 10 i this Dwelling Unit:

B. Space Conditioning (5C) System Information

01 02 03 04 05 06 07 08 09 10
Installing a
SC System CFA served by Isthe 5C refrigerant Installing new | Installing more Installing Installing
SC System Description of | this SC System system a containing 5C system than 40 feet of entirely new entirely new SC
ID/Name Area Served (ft): ducted system? component? components? ducts? duct system? system? Alteration Type:
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 Inspection

o Verify prescriptive forms match installed equipment and
» CF2R-MCH-01 Space Conditioning Equipment details

— Verify installed equipment efficiencies
— Visually verify duct insulation: R6 (CZ 1-10, 12 & 13) and R-8 (CZ 11 & 14-16)

» CF2R and CF3R-MCH-25 Refrigerant Charge

o Verify mandatory form efficiency entries meet minimum requirements on CF2R
and CF3R forms

= MCH-20 Duct Leakage
= MCH-22 Fan Efficacy
= MCH-23 Airflow

o Confirm on respective CF3R HERS forms (use the PSR)
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Project Status Report CalCERTS, Inc

S 1of 2

b ENercy commission | l GENERAL INFORMATION

Code Year Standards:

2019

Project Name:|Shewmaker Performance Demo

Project Type:|New Construction SFR

Address:|1516 Sth Street

City / State / Zip:|Sacramento / CA / 95814

Enforcement Agency:| City of Sacramento

Permit Number:|123456789

Easy to Verify @ calcerts.com

HERS VERIFIABLE
MEASURES: NOT COMPLETE
OVERALL STATUS:|NOT COMPLETE
CF1R INFORMATION - Certificate of Compliance
Certificate Type:|Compliance
Registered Form:|CF1R-PRF-01-E
Registered Date: 04/05/2019 08:30
Registration
Number: 216-N0125429A-000000000-0000
ADDITIONAL CF1Rs
System Form Regll;":tered Registration Number
CF1iR-SRA-01 216-N0125443A-000000000-0000 .
CF2R INFORMATION - Certificate of fhstall l.
System Fo eflister Reagi Ton urllbe (]
CF2R-ENV-01 (Fenestration - (n 1 y
Installation) 216=N0125¢429A=E0100001A-0000. | @
CF2R-ENV-02 (Envelope Air Sealing ) 216-N0125429A-E0200001A-0000 .
CF2R-ENV-03 (Insulation Installation) 216-N0125429A-E0300001A-0000 | i
CF2R-ENV-04 (Roofing-Radiant _ _ _
Barrier) 216-N0125429A-E0400001A-0000 | @
CF2R-MCH-01 (Space Conditioning 04/05/2019 _ B B
Systems, Ducts and Fans) 09:40 216-N0125429A-M0100001A-0000 é
System 1 CF2R-MCH-20 (Duct Leakage) 83{23/2019 216-N0125429A-M2000002A-0000 @
System 1 CF2R-MCH-23 (Airflow) 83{23/2019 216-N0125429A-M2300002A-0000 g
System 1 CF2R-MCH-22 (Fan Efficacy) 33{23/2019 216-N0125429A-M2200002A-0000 é
System1  |CF2R-MCH-25 (Refrigerant Charge) |Oa.ge - '°  |216-N0125429A-1M25000024-0000
CF2R-MCH-27 (IAQ and MV 04{05/2019 216-N0125429A-M2700001A-0000 )
09:40 ¥/
CF2R-PLB-02 (SD HWS Distribution 04{05/2019 216-N0125429A-P0200003A-0000 )
09:40 v/
CF3R INFORMATION - Certificate of Verification .
System Form Regé.:::red Registration Number
CF3R-MCH-27 (IAQ and MV) 216-N0125429A-M2700001A-M27 A .
System 1 CF3R-MCH-20 (Duct Leakage) ?g{éé/ZOlQ 216-N0125429A-M2000002A-M20A g
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Code Quiz:

1. A new 900 ft2 dwelling unit added to an existing building requires which of the
following?

a) Whole building ventilation
b) Whole House Fan

c) Bothaandb

d) Neitheraorb

2. Extending more than 40 feet of ducts triggers which of the following HERS tests?
a) Duct leakage testing
b) Refrigerant charge in CZs 2, and 8 — 15
c) Bothaandb

3. Changing a cooling coil triggers which of the following HERS requirements?
a) Refrigerant charge and airflow in CZs 2, and 8 — 15
b) Duct leakage
c) Bothaand b
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Takeaways for §150.2(a) and (b)

« Additions < 1,000 ft? exempt from WHF and ventilation

Extending existing ducts to an addition triggers leakage testing (if
more than 40 feet)

Most HVAC alterations will trigger the Energy Code
o HVAC efficiency, duct insulation, etc.
Most HVAC alterations will require HERS testing

o Duct leakage for most, airflow and fan watt draw testing for new systems, and
refrigerant charge testing for some

A furnace can be replaced with a heat pump

Enforcement agencies may accept a handwritten CF1R-ALT-02 at
permit

o All forms (including CF2Rs and CF3Rs) must be registered at final inspection
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Compliance Software

« Used to demonstrate compliance
with the Energy Code when using
the Performance Approach

* For more information at and the
approved software list is located at: PR
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HERS Providers

« CHEERS and CalCERTS are certified HERS provider for the
2019 Energy Code

O

| SEmp

CHEERS

More information at:
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<= Providers (ATTCP)

 Lighting ATTCPs

o California Advanced Lighting Controls
Training Program (CALCTP)

o National Lighting Contractors
Association of America (NLCAA)

More information at:

Acceptance Test Technician Certification

Mechanical ATTCPs

O

National Energy Management
Institute Committee (NEMIC)

National Environmental
Balancing Bureau (NEBB)

California State Pipe Trades
Council (CSPTC)

Refrigeration Service Engineers
Society (RSES)
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Published quarterly

Clarifications on frequently
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For more information go to:
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= 2019 Emergy Code: Focus on
Lighting
“ Nonresidential Lighting
Charges
° Residential Lighting Changas
° Furture Energy Codes
= 2018 Energy Code: Cenitral Heart
Pump Watar Heatars
= Coid-19 Essantial Workers
= 2019 Energy Cods:
PV Requirements for ADLE
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= 2019 Energy Cods: Approsed
Lighting ATTCPs
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 Caloulation of Allowed Indoor
Lighting Prsar
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Lighting

2009 Energy Code: Focus on
Lighting

California's Building Enangy
Efficiancy Standards (Enangy Cods)
b cordinued to evnlve sinca
1978, Statesica cwer the past 40
yaars, the Enargy Coda has not anly
helpesd sawe anangy, but has alsa
smead Californians billiors of dellars
on their utility bils,

The 2019 Enargy Coda want into
aeffect on January 1, 2020, and
brought 2oma significant changes
o ressidential and nonnesidential
buidings. For the first ime, newly
constructed homes ars requinsd o
utiize a photowohtaic (FV) sysem 0
genarae enewable enangy. Overall,
gingla-family homes will uza 53
pervant k== enargy than thoss
buitunder the 2016 Energy Code,
after aocounting for more niganus
affiziancy measures and renswabla
EMEry Qenamtion.

Norresidential buildings will uss

30 pervent ke enengy than thosa
buitunder the 2016 Energy Code. &
gignificart portion of thass savings
ars atiributed o changes in the
lightirg requiremerts.

Menreside ntial Lighting
Changes

Tha biggest changa is to the
preeriptive indocor and outdoor
ighting powar alowarcss, Undar
tha 2016 Energy Coda, high
parformarcs T8 linsar fluorescent
ighting wee w=ad as the bassline
for indoor lighting power deresity
{LPD) cakoudations. Under tha 2018
Enangy Cods, the bazalina is LED
ighting. Thie shift to LED lighting
has significantly redused LPOs.

On avarage, indaor LPOs hae

baan reduced by 28 pamcant whan
utilizing the area camagory method
of cornplianca. This accounts for the
single largest anangy sawings of all
changes in the 2019 Energy Code,
Becanea LED lighting i= already
widaly L= in the industry, this
may riot hawve a substardial sffact
on the way Eghting systers ans
dasignad. [twil, however, affect the
owerall energy consumplion of thess
buikdings, allowing less anergy
trade-offs batween lighting and
other aspects of the building, ke
the building emelops,
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ENERGY COMMISSION

Online Resources Program (ORC)

B2 CALIFORNIA
Ji ENERGY COMMISSION

Enter keywords, e.g. Tracking Progress Q

HOME PROCEEDINGS ~ RULES AND REGULATIONS ~ PROGRAMS AND TOPICS ~ FUNDING ~ DATA AND REPORTS ~ SHOWCASE ~

Home > ProgramsandTopics » AllPrograms > Building Energy Efficiency Standards-Title24 > Online Resource Center
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Online Resource Center

The Online Resource Center provides educational assistance about the Building
BUILDING ENERGY EFFICIENCY

Energy Efficiency Standards to building and enforcement communities. The STANDARDS - TITLE 24
California Energy Commission and utilities developed the resources, which include 2022 Building Energy Efficiency Standards
fact sheets, energy videos, and presentations. SN Biidling Enefizy Efliclency Standais

2016 Building Energy Efficiency Standards
Online Resource Center

Expand All Past Building Energy Efficiency Standards

For more information: http://www.energy.ca.gov/title24/orc/ ..,
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Energy Code Ace

Ta EnergyCode Ace”

Helping you'play your cards right

Tools Ace v Training Ace v Resources Ace v Search Q

¥ About the Energy Code Ace Web
site and the California Statewide
Codes & Standards Program

The Energy Code Ace Web site is developed and provided by the California Statewide
Codes & Standards Program, which offers free energy code training, tools and
resources for those who need to understand and meet the requirements of Title 24,
Part 6 and Title 20. Designed to improve compliance with the state's building and
appliance energy codes and standards, the program aims to advance the adoption
and effective implementation of energy efficiency measures and building practices to
lock in long-term energy savings. The program recognizes that codes and standards
are one of the most effective pathways to ensuring sustained market transformation
- and that key to making them work well are well-informed industry professionals
and consumers. With that in mind, a number of offerings have been developed to
help both those who enforce the code, as well as those who must follc

The California Statewide Codes & Standards Program is funded by California utility
customers under the auspices of the California Public Utilities Commissian and
implemented by Pacific Gas and Electric Company, San Diego Gas and Electric,
Southern California Edison and Southern California Gas, in support of the California
Energy Commission.

Background: Codes and Standards

California has been at the forefront of many building code and appliance standards
advancements across the nation, forging a path for federally adopted codes (ASHRAE
and IECC) to follow. By working through many code advancements in California first, it
becomes easier for other code-making bodies to adopt similar features. In recent
cycles, the ASHRAE and IECC codes have increased in stringency, with the latest
iteration being very similar to California codes. Because of the advancements in
California, the federal government and many states now recognize that codes and
standards are a very cost-effective way to transform a market, and they provide an

Forms & Resource tools

Free training (in person and online)

Checklists, Trigger Sheets for

building departments

For more information go to:
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Energy Hotline

* Toll-free in California

 Open Monday through Friday
o 8:00 a.m. to noon, and 1:00 p.m. to 4:30 p.m.

o Call at:
o 1-800-772-3300 (In CA)
o (916) 654-5106 (Outside CA)

« Email at:
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=* Email List Servers

« Main conduit for communicating with stakeholders
« Sign up at:
O

» Subscribe to the following Efficiency List Servers :
o BuildingStandards

o Blueprint

 Respond to confirmation email within 24 hours
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