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Step-by-step guide to the Title 24, Part 6

m Ace NﬂVig(]Torm compliance process in easy-to-follow flowchart

format

mA F ™ Aids in determining which compliance forms
ce Orms are applicable to your specific project

Helps you navigate the Standards using key

mAce Referencem word search capabilities, hyperlinked tables

and related sections

A “field guide” to assist you in identifying

n Ace ‘“STG”GTIO“TM proper installation techniques and visual aides
for some components commonly installed
incorrectly

Workshop packages to help Building

(rack i -
TheCode '|ﬂdUSTW Workshop“‘ Departments facilitate trainings for local

installation contractors

EnergyCodeAce.com/tools 3
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2013 Building Energy Efficiency Standards - Reference Ace
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2012 Building Energy Efficiency Standards - Reference Ace

Lnw | eakane Air Handler When nerformance comnliance reauires installatinn nf a Inw leakane air-handlinn unit that meets the analificatinnz in Reference Inint Annendic 149 the installed air handlinn unit shall be: field verified in accordance with the

EnergyCodeAce.com/content/reference-ace/

Search =
<@ ;0o 2013 Title 24, Part 6 Standards [ Efficiency Standards, California Code of Regulations, Title 24, Part 6 / Subchapter 8 Low-Ris= Residential Buildings—Performance and Prescriptive Compliance Approaches for Newly Constructed Residentiz| Buildings / L
— SECTION 150.1 — PERFORMANCE AND PRESCRIPTIVE COMPLIANCE APPROACHES FOR NEWLY CONSTRUCTED RESIDENTIAL BEUILDINGS
99 topic(s) found. A
;g E::::Em SECTION 150.1 - PERFORMANCE AND PRESCRIPTIVE COMPLIANCE APPROACHES FOR NEWLY CONSTRUCTED RESIDENTIAL BUILDINGS
SECTION 100.1 - DEFINITIONS AND RULES OF "
CONSTRUCTION (a) Basic Requirements. A
5.6 Alterations
3.11 Glossary/References New low-rise residential buildings shall meet all of the following:
SECTION 110.6 - MANDATORY
RE%UIREMENTS FOR FENESTRATION ‘. The requirements of Sections 110.0 through 11010 are applicable to new residential buildings.
PRODUCTS AND EXTERIOR DOORS
0.5 Additions 2. The requirements of Section 150.0 (mandatory features).
#&E}@%%R%E%ﬁ&%%"g&&k 3. Either the performance standards or the prescriptive standards set forth in this section for the Climate Zone in which the building will be located. Climate zones are shown in Reference Joint Appendix JAZ —\Weather /Climate Data.
?;é}gxlrsg?fiﬁ%s;"rﬁ:ggﬁma EXCEPTION to Section 150.1(a)3: If a single contiguous subdivision or tract falls in more than one Climate Zone, all buildings in the subdivision or tract may be designed to meet the performance or prescriptive standards for the Climate Zone that contains 50
STANDARDS FOR ADDITIONS AND percent or more of the dwelling units.
ALTERATIONS IN EXISTING BUILDHNGS THAT
WILL BE LOW-RISE RESIDENTIAL QCCUPANCIES HOTE: The Commission periodically updates, publishes, and makes availablg fe-rterested persons and local enforcement agencies precise descriptions of the Climate Zones, which is available in Reference Joint Appendix JA2 —\Weather/Climate Data,
;;&%ﬁ‘k‘ﬁg!iﬁéﬁg;m 4. For other provizions applicable to new low-rise residential buildings, refgr to Section 100.)
OPES
(b} Performance Standards. 41
1 - PERFORMANCE AND
F&%FWWEO%%%HMCE%%%% A building complies with the performance standard if the ensrgy budget calculated for the Proposed Design Building under Subsection 2 is no greater than the energy budget calculated for the Standard Design Building under Subsection 1.
BUILDINGS 1. Energy Budget for the Standard Design Building.
- . 4
Chapter Organization
34 i Olngublic Schoal Buildi The energy budget for a Standard Design Building is determined by applying the mandatory and prescriptive requirements to the Proposed Design Building. The energy budget is the sum of the TOW energy for space cenditioning, mechanical ventilation and
10-102 - DEFIN water heating.
3.6 Additions and Alterations . _—
3.4 Key Envelope Compliance Terms 2. Energy Budget for the Proposed Design Building.
a%%d@%-&%?%gﬁl IEJIT%A'PI-&NI'S\#U_ The energy budget for a Proposed Design Building is determined by calculating the TDV energy for the Proposed Design Building. The energy budget is the sum of the TOV energy for space-conditioning, mechanical ventilation and water heating. The energy
EE NOMRESIDENTIAL HIGH-RISE RESIDENTIAL budget for the Proposed Design Building is reduced if on-site renewable energy generation is installed, according to methods established by the Commiszion in the Residential ACM Reference Manual
& HO E[.}/m FL UPANCIES AND TO i
EXISTING QUTDOOR LIGHTING FOR THESE 3. Calculation of Energy Budget.
OCCUPANCIES AND TO INTERNALLY & o ) ) ) _ ) ) )
EXTERNALLY ILLUMINATED SIGNS The TOW energy for both the Standard Design Building and the Proposed Design Building shall be computed by Compliance Software certified for this uze by the Commission. The processes for Compliance Software approval are documented in the
9.1 Introduction Residential ACM Approval Manual.
2.2 The Compli d Enfor t
Procesg RS S e 4. C i il i quil ts for Performance Standards.
8.3 Compliance Process _— . ; i . " . . . . . . .
3, i . - ! 3 J
0.2 What's New in the 2013 Standards A. Certificate of Compliance and Application for a Building Permit. The application for a building permit shall include documentation pursuant to Sections 10-103(a)1 and 10-103(a)2 which demonstrates, using an approved calculation method, that the building
A.ppendix B has been designed so that its TDV energy use from depletable energy sources does not exceed the combined water-heating and space-cenditioning energy budgets for the applicable Climate Zone.
13.107 Envelope EXCEPTION to Section 150.1(b)4A: Multiple Orientation: A permit applicant may demonstrate compliance with the energy budget requirements of Section 150.1(a) and (k) for any orientation of the same building mede! if the documentation
Eﬁ%gﬂgselupe and Mechanical Acceptance demonstrates that the building model with its proposed designs and features would comply in each of the four cardinal orientations.
‘E‘Eﬁéﬂégﬁ&qﬂ%ﬁ%ﬂ%&?&%@ms B. Field verification of installed features, materials, components, manufactured devices and system performance shall be documented on applicable Certificates of Installation pursuant to Section 10-103(a)3, and applicable Certificates of Verification pursuant
REGULATIONS to Section 10-103(a)5, in accordance with the following requirements when applicable:
E\EEITII-EKESRICATED FENESTRATION i. SEER Rating. When performance compliance requires installation of space a conditioning system with a SEER rating that is greater than the minimum SEER rating required by TABLE 150.1-A, the installed system shall be field verified in accordance with
MANUFACTURED FENESTRATION PRODUCT the procedures specified in Reference Residential Appendix RA3.4.4.1.
g%cgl[?&&% 0 - MANDATORY FEATURES ii. EER Rating. When performance compliance requires installation of a space conditioning system that meets or exceeds a specified EER rating, the installed system shall be field verified in accordance with the procedures specified in Reference
2.3 Compliance Documentation Residential Appendix RA3.4.4.1.
MANUFACTURED or KNOCKED DOWN v i v
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< Traditional Classroom™

“Virtual Classroom™

< Online Self-Study™

< Decoding Talks™

EnergyCodeAce.com/training

In-Person Class - Available via utility
training centers or we'll bring the
classes to your public facility at your
convenience

Online, Real-time Class -
Delivered by an Ace instructor

Online, On-demand Training -
Take them whenever and
wherever you like, at your own
pace

Facilitated Online Discussion —

Experts lead peer-to-peer (
6

conversations on key code
topics
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n Ace
Resources

Trigger Sheets

"Quick reference" component-by-component
summaries of sections of 2013 Title 24, Part 6
"triggered" based on project scope.

m Ace
Resources

Fact Sheets

"Quick reference” summaries of key
requirements, forms, definitions and resources
for implementing 2013 Title 24, Part 6

m Ace
Resources

Checklists

Step-by-step guidance for plans checks and
field inspections

m Ace
Resources

Usetul Links

A list of useful links, telephone numbers and
handy documents

m Ace
Resources

FAQ

FAQs on the program, the site and the code,
and
A place to submit your own questions

EnergyCodeAce.com/resources 7
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NONRESIDENTIAL

ALTERNATIVE CALCULATION
METHOD REFERENCE
NUAL

R THE 2014 BUILDING
MNERGY EFFICIENCY
STANDARDS

http://www.enerqy.ca.qov/title24/201 6standards/index.html
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CALIFORNIA
ENERGY COMMISSION

+ Current Approved Software for 2016
< Residential
= CBECC-Res
= EnergyPro
= Wrightsoft Right-Energy
< Nonresidential
= CBECC-Com
= EnergyPro

http://www.enerqy.ca.gov/title24/2016standards/2016
computer prog list.html




CALIFORNIA'S 2016 — RESIDENTIAL

BUILDING ENERGY EFFICIENCY STANDARDS

CALIFORNIA ENERGY COMMISSION

The state’s onergy efficiency standards for new buildings and appliances have saved consumars
billions in reduced alectricity and natural gas bills. The building standards include better windows,
insulation, lighting, air conditioning systems and other faatures that reduce enargy consumption in
homes and businessas. Sinca 1978 these standards have helpad protact the environmant by
reducing more than 250 million matric tons of greenhouse gas emissions {or the equivalent of

removing 37 million cars off California roads).

@ HIGH EFFICACY LIGHTING

All lighting in new homes must be efficient. Installation ..

of high guality lighting with controls that nearly halve
the energy required for lights in new homes.

[,

‘_’_ ' HIGH PERFORMANCE
=V WALLS

Increased wall insulation keeps the sun's heat out of
your home during hot summer months and warm air in
during winter months, improving comfort and
reducing energy consumption.

These are cost effective measures that home builders

may consider to achieve new levels of efficiency. They
can be traded for other efficient technologies such as
higher efficiency HVAC units, higher efficiency water
heaters, etc.

10

STA00 et S

INITIAL COST

8% more
stringent

/.\ HIGH PERFORMANCE

@& AICS

Attics with additional insulation at the roof deck keep

attic temperatures closerto ambient, improving the
home's heating and cooling performance. Extra
insulation at the roof deck, in addition to the ceiling
insulation, will reduce the attic temperature by

35 degrees or more during hot summer days.

MPROUED WATER HERTING
SYSTEM EFFICIENCY

Installing tankless water heating technology and better

distribution systems reduces the energy needed to
provide hot water to the home by about 35 percent.



@ Residential “What's New-2016" Sheet

www.energycodeace.com

Mechanical Highlights

Updates were made to bath nr_mddm(\f and prascriptive HYAD
requirements under the 2016 Standards:

sulation
gomum for

tion 0 compact hot water
distribution system or RERS verified DHW pipe insulation required
3. Tank = 55 gal (gas or propane); minimum energy factor of 0,76,

Addiional HERS venfication: HERS verified compact hot water
distribution system or HERS verified DHW pipe insulation required

Mandatory Isolation Valves §110.3(c)7

* [nstantaneous water heatees with an input rating of 6.8<BTW/Mhr |2
kW) or grester need an isolation valve on cold water supply and hot
water laaving water heater,

* Each valve needs a hose bibb of other fitting alkewing for flushing the
water heater when the valves are closed

Mandatory Water Heater Pipe Insulation §150.2(b)16

» For water heater replacements, install piping insulation per mandatory
measures and insulate all existing accessible piping

Onsite Renewable Systems Highlights
The compliance credit for installing PY systems is only available if the
project meats the following conditions:

The Performance Approach is used

The project i in Climate Zones 1-5, 8-16

The gystam is = 2 kWide® for Single Family

The systerm is = 1 kWdc® for Multifamily

The amount of credit will depend upon the Climate Zone and the
Conditioned Floor Area of the dwelling.

Note: Taking the PV system credit does not regquire HERS verification
unless getting a rebate from the New Solar Homes Partnership (NSHF)

Lighting Highlights
Mandatory High Efficacy Lighting §150.0{k)
High efficacy lighting is essential to reducing enengy koad in homes and

gwelling units, and the 2016 Standards makes it mandatory that all
residential lighting be high efficacy. The Standards do not allow trade-offs

" e

batween lighting and other features when using the Performance Method.
These mand apply to ly installed light
fixtures, |n|:|ud|ng s:raw-based which mst contain JAB compliant lamps,
Table 150 0-A summarized below, lists light source technologies qualified
a5 high efficacy.

Table 150.0-A: High Effi

Pin-hased linear or compact fluorescent lamps light sources using
elpctronic ballasts

Pulse-stan metal halide lamps

High pressure sodwm [amps

15LJ-24 sockets containing light sources other than LEDs
1nsapar1h|a SSL Imnmauas that ae installed outdoars:

SSL ining colored light sources that ane
installed 1o provide decarative lighting
Light zources not listed in Table 150.0-A above may be certified to the Enargy
Commission as high efficacy in accordance with Joint Appendix 8 (JAS)
JABmmpllanr light sources must be marked as " JAB-Z016" or " JAB-2016-E
“JA8-2016-€" designates light sources that have passed the Elpvated
ifie Test andd are de iate for use in enclosed

iraires
gampliant light sources shown in the table below must be controlied by
geors or dimmers (exceptions for closets <70 SF and halkways,

B Hi_gh Efficacy Light Sources
sed downlight luminaires
\ Sources.

Screw Based Luminaires §150.0(k]G

* Sorew based luminaires must contain JAB compliant light sources

* Recessed downlight luminaires in ceilings must not contain serew
based sockets.

= Incandescent sources are profibited from having a GU-24 base (per
Title 20 Section 1605.3(k).

Blank Electrical Boxes §150.0(k|B

» The number of blank electrical boxes more than 5 feet above the
finished fioor shall not be greater than the number of bedrooms.

= Additionzlly, these electrical boxes must be served by a dimmes,
vacancy sensor, or fan speed control.

Bathrooms, Garages, Laundry Rooms, and Utility Rooms

5150.0(k)2J

* At least ong fixture must be controlied by a vacancy sensor,

Under Cabinet Lighting §150.0(k)2L

= Any under cabinet lighting lincluding kitchen) must be switched
separately from other ighting systems.

Outdoor Lighting 5150.0{k)3

= Must be high efficacy like indoor lighting.

= Must include manual on/off switch and one of the following:
~ Phaotocontral and mation sensar
~ Photocontrol and 2utomatic time switch control
= Astronomical lime switch control
— Energy Management Control System

06 rdsncals-s ng‘a‘ﬁ W e,

o st

o s gy it

Fieene Comypany

e frc oy - the pwspecas. of the i suppot of v 71116 Pacite Gas o Eleciric Company,

| emoep thol e, Hiorthos FGAE.

Yma o SOF — not ey of theer emplioyses makes sy wamanty, dogress of impliod, of stsemes any legal liabs v e ace: any data, mnfermanion, methed.
et ey o iTCa a1 Ceesmet.  ovBSaes B 3 e il et gn A staly-ac FEPE i, b it 1 e, s o Caphes

EnergyCodedce.com Tife 24, Fort & - Rt What's e it 2 Poge 2 0f 7
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CALIFORNIA'S 2016 — NONRESIDENTIAL

BUILDING ENERGY EFFICIENCY STRNDARDS 5% more

CALIFORNIA ENERGY COMMISSION

The state’s energy efficiency standards for new buildings and appliances have saved consumers

|
hillions in reduced electricity and natural gas bills. The building standards includa bettar windows,
insulation, lighting, air conditioning systems and other features that reduce energy consumption in
homas and businesses. Since 1978 thasa standards have helped protect the environmant by

reducing more than 250 million metric tons of greanhouse gas emissions (or the equivalent of
removing 37 million cars off California roads).

DOOR AND WiNDow
INTERLOCKS
‘Sensors on doors and windows adjust the thermastat
to turn off the heating or cooling if a door or window
is left open for more than five minutes. This allows

occupants to take advantage of outside temperatures
and save on heating and cooling costs.

OUTDOOR

LIGHTING
The gen.ér-a.l ﬁ-uwer ;allllllal;lvan-ne for ﬁ.l..tltduurulli.u hting :
has been lowered to include newer, more efficient

luminaires which are widely available and commanly
used for outdoor lighting applications.

Q ESCALATORS

Requires escalators and moving walkways in transit
areas to run at a lower, less energy-consuming speed
when notin use.

DIRECT DIGITAL

CONTAOLS
Farlarger heating, ventiation and air conditioning
systems, installing digital controls emables
communication with building energy management

systems, allowing managers to tailor the building’s
heating and cooling demands and prevent waste.

m ELEURTORS

Efficient ventilation fans and lighting sources These are cost effective measures that builders
installed within the elevator, along with controls may consider to achieve new levels of efficiency. They
that turn off the cab lighting and fans when the can be traded for other efficient technologies such as

s IR YL, EENE EOEXDY. el higher efficiency HVAC units, higher efficiency water
elevatoris in use and when empty.
heaters, etc.

12
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@ Nonresidential “"What's New-2016" Sheet

2016 EHERGY CODE
Resour(es F act ShBBT

T 24, Pert 6

Overview

Changes to the nonresidential requirements in the
2016 Building Energy Efficiency Standards [Energy
Standards) largely follow ASHRAE 30.1 national
standards and include ENErgY CONSErvalion measures
related to the building systems shown in Figure 1.
The standards have been adopted, and ance
approved, will be imptemented for projects permitted
on or after January 1, 2017, For more detailed
informaticn, see the CEC FAQ Sheet.

Figure 1: 2018 Energy Standards

In addition, the 2016 Energy S1an:|ards have set out
to simplify and clarify several areas that were new
in the 2013 Energy Standards, which were identified
during the public comment period as needing
clarification.

Compliance Tools

The Compliznce Manuals and other related manuals
are being updated to reflect the adopted 2016 Energy
Standards and are planned to be available in early
2016 on the CEC's website.

In addition, Energy Code Ace is working with the
California Energy Commission (CEC) to produce a
suite of 2016 Energy Standards Application Guides,
which will provide projact examples and other
information that may be helpful in applying the
energy code requirements. Lock for these and other
new tools, training and resources on EnergyCodeAce.
com during the summer of 2018,

CBECC-Com, the state-funded nonresidential
computer simulation toal, has been updated for the
2016 Energy Standards as well, A certified version
is publicly available for free downioad now. This
was developed early in order 1o give users time

to utilize the software prior to the January 2017
Implementation date

Nonresidential

What's New with 2016 Code?

Envelope Highlights

Prescriptive insulation requirements for roofs and
ceilings have become more stringent under the
2016 Energy Standards. Additionally, prescriptive
insulation raquirements have become mare stringent
for metal and wood-framed walls in certain climate
0nas,

Mandatory Measures — Section 120.7

Wall Insulation levels have been changed to the
following:

= Metal framed:  U-factor = 0151 (A-13 w/R-2}
* Metal demising: U-factor = 0.151 (R-13 w/R-2)
Al other mandatory insulation levels are unchanged
Additional exceptions apply for dedicated data
CENErs.

Prescriptive Measures — Section 140.3

+ Prescriptive envelope requirements in Table
140,3-B have bean updated for Nonresidential
buildings.

Prescriptive envelope requirements in Table
140.3-C have been updated for High-Rise
Residential and Hotel/Motels.

The prescriptive Roof/Ceiling Insulation Tradeoff
for Aged Solar Reflectance Table 140.3 has been
updatad as shown below. Requirements apply to
roof replacements as well as new installations.

Table 140.3 Nonresidential Roof U-Factor

Aged Solar | Bﬁ:;;n. Wood Framed and Other
RsHectauce| All Zones | Zones6 & '-'| “;I{IT::*
062056 0038 | 0045 | 0032
0-5-11-15 00% | 02 0 0030
5036 | 0033 | 0069 | 0029
0.35-0.25 003 0,037 0,028

Tabig 140.3 Nonrgsidential Roof U-Factor

py EnergyCode Ace”

Hekping you ploy your cards right

Poge 104
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Process Equipment Highlights

New to the 2016 Energy Standards are mandatary energy saving
requirements far escalators and elevators. Acceplance testing
will be required fior controls requirements,

Escalators and Moving Walkways - Section 120.6(g)

« Escalators and moving walkways will be required to run at
lower speeds when unoccupied (and thus a lower energy
consuming state) while not in use in high traffic areas like
airports, hotels, and transportation function areas.

Elevators - Section 120.6(f)

* Energy efficient lighting: Lighting Power Density {LPD]

of 06 w/ft2 maximum

Energy efficient fans: Vientilation fans for cabs without space

conditioning shall not exceed (.33 w/cfm

Automatic shut-off controls on cab lighting and fans after 15

minutes of no service {stopped, unoccupied with doors closed)

Lighting and ventilation must be operational during emergency

stop situations while oecupied with passengers.

Mechamcal Highlights

M. y Equip Efficis - Section 110.2
Mandatory equipment efficiencies for air conditioning units have
nereased as of 1/1/2016. Chiller and OX equipment efficiencies

have become mare stringent

Economizers - Section 120.2 (i)

New mandatory requirements for Fault Detection and Diagnostics
[FOD) on all econemizers installed on new air-cooled packaged
DX units with cooling capacity of 54,000 Btu/hr or greater. Stand
alone or integrated FOD accepted per Saction 120.2{i] of the

2016 Energy Standards.

HVAC System Controls - Sections 120.2 & 140.4

+ Mandatory Direct Digital Controls (DDC): DDC shall be

applied per Section 120.2()) of the 2016 Energy Standards, Table

A for new canstruction, additions, and alteraticns. Control logic
must be capable of monitoring several points including fan
pressure, pump pressure, heating and cooling, have optimum
start/stop controls, and perform automatic information transfer
amang other requirements.

Mandatory Optimum Start/Stop Controls: The contral
algonithm shall, as a mimmum, be a function of the difference

between space temperature and occupied setpoint, the outdoor

air temperature, and the amount of time prior 1o scheduled
occupancy, Additional requirements for mass radiant floor
slab systems. Requiremeants per Section 120.2 (k) of the

2016 Energy Standards.

Prescriptive HYAC Shut-off Sensors for Windows and
Doors: If windows or doors are left open for more than five
minutes. sensors will adjust thermestats to disable the HYAC
equipment by resetting the temperature setpoint 1o 55°F

for mechanical heating and 90°F for mechanical cooling
Exemptions for doors with automatic closers or any space
without thermostatic controls. Requirements per Section 140.4
{n) of the 2018 Energy Standards.

Commissioning Highlights

A few important clarifications were made to the commissigning
requirements in Section 120.8 of the 2016 Energy Standards:
Commissioning is required for all new buildings with
nonresidential conditioned space, including nonresidential
spaces in hotel/matel and high-rise residential buildings.
The Owner’s Froject Requirements (OFR) must include
building envelope performance expectations under the
2016 Energy Standards

Section 10-103 in Part 1 specifies that the Design Reviewer may
be a licensed architect or licensed contractor in addition to a
professional engineer.

Indoor Lighting Highlights

The interior lighting mandatory and prescriptive measures, as well

as updates to the calculation methodelogies are included balow

P iptive Calculation Methodology - Section 1406

. Dmlpletn Building Method: Allowed Lighting Power
Densities are reduced by 0.1 or less for half of building types
ligted in Table 140.6-B.

* Area Category Method: Allowed Lighting Power Densities
are reduced by 0.2 or less for a third of functional areas in
Table 140.6-C.

* Tailored Method: Lighting Power Density Values updated per
Table 140.6-G. Allowances in Table 140.6-D remain unchanged.

Indoor Lighting Controls — Sections 130.1 & 140.6

* Mandatory Shut-OFF Controls: Additional exception of
0.1 w/ftZ for egress in any building,

* Mandatory Multi-level Controls: Enclosed areas 100 ftZ
or greater with a general lighting load greater than 0.5 w/it2
must have multi-level controls as shown in Table 130.1-A. Some
exceptions apply for classrooms, public restrooms, and areas
with one luminaire,

= Mandatory Partial-ON Occupancy Sensor: For areas
requiring occupant sensing controls per Section 130.1(ck5 of
the Standards (offices < 250 ftZ, multipurpose rooms < 1,000
2, classrooms, and conference rooms), and multilevel controls
per Section130.1{bjof the 2016 Energy Standards, the occupant
sensing controls shall function as partial-ON {for 50-70% of
controlled power) OR vacancy sensor jonly manual ON). Where
no multi-level controls are required per Section 130.1{b) of the
2016 Energy Standards, an automatic full-on occupancy sensor
is acceptable.

* Control Credits: Power Adjustment Factors (PAF) listed in Table

140.6-A have been updated and the following options have

been added;

Institutional Tuning: Limits maximum output or power draw of

controlled lighting to 85% or less of full light output/draw.

Daylight dimming plus OFF control: Tums lighting

complately OFF whan daylight in the daylit zone is greater than

150% of general lighting system at full power,

.

WE EnergyCodeAce.com

Tiele 14, Fort & - Neso

e e 701§ (e Page 7ol 4
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@ CEC: What's New

California Energy Commission
2016 Building Energy Efficiency Standards
What'’s New for Residential

The most significant changes in the 2016 Building Energy Efficiency affecting residential buildings include the new
qui for high-perf: insulation within walls and attics. Other changes include:
Mandatory Measures:

1. Insulation in roof/ceiling construction must be at least R-22 (maximum U-factor of 0.043) (§ 150.0(2)1).

2. New duct total leakage reduced to 5 percent or less (§ 150.0{m)11B1).

3. Allinstalled air-conditioner and heat pump systems shall be equipped with liquid line filter driers as specified by
manufacturer's instructions (§ 150.0(h)3B).

4. Storage hot water heaters no longer need to be externally wrapped (§ 150.0()1).

5. All luminaires must be “high-efficacy” (§ 150.0{1A).

6. Isolation valves must be installed on instantaneous water heaters that have a minimum input of 6.8 kBTU/hr (§ 110.3(c)7).

Prescriptive Compliance:

1. Increased flexibility for envelope compliance (§ 150.1(c)).

2. Increased roof assembly requirements to include insulation installed either above or below roof deck (§ 150.1(c)1A).

3. Requirements for water-heating systems in single-family and multifamily buildings have been updated and more options
have been added (§ 150.1(c)8).

4. High-performance attics and ducts in conditioned spaces have been added as an option for a space-conditioning
distribution system (§ 150.1(c)9).

5. If awhole house fan (WHF) is required, it must comply with a total air flow of at least 1.5 CFM/t* and have 1 square foot of
attic vent free area for each 750 CFM (§ 150.1(c)12).

Performance Compliance:

All li software prog that are approved by the Energy Commission must use a single interpretation of the performance
compliance rules that the Energy Commission has integrated info the public domain softv More inf ion is available in the
2016 Residential ACM Approval Manual and the 2076 Residential ACM Reference Manual

Additions and Alterations:

1. Changes to the prescriptive requirements for the building envelope (specifically wall insulation) for additions (§ 150.2(a)1).
2. With alterations, the prescriptive requirements for mechanical cooling, water heating, and lighting have been revisad

(8 150.2(b)).
3. More detailed information on additions and alterations in Chapter 9 of the 2016 Residential Compliance Manual

Revised 04/28/2015

+ Brief summary of what's new
for both residential and
nonresidential.

http://www.energy.ca.gov/title24

/2016standards/documents/wha

tsnew 2016residential.pdf
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24 Decoding« C/R™
2014 ENERGY CODE
ey
Toe24Puri6 y . | Nonresidential i
O infographic * teneidats o
Requirements LEGEND

New Nonresidential Buildings CFA <10,000 ft2:
Cx Specifications, MNRCC-CXR and NRCA (ATT) reguirements only

New Nonresidential Buildings CFA >10,000 ft2: All aspacts of Cx required

New Mixed Use Buildings: Required for the CFA associated with NR occupancy
See ahove for commissioning requirements based on CFA

(not including muktifamily; hotel/motel; covered process CFA)

Multifamily/Hotel & Motel/Covered Process: N/A

Skilled technician

INSPECTION

amli'nr mpnslhla party:

Completes,

ews and
smnx Bpp!mhiu NRCA
forms in preparation for
Building Inspector

Plan Reviewer:

“I want a safe
building that keeps
oeccupants comfortable
and saves energy.”

DESIGN

Skilled technician:

. Purfms ﬁmmmu[ testing
Ilnct eptance
testing pa:ﬁxmad by ATT)

CxA or other responsible
ity

i T z:\

m PLAN REVIEW ! l

an Reviewer:

= Confirms acceptance tests
are identified in the
construction documents
& assigned to responsible
parties

Project Engineer, CxA,

owner & project team:

= Draft OPR & BOD
documents

= Hold Cx kickoff meeting

= Complete preliminary
design review

= nclude Cx requirements
in plans/ specs

* Reviews NRCC-CXR forms
that document the design
Igmﬂ msenng &Cx

a Cx: Commissioning

ATT: Acceptance Test Tachnician
CFA: Conditioned Floor Area

CxA: Commissianing Autharity
NE: Nonresidential
NRCA/NRCC: Titla 24 Part &
Compliance forms

® Conducts Operations and
Maintenance training
* Finalizes Cx Report and

gives to owner g

CONSTRUCTION
Contractor, subcontractors,
CxA and ATT:

= Prapare for tests by:
= Reviewing test
objectives & procedures
= Gathering the correct
forms & equipment

Contractor, or other

responsible party:

= ncludes testing in the
project budgat & schadule

= Coordinates CxA,
subcontractars & ATT
during construction

CxA:

* Finalizes the Cx Plan

pere are documents
. th condtioned floor
Ace Title 24 Part 6 i ... are used bolh 1
: e
Resources | Fact Sheet Building Commissioning
Commissioning in the Energy Code Roles and Responsibilities
Commissioning requirements for all newly | Because comi ing spans the enfire building delvery process
bulldings are included in the 2013 update to Title 24, Part 6- Califomia's from pre-design through occupancy, many parties are involved,
Buiking Energy Efficiency Standards (Standards) Many of these making communication and coordination paramount. Below is & list euments
requirements were moved from CalGreen (Title 24, Part 11), where of who may need 1o participate in the commissioning process, at one
commissioning was orignally incorporated info state buildng code in  time or anather during the project
2008 + Owner owner's representalive or facility cperator
o e 7 + i and MEP) these requined
requireme construcied nonrsidential
e mm newly o i + Destg'l Reviewer (see table below) e 305 The
o aea s bes than 10000 s ot or 1000 s foet + Plang Examiner s provides more
and greater. + General Contractor® ent isted.
The Stardants delkve “new consturcied” s " g, B hus never boen + Keysukxmlacm{H\fA_C\mnto(s.TAB.eic.J in  Nonresidential
used or occupied for any purpose” in Section 100.1. + Acoeptance Test Technician® des an intent and
+ Commissioning Agent”
The commissianing requinements in Part 6 do nat apply i residential projects .
incluting high-rise residentiafdo not sopl ﬁ&u alemfions and do + Building Inspecior® . Templates az
ol apply to mewly i | * These parties are generally only invoived for buidings with i
area 10,000 square foel or greater when §120.8(1) - §120.8(1) are required
Commissioning is crtical 1o realzing the energy savin. ring building oo oo
ppropnate 1o fill each of these roles 1s dependent upon
operation m.;;“ infended by the bulkding d?sg‘n %}:sh;rela;dm the experience and experfisa of the project team,  There are no are required to
ng, commissioning invoives funciong NG QUMNG  aoirements in the Standards that designale who the Bnce, regardiess of
construction, but also includes activites dunng design that will ensure Commissoning Authority must be. However, for bof the Desi CC.CXRO1E and
the building systems and associated controls will meet the owners po o 0 a-'dg Test Tect thea an g‘n m The
energy and operafing efficiancy goals. who can fil thesa roles. d the NRCC-CXR-
Titte 24, Part 6 defines commi: as,’s e qualily Taelen ] T;fm%
assurancs pmones that spans he entire dasin and construcion RN < 0000k | 10,000- 500008 >500g | Mo i cone
process, including verifying and documenting that buikding sysfems - b : Bidgs
and companenls are planned, designed, insfaled, tested, operated >0 00E other than the
and maintained to meel the owner's project requirements,” s (cerfificates of
S At posy | Ated pary formance tests for
: ) 5 : engnest e house 1 e oensed Taned
Commissioning Requirements gt o | pissors | proksson
Commissioning requirements are included in Section 1208 of the oy emsedengneey | U | SIS the proiect i
Standards, and the table below ilustrates which requirements apply mp“"ie"mag
based on cond ablef::r!s! At i ised hal T2 mmmnmmm per §120.8(d) agen
may provide valu on properly implement these |
2y p v i P! Information on b Tes! Technici Fo96 This e-news
be found on the Caliomln Enem Commission’s Accaptance Ts poe form, including
Technician Certification Provider webpaos  Nonresi |
Additional R bf this guide has
The following resources may be helpful to understand roles related complance forms
to the g and testing process:
+ Building Commissionng  Guide in  Nonresidential plance themsshves
Compliance Manual Secbon 12.1 of this guide oulines fentation

Tabke 1. Commissioning Requinements in Titk 24, Parf 6
Additional Resources.

roles and information on how o find a qualified
Commissioning Authority

+ Calfomia Commissioning Collaborative: This organization
includes @ Provider List that may be valuable when

For more information see the The follumng resources may be helphul in additon to the Slaﬁards + see:m‘ mf%g[g?]mms s;g%:im“ﬂw ndca\ss
Energy Code Ace Nonresidential Building Commissioning Fact Sheet: EnergyCodeAce.com/resources understand the ihat the Design Reviewer must be a kcensed
and Title 24, Part 6 2016 Nonresidential Manual Chapter 12: T B\uicln Commissioning Guds in Nonvesidential Compkance engineer.
energy.ca.gov/2015publications/CEC-400-2015-03%chapters/chapter_12_building_commissioning_guide.pdf Manual. This guids outlines both an intent and comphance
method for each requirement in Section 1208
N s
2% SoCalGas
Wy e LGN W) paregomatacrie
W joe any

“This program s fundad by Califomia wility customers ndar the mpmnfm Califomia Public Urilitiss Commissicn and n support of the California Enengy Commission. @ 2016 Pmﬁnsmmemnnl:mmy

San Dingo Gas and Electric, Scutham California Gas Compary and Seuthern Califomia Edison. Al rights resaned, exzept that this document may be used, copiad, and distributed without medification. Naithar PGSE,

‘Sempra, ner SCE — ner any ef their employees makes any warranty, express of implied; or assumas any egal libilfty or raspensibiliy for the accuracy, wmnbmwwmlnwndmvd&w infomation, method, B Eﬂefgyfﬂdﬂ AfE T Wi ” R =

protuct, policy in this document; or its usa will net infrings any privatsly but ot imited o patents, rademarks or copyights. paint ofthe Calfornia Enargy Cerrmnis *




@ CEC Blueprint

Issue 113 March — April 2016

BLUEPRINT .

California Energy Commission
Efficiency Division

In This Issue

»  New Mechanical Acceptance Test
Technician Certification Provider

»  Small Duct High Velocity Space
Conditioning Systems

»  Demand Responsive Controls for
Additions and Alterations

= Residential Water Heating Options

»  EnergyPro Version 7.0

»  Altemative Path for Complying with
Lighting Alteration Reguirements

»  Lighting Standards to Save
Californians More Than 24 Billion in
Electricity Costs

» 08
®  Huminated Areas
®  Track Lighting Alterations
®  Compliance Documents

Townhouses and Duplexes
o

Commissioning
»  Energy Code Ace Training Schedie

New Mechanical
Acceptance Test
Technician Certification
Provider

On January 13, 2018, the California Energy
Commission (Energy Commission) approved
the Mational Environmental Balancing Bureau
(MNEBB), as a mechanical Acceptance Test
Technician Certification Provider (ATTCP)

This gives NEBB the authority to train, cer-
tify, and oversee acceptance test technicians
(ATT=) and their employers. NEBB will train
and certify ATT= to perform all 17 mechani-
cal acceptance tests required in the 2013
Building Energy Efficiency Standands (Energy
Standards).

The Conditions of Approval are available for
review in the Executive Director's recom-
mendation.

For more information, please visit:
hitp://energy.ca.govititle2d/attcp/.

Small Duct High Velocity
Space Conditioning
Systems

Small duct high velocity (SOHV) systems may
be used to comply with the Energy Standards.
The following is a list of requirements with
direction on how SDHV systems can comply
with the low-rise residential requirements of
the Energy Standards.

Mandatory Requirements
United States Depariment of Energy Standards:

SDHV systems manufactured on or after Jan-
uary 23, 2006, and before January 1, 2015,
must have a minimum Seasonal Energy Ef-
ficiency Ratio (SEER) of 11, and a minimum
Heating Seasonal Performance Factor (HSPF)
of 6.8.

SDHV systems manufactured on or after Jan-
uary 1, 2015, must have a minimum SEER of
12, and a minimum HSPF of 7.2.

Energy Standards:

Section 150.0{m)13B - Single zone systems
that use forced air ducts to supply cooled air
to an occupiable space must either meet mini-
mum airflow and fan efficacy requirements, or
meet the retum duct and grille sizing require-
ments of TABLES 150.0-C or 150.0-D.

NOTE: The retumn duct and grille sizing altema-
tive will [ikely be the method chosen for com-
pliance when installing a SDHV system.

Section 150.0{m}15 - Specific to systems
with multiple thermostatically controlled zones,
this section requires the same mandatory air-
flow and fan efficacy requirements as Section
150.0(m)13B. However, it does not have the
same duct and grille sizing altemative. If such
systems cannot satisfy the aiflow and fan ef-
ficacy requi of this section,

must be demonstrated via the performance
approach.

The duct leakage and insulation requirements
apply as with any other system.

Proscriptive Requis

The refrigerant charge and duct insulation re-
quirements apply as with any other system.

Sign up!

+ http://www.energy.ca.gov/effici
ency/listservers.html

+ Building Standards and
Blueprint listserv (automatic
email list)

+ Best way to stay up with latest
information from CEC

<~ Software update approvals
< ATT status updates

< Code interpretations

% And so much MORE!

16



Infographic and Fact Sh

www.energycodeace.com

ec

see Section §.4 of the

For example calculations and addganlréa\ gudance on performng

+ DR cuntrols and euummem shall be capable of receiving and
10 at least one standards-based

2013 ENERGY CODE

O infographics

Nonresidential
Electrical Power Distribution

WATT'S HAPPENING HERE?
Electricity’s Trip From the Ground Up

Circuit Controls

5130, Sldl In private offices, open ulht:e areas,
obbigs, cont raams, k

in office spaces, and copy rooms ona controlled

outlet must be within a 6-foot radius of any number

of uncontralled autlets.

Voltage Drop

§130.6(c) Design load calculated so that voltage
drop is maximized at 2% for feeders and 3% for
branch circuits {5% combinad.)

Disaggregation of Load
§130.5(b) Separate electric load so Building Owner
can meter specific uses.

Service Metering
§130.5(a) Meter to allow Building Owner to
monitor building electricity usage.

For more information see the Nonresidentia
EnergyCodeAce.com/content/resou

ﬂ"f m SoCalGas
BT e

Trig program b ‘nced by Cat dormia uoy DeFIOmes U 30 th suspEs of ihe Calim Pl Lildes Do —

Facfe G2 sadF cte Comanry Sanlsg s sed Flcre, St Cal s s oy 4 Southom i
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Title 24 Part 6
Fact Sheet

Ace
Resources

What is Electrical Power Distribution?
Electncal power distribubion systems encompass elecirical systems
and equipment not specific fo lighting. All measures in thic code
section are mandatory; per Section 1305 of the 2013 Building
Energy Efficency Standards (Energy Standards). For additional
gquidance and example calculations and applications, see Sections
B2-86of the 2013

These requirements, willd'\ uere new in the 2013 Standards, apply

for

Nonresidential Electrical
Power Distribution (EPD)

The measure is tiggered when a new switchboard, panelboard or
subpanel are connected, or when new feeders are pulled typically
in a new building, major renovation or addition. In existing
buildings, if existing switchboard, feeders, and panelboards
remain "as-is,” the project does not need to meet the measure
requirements. The measure does not require mstallation of
metering devices.

o all new ons, and
high rize reidential andmkfmg[ buildings.

Mandatory Measures

Electrical Service Metering Section 130.5 (a)

All newly installed electrical services (where electrical power from

utility company or on-site ;neramn enters 3 building) shall have a
ly installed usel ible meter. The intent of the

meazure is that the semce to every building be metered so that

energy can be monitored by the user.

Regquirsments:

The meter must be able to:

+ WMMMSWinmwﬂsb&ngmwm

liding
+ Reset and measure energy use in kilowatt-hours over a period
set by the user
+ Bereadbymeb@dmwmoml
Addition menisnwlbemﬂhrlargersewm{seehbb

!30 5—Am NRCC-ELCO1-E, Ege
+ For elecincal services > kVA: the meter must also record

the historical peak demand in kilowatts.
+ For electrical services = 1000 KVA: the meter must also be able
1o report the kWh for a fixed rate period.
If wility company's revenue service meter can mest the above
requirements, then an addiional meter does not need to be
provided. In ge . smart meters will meet the measure
requirements if they allow building owners to access the meter data.
If @ new customer-owned meter needs to be installed, it can be less
accurate than a typical utility company revenue-grade meter, since it
is being used to determine building energy use for management
purposes.
If a building i not connected to the grid, a wned meter

Disaggregation is progressive and not required until the service is

greater than 50 kVA (unless it pertains fo _renewable

sources or electric vehice charging stafions). See Table 1 UE-E

of the Standards or page 4 uf Ihe NRCC-ELC-01TF Tor specihic

separation requlremenls For most small buildings, this

req.l\lementﬂ not apply.
For services 35 kVA - 250 KVA, the requitements are
applied to some load groups regardless of actual load, and to
other load groups when the group reaches a threshold value
of 25 kVA

+ For services = 250 kVA, Ilghlmg and plug loads are required
io be disaggregated “hy floar, type or area™. All HVAC, DHW,
elevators, and charging stations loads can be measured in
agaregate, by load type

Opfions for compliance:

+ Separate switchboards, motor control centers, or panelboards

to which are connected only the required load or group of

loads; or
+ Subpanels of the above i which are connecled only the
required load or group of loads and for which the subpanel
load can be mdependently measured in aggregats; or
+ Branch circuits, taps or disconnects requiring overcument
protection devices rated 60 amperes or greater
Excepfions:
if a complete metering and measurement system is installed and
meets the disaggregation requirements in Table 130.5-B of the
Energy Standards.
Compliance Documentation: Complete project information on
pages 34 of NRCC-ELCO1-F

Voltage Drop Section 130.5 ()
Following ihe!lrmism CA Eledinical Code (Tifle 24, Pari 3), the

must be in place to monitor energy use. If a building has multiple
services, only the service that provides regular glectric power needs

volage drop becomes mandatory. Voltage drop is
the energy loss as heat in the electrical conductors.
T

to meet the measure . however it is ] that
back up power be metered as well.

Compliance Documentation: Complete project information on page 2
of NRCC-ELCO1-F.

Disaggregation of Electrical Circuits Section 130.5 (b
EF‘Q srznems should be designed for disaggregated measurement

electrical load energy uses downstream from the service meter
mrdnq to load type and service power (kVA). "Disacaregation”

+ The maximum voltage drop i 2% of the design load for
feeders. Feeders are conduciors carrying current from one
switchboard or panelboard to another.

+ Themaxlmmvnltagedmps}%oﬂhedestgnbadfor

branch circuits. Branch circuitz are conductors carrying
current from a switchboard/panelboard to one or more
connected loads.

+ The cumulative voltage loss adds up to 5% loss relative to the

(RO DR SRR iy TR sy

r
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Ace  Title 24 Port 6
Resources  Fact Sheet

Know Yeur Project - Key Terms
Mutitamiy (MF) budings il have 1o comply vih etber resdanta
of a mix of
on the rembar of habitabie st in your building:
nulunmly Buldni. containg mullike dweling units that share
comman wall omes) and may also shane commaon floors or
{ananmms: Hotel or motel buskdings are not considered

+

+ HighRise Residential &l mutfamiy buidings wih lour of more
hagitabie stofies.

+ Low-Rise Residantial: all rullfarmily buldings with [hres or lewer
habitsbie stores,

High-Rise vs Low-Rise Mullitamily

High-Rise and Low-Rise
Multifamily

Solar Ready Areas
Hupﬁsanerewuedbemnmlm an allocated sotar ready area or

appmpriate axceptions found in
nigrm Mnlar araaor'snlsrznne is 3 sacfion of
designatesd s the fubuse installation of a solar eleciric or
so]armmmisﬁll.m

+ Sizing: The solar area shall comprise no ks than 15% of the
total el aea dhbmtm!ﬂvlk\‘ghtm]u\dmw
consist of mulliple sub areas provided tha! each subarea s at
least 80 squane feet with no dimension less than 5 feel.

+ Location: The solar area shall be located on the roof ar overhang
of the bulding or on fhe roof or overhang of anofher struchure
localed within 250 feel of the tulding, of on covered patkng
Instalked with he building project.

Whiler bow-risa maull buildings nessd 1o comply with
resquiremants, soveral aspocts for higl

the scope of either nonresidential requeements or specdic high-rse
residential (HRR) requirements for Some prescliptive Measuas

Mandatary Measures All MF Buildings §110

o r “Bechon 1403 inludes speafic
Upon # of pandng spots
Mandatory, Prescriptive, Perlormanca
Mandatory requissments that apply to  both li;h-ms

® )

mullifamiy buildings can be fownd o Secion 110, U threwah 11010 of

the Standards.

In addifion to meeting these mnda!aly messures.” projects can
choose between

Most
I‘arlypu'm rsue e performance compli which
aliws fizbility 10 rﬁe&ﬁwﬂiﬁmmmg&g@m In

h-rise: buildings fall under

Ec-lu 1101 also Includas reg for shading,
struchural design loads, and inbercannaction pathways for electrical

Bervice.

Envelope

Mandalory mquirements for mofs, walls, floors and windows vary
depending cn construction type, and whelher e project s high-rise
of how-rige,

M&Mwﬁ Envalope Requiremants for Mul .r.'man

Rool
MadmumUibcoe D031 {wood R-30) m::: :::g;
Wall

0402 {2xd R13) 0305 ekl F-13 wi R-4)
Mudmelbote ) o (26 RG] 0110 (204 R-11)
Floor
Marimun Ubicke 0,047 {wood R-19) m({m’“ﬂﬂ
Fanastration
Wascimun U-bicke 058 A

Detail on assembdes can be found in Joint Appendix 4,

HVAC & Domestic Hot Water

There are two Energy Code Ace Trigger Sheels that go ino more
detail on HVAG requements.  They anclude requinements for new
construction {new symms} 2 well a5 akeratons. Low-rise projects

should reference the residential  sheel, and  high-rise

g

order to verfy using the 1
saftware must be used to show overall project compliance.
The comphance software compares the bulding design o a similar

sheel.
 Reakdantt ;
e an m 3 n:o'aoemnm H\-‘MG syw:ﬂvs

buikding that meets the prescriptive requirements of the

Mandatary measures must be met, and cannot be traded off.

+ Mlﬁum!manhmﬂ about the Perform:
reseriptive Compliance Approaches in IthmgmorAno oDI

+ Honmudmw Smll Commarcial H\"M Alturations: The
Trigger sheet covers packaged unils and spil syshens,

Domestic Hol Water requirements also dffer based on whether the,

building 15 krw-rise or high-rise:

nfnergy(odsdm -

Wy ply o ok M andIn suppon of o Colloemia Enmigy Commission

* ¥ pipe for High-Rize MF are
found in 3 Water heating systerns shall have an
Insulatian mmnﬂummsrmsﬂmdtmmum

a5 fisted in Table 120 3.4,
+ Both Low-Rise and High-Rise MF M}ﬂylng prescriptively
mwsl meel requirements in Secton 150, 1(c)E:

Indoor Common Area Lighting 5130.0. §140.5,
§150.0(k)12)

For high-se multifamily buildi
the applicable nonresidential light
For lowrise mulifamily residential buildings, the wurm‘enlselﬂ

, COmMEn areas must comply with
slandards

ndoar Iy
+ S)&I.enssmm ndnadusal de.img s Qlallbl:gdsnr e cmde'gatl O‘HW"M‘ w b?el basad on the pew .
B{ufhrorlegeran nm mfhemﬁm:.\n W commen areas wilh a combined lloor area of;
L i
of 200000 Bhuhr or laas An * morluiof(:uﬂdﬂmndﬁwku:freh?gmh Mpannangnw

e resistance storage of
Instantanacus water heatar may only ba Inmlled Nnammlgas ls
unavallable—additionally the witer heater must ba localed within
1he bulkling emelope and & solar waler heating system with a
-snl.'r savings fraction of 0.5 must be mﬁallm
smnhg multiphe dweding units must minimum
I?g(Secmgs 1101 aﬂd 510.1 andheuea
ion lnnu equipped wilh 2n aulomatic control s
which coNtrols pump cperation based on hol water demand and
relum

+ A solar waler Im.aﬂn system wilth & minimum solar savings
f:muuro‘mndmalemneswuaasnmwmm 10-

Installad lighting far these
be controlled by an cocupant sensor.
+ Gud.r ummwcmu Floor Area will need to comply
with the indoar lighting.
In additian, lighting installed in cnrfdm and starwells shall be
controted by oocupant sensons thel reduce the 1 in
each space ah@m%m nocelpid. g e

Lighting for Parking Lots and Carports
Requiremants for mmorug;ﬂw of parking areas are based on the
vehicie capacity P cApans, o parking garages designed

16 3 prasuipﬂm required for systems senving multiple dwelling  for:

Dwelling Unit Lighting (§130.0, §150.0)

Lighting requiraments inside dwalling unils are mandatory (rather than
rescnptve) and are the same for low-nse and lu;tmsc mulbfamity

Bu.ldlu;s malsrummmm idential buidings ar

'1ub Iu;ha reskdaniial lighting mmms. Tkt !u

of 3 descriplion of the resident
TEqUIrRMEnNS, SBe Senﬂnn 150,0{k} mnd Tahies 150 0-4 and 1&0'2
B

Fixture and Control Requirements
‘O High Eficacy (HE) future AND eker

Application

Bathrooms
manual-on vecsncy semser of HE for @l other
fatures.

Costs = TR Figh Efficicy of
manuakon ¥Bcancy sensor of dimmer

Kiichana High Eficacy for o least 50% of toual rated
waltage

Garages, Laurdry, and klty  High Eficacy and vacancy
Foors. Ensor

AR s nlenor oms. High EMcacy of
Menushon vecsncy semsor of
Demener
Far aring g qui
pwwmw Fegt s Fiioer i) 1

+ High Efficacy Luminaires are designed and builf to operate only
anerqy afficient light sowrces, such as fluorascant T8 lamps,
compsct fluorescent lamps (CFLs), LEDs and high intersity
dscharge (HID) lamps.
< Nmalhﬂh hafﬂmhmmmmdln

+ Fewer than eight vehicles must adhere 1o the basic
requirements for cutdoor residential lighting:
+ High afficacy lighting OR
“ Low efficacy lighting with controls,

+ Eight or more vehicles are rquired to meet the nonresidential

irements, Iighting limits. See
T T et
Additional Resources for Lighting

and 14 _Q_Iiwme?h
Tha lollowing musunn; be halplhu in eddition mmawm
language: lo
+ California_Lighting Teemom.'f Center_Liching Guides:  The
CLIC has poduced 2013 Tille 24, Pa 6 Lighting Guides for
Resdential Lghting and Ouldoer Lighting.

Electrical Distribution (51305

The 2013 Standards i for electical

in Part & thal are relevant 10 nonresidential partions of & multitamily
g'a;eu Thery can be found in Section 130.5 and include requinsments

+ Service Metering

+ Eloctrical Disaggregation
*+ Valtage Drop

+ Receptacke Controls

Commissioning (§120.8)
Wulbfamily projects el _have nonresidential poions  have

elficacy
wLEDlamps]anOTmashm

+

Dnunl daylight sensors are all
devices. thal his MD( light levels in
respensetummmuns ‘rhallhey senss or see

sensors and

nSecmn!ZDE which 1 systems
mgmummmmm bullding. i

=0 Decodmg Multifamily
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Ace 2016 Title 24, Purt 6

Resources | FaCt SheeT

MECHANICAL: @ Mandatory Measures

Nonresidential, High-Rise Residential, Hotel/Motel

What's Changed in 2016

Residential

What's Changed in 2016

puage:_INOCHANGE ~ REVISED  NEWFOR2016

nt, appliances and building components that need to meet Title 20
e 24, Part 6 (not a regulated appliance under Title 20). Certification

COP minimum values (1/1/2017).

£ [1/1/2017)

m values [1/1/2016).
alues {1/1/2016).
encies {1/1/2017).

s (1/1/2017).

C Applications Guide volume 2011 is Table 3 {as is stated within

r than 6.8 kBTU/hr {2 kW) shall have isolation valves on both the
|ose bibbs or other fittings on each valve for flushing the water

d heat pump systems.

[2lc).

r heaters, an R-12 external blanket is no longer required since
inimum federal efficiency]. Minor changes in language regarding

be conditioned space, must be insulated with a minimum of R-4.2.
25 and townhouses. All others: No Change
m for the airflow fan watt draw minimum requirements.

eously delivering, in every zonal control mode, airflow from the
CFM per ton of nominal cooling capacity, and operating at an
ication and diagnostic testing in accordance with the applicable
exceptions apply for small duct high velocity systems and

Color background indicates code language: [ no change revised NEW for 2016
Measure T-24 Section Notes
Systems & Equipment 110.0b) Altered language regarding certification of manufactured systems, equipment, appli and building needing to meet Title
§110.0 has added new language 20 requirements (appliances), or certification requirements per Title 24, Part 6 {not considered an applianoa) and that itis the responsibility
regarding conformance to Title 20 R
Heating Equipment Efficiency 110.2(a) Table 110.2-B: Heating mode water and groundwater source heat pumps COP minimum values (1/1/2017).
Table 110.2-E SPVHP and PTHP COP minimum values (1/1/2017).
Table 110.2-J: Oil-fired unit heater minimum efficiency increased to 1% £, {1/1/2017).
Tahble 110.2-K: Boiler minimum efficiencies to change 3/2/2020.
Cooling Equipment Efficiency 110.2(a) Table 110.2- 4 Air conditioners: air cooled and water cooled IEER minimum values (1/1/2016).
Table 110.2-B: Air and water cooled heat pumps [EER and EER minimum values {1/1,/2016).
Table 110.2-0: Air and water cooled chillers Path A and B minimum efficiencies (1,/1,/2017).
Table 110.2-E: Cooling mode FTAG , FTHP and SPYAC EER minimum values (1/1/2017).
Table 110.2-G: Evaporative cooling towers added.
Space Conditioning Equipment 110.21b-f) Mo Change
Service Water Heating Systems 110.3(ai(bj Mo Change. NOTE: Temperature control listed in ASHRAE Handbook HVAC Applications Guide volume 2011 is Table 3 {as s stated within
. Standards], in valume 2015 it can be found in Chapter 50, Table 19,
& Equipment
Installation 10.3(c)7 Isnlation valves. Instantaneous water heaters with an input rating greater than 6.5 kBTU/hr (2 kW) shall have isolation valves on both the
cold water supply and the hot water pipe leaving the water heater, and hose bibbs or other fittings on each valve for flushing the water
heater when the valves are closed.
Pool & Spas 0. 4a)bi No Change
Pilot Lights 110.5(a-d) Mo Change
Ventilation 120.1(a-8) Mo Change
- ™
(o) EnergyCode Ace
Helping yaou play your cards aght Wihats Changed in 2014 - Nenrasidential, HighRise Residzntinl. Hotel, Mokl Page 10f 8

Poge 1 of 4
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@ CEC: 15 Day Language

SUBCHAPTER 2
ALL OCCUPANCIES—MANDATORY REQUIREMENTS
FOR THE MANUFACTURE, CONSTRUCTION AND
INSTALLATION OF SYSTEMS, EQUIPMENT AND
BUILDING COMPONENTS

SECTION 110.0 - SYSTEMS AND EQUIPMENT—GENERAL

| Sections 110.1 through 110.£8-11 establish specify requirements for mamifacturing, construction, and mstallation of
certaln systems, aquipment, applmm&; mnd bulding components that are mstalled m bunldings remalated by Past
Swithin the of Section 100.0

NOTE: Themqmremzuisof&ectmﬂsIlUUﬂngghllOT@-LLmehimnmdvcomumtedhﬂm Sections
1410 and 150.2 specify which requirements of Sections 110.1 fhrough 110.46-11 also apply to additions and
alterations to exi buildings.
{a) General Requirements. Systems, equipment, appliances and building components ssey-shall only be
mnstalled in a building wathin the scope of Section 100.0{aramulated by Past-S-onlyaf

1. {a The mamfactmer has certified that the system, equipment. appliances or building ¢
complies with the apphcable manufachmng provisions of Sections 110.1 through 1104011 -and

2 f)—The system. equipment. appliance or builldmg component complies with all applicable mstallation

provisions of Sections 110.1 through 1104811
(&) Certification Requirements for Manufactured Systems, Equipment, Appliances and Building
Components,

1. Apphances that are within the scope of Section 1601 of the Appliance Efficiency Regulations shall only be
mstalled if they have been certified to the Fnergy Conmmission by the manufacturer. pursuant to the

provisions of Title 20 Califormia Code ofReg@on& Serfion 1606: or
2. S LIS, S0l ] Ei]Il 1

nents that are required by Part 6 or the Beference
tubemﬂedmﬁ:fEnﬂEvConmsnmmhcharemtmham&sﬂmmmﬂmmemcf
Section 1601 of the Appliance Efficiency jons. shall be mstalled 1f they are certified
mﬁcﬂmma&dmummmmdmhm\ ofpmmm::krﬂzflzwsofﬂ:nesmmof&hm

}L all the information provided pursuant to the certification is tue, complete. accurate and in compliance
with all applicable requirements of Part 6: and

medammstmed@g M&mﬁeﬂml’mﬁlfmhcabl_qz
G ipp g nt shall be confirned on

A A directory published or approved by the Conmmussion: or

B. A copvofthe ication for certification from the manufacturer and the letter of acceptance
from the Conmmission staff or

C. Wotten confirmation from the publisher of a Commission-approved directory that a device has
been certified: or

D. A Commission-approved label on the device.

http://www.energy.ca.go

v/title24/2016standards/
rulemaking/documents/

15-

day language/revised ex

press terms/2016 T24 St
andards Part 6 15-
Day Language.pdf

20



&)

n,&fg 016 Nonesenid Tl 24, o Eﬂﬁ’f Cﬂdﬁ Ace’
Resources m

Helping \UL |JI|: your cards right

e Dynamic or Static

U

Energy Plans Review

Are the following items confirmed on the plans?

* |f "NO", items to be corrected per plan check comments YES NO*
Has only one Certificate of Compliance (NRCC) been submitted as part of this permit FOR THE SAME FEATURE? §10-103
Are all NRCC documents filed on the plans? §10-103
Are all NRCC documents signed and dated by the:

Responsible building designers or owner? §10-103

Documentation author?
Have commissioning design review forms been
provided? §1208 O
Is the climate zone correct? §100.1(b) [/] []
s the site orientation corect? NR ACM 2.1 [¥] L]
Total conditioned floor area (ft%)

Total unconditioned area (ft?) §1004(b) O
Number of dwelling units §1001(b) /] C]
Number of stories above grade §100(c) [¥] L]

<>
<>

Ace 2016 Nonresidental - Tre 24, Par § m En&‘f (Od@ Ace’

Resources Energy Pll]I'IS Review Helping yuu pluv your cards right

Example Part 6 Plan Check Correction Comments

Multiple NRCC (Certificate of Compliance) forms have been submitted for the same building feature. Please clarify whether the feature is showing compliance
via prescriplive or performance path, and only documented on one NRCC form per procedures in §10-103.

One or more NRCC (Certificate of Compliance) form is not included within the plan set. Please resubmit plans with required NRCC forms filled within the set
per procedures in §10-103.

This project is either a newly constructed nonresidential building, or has nonresidential spaces within a newly constructed mixed-use building. The NRCC-
CXR forms are required to show compliance with commissioning design review requirements per §120.8. Please resubmit including required NRCC-CXR

forms

Ha\re commissiohing design review forms been
) §1208 O O
Is the cimate ? o §100.1(0) ]
s the site ori 2 ]
Total conditio

Totdl ) ) O
Number of dwelling units |Mute §100.1(b) [l ]
Number of siories above grade §100(c) [l [l
Does the NRCC-PRF show "Building Complies"? Prescriptive compliance verified using tables on the following pages. O O

FCA Nonresidential PE Checklist-2016

+ Dynamic:

Computer is required
Adobe Reader is required

Organized to help
organize plan check for
all the Title 24 Part 6
certificate of Compliance
forms (NRCC)

You can choose to have
predetermined “Plan
Check Responses”
populated for items not
meeting code.

4+ Static:

<>

No computer required ©
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|

Permit Number:

2016 Resifential - Title 24, Purt 6
Ace Building Inspecior

Resources ' Energy Inspection Checklist ey, yCode Ace”

Helping you play your cords nght

Project Address:
Contacts:
OVERALL REQUIREMENT YES NO
All compliancs documeants complated, signed and registered, if requied (HERS verffication tripgers registration | O B
CFIA [Cartificata of Complianca - mast current, if revised fram plan raviaw) =] O
CF2A (Certificates of nstallafi O O
CF3A (Certificates of Virification- HERS] O O
Dafina Fuel Type [ natural gas [ propana [ lacticity O O
Dnes installed measure and/or HERS-verified ﬂatn match CFIR and meet all nnnllntnry mqulrnmeMST
- Forms
ENVELOPE _ =
Fanastration ENV-01 &) N
Insulation ENV-03 =] O
Roofing icool roof, rdiant bariar) ENV-04 [m] ]
HERS Maasures | raqursdr ENV-20 & MCH-24 - -
Fireloga i Lz ENV21,72.73, 74
Ousality Insulztion nstallation (011} %
HVAC
Equipment MCH-I 0 O
‘Whole Housa Fan {vantilation cooling) MCH-02, MCH-30 O O
Evapprative Coolers MCH-D4 8] O
HERS Maasures
Duct leakage WMCH-20 ] O
Duct lpcation MECH-7! ER
Fan Efficacy WCH-2Z2 =] O
Airflgw Rata MCH-Z3 S
Charge MCH-25 ] O
High SEER of EER WCH-76 =] —
AT Ventilation MCH 77 -
Raturn Duct znd fiter Grille MCH-78 O O
Buried Ducts MCH-73 [m] O
PLUMBING
Distribution _ _
Non-HERS: Centralized systam PLE-O1 = -
Individeal systam PLED? ] O
HERS:  Cantralized sytam multifamily PEZI [m] O
Individisal systam nEZ? [m] ]
Pools and Spas PLEDZ O O
Solar Hot Water STH-O = £
ELECTRICAL
PV Systams ] E ]
Lighting:  Singla Famiky 7601 [m| O
MuHtifamity (eEir] 0 O
-
. S86 m SoCalGas i 57‘3;6&'
mprs Livesgy siw” A& vty = e—————

TS rogam I e oy Calfmla Amers U (he JuspICes of e Callforia AUtz U Bes Commission 260 In suppert of the Callfarnia Enermy Commission. & 2016 Paciic 515 and Bectrc Company
5an Deego G35 and EIECITIC, Solthem Casfomis G35 Compay ang ScUtnem CaifoMel BRson. All IgNLs RSSNVEd, SepL NS NS JoCUMEn may D& used, |, and QISNDUED WiNcUt ModMcation. Nefner
PGAE SETpra, nar SCE — Nt any cf (NEST BMpkoBes Makes Ty WaTTEnt, BEVESS of IS, f 3SSUTES any g IIy of msponsEiliy fuf e SEouracy, Compieteress of UselUness of an cats, Inomen

MEifiod, oduct, poflry of (Ro0ess daClosnd 1N s doCument; of represants it (15 use WH Nict Iringe any privalek--wned fofits ncudng, ut nat Amited ks atEnts, KRN of Copyrits

A Residential BI Checklist-2016

Static

+ No computer required ©

+ Provides guidance on which
building features must be
documented with which
forms

< These forms are designed

to be a verification tool in
the field.

Coming soon!
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(@ Nttp://cltc.ucdavis.edu/

CLTC/UC Davis

WHAT'S NEW IN THE 2016 C

RESIDENTIAL LIGHTI

Changes to mandatory lighting requirements in
California’s 2016 Building Energy Efficiancy Standg

California’s new residential Building Energy Efficiency Stand
focus on several key aress to improve the anengy efficiency of
existing bulldings. The most signif efficiency impi

The California Enargy Commission estimates that the 2016 51
electricity savings annually and reduce statewide greenhousy
electricity 1o power 500,000 Californis homes each year.
These standards represent & major step towards meeting Cal
year 2020. Updstes enhance and simplify previous requiremg
improvements slsted for 2019 code. This publication offer
updates to the 2016 residential lighting energy efficiency cod

ALL HIGH EFFICACY LIGHTIN|
Indeor end outdoar lighting fol

»

JAE UPDATED

Joint Appendic JAB regulstions.
of residential high efficacy lam,
JAB regulations only applied to

g
L 2\

SIMPLIFIED CONTROL REQUI
Lighting control requirements ig
Canirel requirements are based
|z or lumingire installed, not

LIGHTING BEST PRACTICES

WHAT’'S NEW IN THE 2016 CODE?

NONRESIDENTIAL LIGHTING

Changes to mandatory lighting requirements in
California’s 2016 Building Energy Efficiency Standards

California's new nenresidential Building Enargy Efficiency Standards take effect on January 1, 2017. The 2016 Standards
focus on several key areas to improve the energy efficiency of newly constructad buildings, additions and alterations
to existing buildings. California's Standards now align with ASHRAE 80.1 2013 standards and include more stringent
lighting power density limits for many indoor and outdoor spaces. Updates enhance and simplify many aspects of the
2013 requirements including indoor lighting control requiremeants for new construction and altarations. This publication
offars an overview of important updates contained in the 2018 nenresidential lighting energy ef ficiency standards.

REDUCTION TO LIGHTING POWER DENSITY VALUES

Lighting power dansity allotments have been reduced for many indeor and outdoor spaces
including spaces in auditoriums, libraries, and schools. Reductions affect building, area and
tailored methods of complianca.

UPDATED POWER ADJUSTMENT FACTORS
The 2016 Standards contain two new power adjustment factors (PAF that address institutional
tuning and daylight harvesting. Three other PAF have been eliminated.

MULTILEVEL LIGHTING 8 OCCUPANCY CONTROLS

Multilevel lighting contral requirements have been simplified. In addition, spaces that utiliza
certain types of occupancy controls are no longer required to also include multilevel centrol.
QOther occupancy control requirements are now to apply in practice.

ALTERATIONS

The line betwesn maintenance and retrafit has been redrawn. More projects are now exempt
fram alteration requiremants. Those that are required to comply now have more options
including seme with reduced control requiremants

This guide is not intended to be used in lieu of Califomis's Building Energy Efficiency Standsrds, and it is not & substitute
for the code itself. Plesse visit energy.ca gov/titie24/20 16standards to downlosd the of ficiel 2016 Title 24 Building
Energy Efficiancy Stendsrds, Emats, ices, and the it ial Ct i Manusi.

CALIFORNIA LIGHTING TECHNOLOGY CENTER - UNIVERSITY OF CALIFORNIA, DAVIS - CLTC.UCDAVIS.EDU

CALIFORNIA LIGHTING TECHNOLOGY CENTER - UNIVERSITY OF CALIFORNIA, DAVIS - CLTC.UCDAVIS.EDU

WHAT'S NEW IN THE TITLE 20 CODE?

LIGHTING APPLIANCE
EFFICIENCY REGULATIONS

Changes to California's lighting appliance requirements

T Califomia Energy Commission adopted new standards updating the 2015 Applisnce Efiiciency Rsgulations (Title 20) for
lighting appliances_ Upciates wil roll out in two tiers with Tier 1 effective Janusry 1, 2018 and Tier 2 sffective July 1, 2019
Notably, this update acids standards for small-siamater directional lamps. The updated regulstions incorporate elements of
lighting procluct quality for both geners! service LED lamps and small-dismeter direciionl lamps in addition ta the traitions!
lighting appliance efficiency standards previously included in the regulations. The addition of these new standards will
require revisions 1o the Califomia Appliance Efficiency D: i process, as well as updates 1o product
labeling requirements for lamp marking, marketing mteriel, and product packaging.

UPDATES TO LAMP REGULATIONS AND CATEGORIES
General service LED lamps a2 now regulsted ss & ssparate category from other light sources in
the ganersl service lamp category. New requirements include spacific performance metnics and
corresponding test methods to quantify product performance in 8n industry-recognized manner.
Small dismeter directionsl lamps with s diamater of 2.75 inches orless tha are equipped
with ANS| compliant base-types or the E26 base type are now regulated. New requitemants
apply 10 both low- a0 line-voliage lamps.

Portable luminaires that ars squipped wilh a sockel requiring a general service lsmp
must be packaged with & compact Huarescent lamp of LED lemp that sdheres 1o the
updated lamp requirements,
CALIFORNIA APPLIANCE EFFICIENCY DATABASE
:i} The appliance databass filing stneture that manufaciurers uss to submit produets for listing with
tha Califomis Energy Commission wil include new product categories and performance meirics
starting January 1, 2018,
PRODUCT LABELING
Manufaciurers must test and cerify their products wih ine updsiad regulations befors including
@ claims of lamp wattage , decorative lamp
Jumen output, or complance with the Valuntary Califomia Cuality LED Lamp Specificstion in
i lamp marting, marketing material, and package labeling

f ia's
nergy.ca.gow/appliances o

CALIFORNIA LIGHTING TECHNOLOGY CENTER - UNIVERSITY OF CALIFORNIA, DAVIS - CLTC.UCDAVIS.EDU

LIGHTING BEST PRACTICES
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(@ CEC Hot Line

CALIFORNIA

CA.gov | Contact | Newsroom | Quick Links

(Sear: h

=— ENERGY COMMISS|ON @ This Site {;Calﬁornialq-‘)

Home - efficiency

Contacts for Energy Efficiency Programs

Energy Standards Hotline

Phone Numbers Emails
# Taoll-Free in California: 800-772-3300 » Appliances@energy.ca.qov
» Qutside California: 916-654-5108 » Title24@energy.ca.qov

Fax Numbers

#» Appliance Efficiency: 816-654-4304

# Building Energy Efficiency: 916-654-4304

Special Number for Building Departments only
(see Gina Rodda for business card at ECA booth ©)



