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 Shine some light on a few specific issues in the 2008
standards and compliance software

 What you and/or your clients need to know or remember
about these

 How the CEC or can fix them under current or 2011 standards

 General topics:
o Low-rise Residential Standards
o Nonresidential, High-rise Residential &

Hotel/Motel Standards

 Comments and questions are welcome ..
.. but please keep them concise and on point
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2008 Low-rise Residential Issues

An eclectic list of issues, tips and reminders from
real projects, communication with CABEC members,
developing training materials for the utilities, and
discussions at building department trainings
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2008 Lighting Changes: Relatively Minor ..

 50% of Lighting Wattage must be High
Efficacy (no change from 2005 Standards)

 50 Additional Watts of Low Efficacy
allowed if Dwelling Unit < 2,500 sq ft.

 100 Additional Watts of Low Efficacy
allowed if  Dwelling Unit > 2,500 sq ft.

 All low efficacy luminaires controlled by
vacancy sensor, dimmer, EMCS, or multi-
scene programmable control, and

 All luminaires in garages, laundry, closets
> 70 sf, utility rooms must be high efficacy
AND have a vacancy sensor
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.. and the WS-5R Form is Gone

 2005 Standards required the WS-5R worksheet to demonstrate at
permit submittal that Kitchen Lighting requirements were met

 Energy Commission staff had complaints from the industry about a
lack of accurate kitchen lighting design specs at permit, and final
lighting was not properly inspected

 The decision was to move the kitchen lighting calculation to the
installation certificate, CF-6R-LTG-01, under the 2008 standards

K
itc

he
n 

Li
gh

tin
g

52008 Standards Issues: May 6, 2010



CF-6R-LTG-01: Lighting test

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(Contractor/Building Inspector Responsibility)
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New Problem

 Non-compliance with the kitchen lighting requirements may
not be uncovered until late in the process, possibly at final
inspection

 Even though no longer a permit requirement, make note of
whether there is new kitchen lighting (e.g., in alterations), and
discuss with your client

 Recommend and encourage designers complete the CF-6R-LTG-
01 at permit stage to be sure the kitchen lighting works

 Some building departments may require the
CF-6R-LTG-01 form well before final inspection
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Definitions & Methods Have Not Changed
 “ADDITION is any change to a building that increases conditioned

floor area and conditioned volume.” Section 101(b)

 “ALTERATION is any change to building’s water heating system,
space-conditioning system, lighting system, or envelope that is not
an addition.” Section 101(b)

 Alterations always must meet all applicable mandatory measures
(new MF-1R form); and usually must show energy compliance
(new CF-1R)

 “Existing + Addition + Alteration” compliance can only be done with
the Performance Approach
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Prescriptive Alterations & Additions < 1,000 sf

 Can be used as a simple guide and/or reference

o How to meet the applicable requirements for prescriptive
alterations and additions < 1000 sf

o Quick checklist in assessing whether an alteration or addition
includes the correct prescriptive measures

 Very useful for Additions < 100 sf

 New CEC “fillable” version of the *.pdf form

 http://www.energy.ca.gov/title24/2008standards/residential_manual.html
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Prescriptive CF-1R-ALT and CF-1R-ADD forms
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CF-1R-ALT: now a fillable *.pdf form
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CF-1R-ADD: now a fillable *.pdf form
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Prescriptive Fillable *.pdf Forms

 Can refer selected clients (e.g., architects, building contractors) to fill
these out for themselves

 Note: projects permitted starting October 1, 2010 which require any
HERS measures must be registered online with a HERS provider
(addressed in the “HERS Registry” session on Friday at 1:30 pm)

A
dd

iti
on

s 
an

d 
A

lte
ra

tio
ns

122008 Standards Issues: May 6, 2010



CF-1R-ALT: starting 10/1/10 if HERS Measures
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Prescriptive HVAC Alterations (Change-outs)

 http://www.energy.ca.gov/title24/2008standards/residential_manual.html

 Two-page form for “2008 Residential HVAC Alterations”

 Building departments can give them out at the counter;
HVAC contractors can complete it on their own

 Five versions of the form to cover:
o Climate Zones 1 and 3 through 7
o Climate Zones 2, 9
o Climate Zones 8
o Climate Zones 10 to 15
o Climate Zones 16
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CF-1R-ALT-HVAC
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CF-1R-ALT-HVAC: Page 1 Q&A Summary
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CF-1R-ALT-HVAC: Page 2, Fill-in Form
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Re-certified ACMs in July, 2010

 EnergyPro and Micropas are currently scheduled to be recertified
for the low-rise residential standards in July, 2010; current EP and
MP versions will be decertified later (date not yet certain)

 No major changes in TDV energy expected except:

o Existing+Addition+Alteration calculation in EnergyPro when the
fenestration in the existing house is < 20%

o This scenario with EPv5.0 is much easier to pass than in the
2005 standards because of a glitch in the language of the 2008
Residential ACM Manual

o Will be corrected, but be aware: these E+A+A projects done
originally with EPv5.0 will be more difficult to comply if they’re
revised after June 30th w/ EPv5.1
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Energypro v5 Input Caution ..

 EnergyPro v5.0 now automatically changes the “Front” orientation
whenever “Rotation” changes (not the reverse); it’s different from EP
v4.4 in which the two inputs operate independently from one another
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New Attic Model in ACMs

 New Attic Unconditioned Zone Model (UZM) and 2008 TDV energy
multipliers producing interesting results with radiant barriers and
cool roofs

 Example: 2,500 sf 2-story house in CZ12 (Sacramento); 20%
fenestration, Low-E vinyl windows, slab floor, R-19 walls, with R-38
attic and no radiant barrier or cool roof, R-6 attic ducts;  passes by a
1.5% compliance margin with EnergyPro v5
o Only add radiant barrier: 7.1% compliance margin =

5.6% improvement
o Only add cool roof, Reflect=0.55, Emitt=0.75:  3.3% compliance

margin = 1.8% improvement
o Add both radiant barrier and cool roof: 12.6% compliance margin

= 11.1% improvement
o According to the model, apparent synergy in having both
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Energy Measures in Exceeding Code by 15%

 New Construction for GreenPoint Rated, for New Solar Homes
Partnership (NSHP), and to comply with local green building or
energy ordinances

 Based on the energy cost-effectiveness studies completed by Gabel
Associates (by individual climate zone) in support of local
ordinances for CEC approval:

o Extraordinarily difficult and/or costly to exceed code by 15%
without HERS measures

o Mix of HERS and non-HERS measures according to building
design, base case measures, climate zone
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Summary of Programs (from CABEC Advanced Trainings)

Program Program Type Administered By Certification of
Energy Analyst

Verification Other
than for Title 24

GreenPoint Rated [CA] Green Certification Build It Green none1 GreenPoint Rater
New Solar Homes
Partnership [CA] Solar PV Incentive State of California Certified Energy Plans

Examiner (CEPE)
State of California or

IOUs

Utility Incentives [CA] Energy Efficiency
Incentive

Investor-owned &
other utilities not required IOUs

HERS II for Existing Homes
[CA]

Energy Efficiency
Rating

State of California
and HERS Providers

HERS II Rater or
HERS II Energy

Analyst
HERS Rater

Local Green Building and
Energy Ordinances [CA]

Mandatory standards
exceeding Title 24

Local governments
(cities and counties) not required Depends on the

ordinance2

California Green Building
Standards [CA]

Voluntary tiers
exceeding Title 24

Building Standards
Commission not required Local building

departments

Low Income Housing Tax
Credits [CA/US]

Energy Efficiency Tax
Credits

California Tax Credit
Allocation Committee not required Building Owner

Certification

Federal Energy Efficiency
Tax Credits thru 12/31//2013
[US]

Energy Efficiency Tax
Credits

Internal Revenue
Service not required HERS Rater

ENERGY STAR [US] Energy Efficiency
Marketing EPA/DOE/IOUs not required HERS Rater

LEED for Homes [US] Green Certification USGBC not required HERS Rater / LEED
Homes Rater

1 GreenPoint Rated for Existing Homes uses the HERS II rating procedure that has its own certification requirements
2 Many local green building ordinances require GPR verification for residential buildings and LEED AP for nonresidential buildings.
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Summary of Programs (from CABEC Advanced Trainings)

3 A few local ordinances (e.g., Chula Vista) may have a different requirement. Check the governing ordinance for details.

Program Energy Software Minimum Energy Performance Program Website

GreenPoint Rated [CA] EnergyPro v5.0 or
Micropas 8 ≥ 15% better than Title 24 greenpointrated.org

New Solar Homes
Partnership [CA]

EnergyPro v5.0 or
Micropas 8 ≥ 15% better than Title 24 gosolarcalifornia.ca.gov

Utility Incentives [CA] EnergyPro v5.0 or
Micropas 8 ≥ 15% better than Title 24 flexyourpower.com

HERS II for Existing Homes
[CA] EnergyPro v5.0 no minimum required / rating

only (not Title 24) energy.ca.gov/HERS/index.html

Local Green Building and
Energy Ordinances [CA]

EnergyPro v5.0 or
Micropas 8

≥ 15% better than Title 24
(generally)3

energy.ca.gov/title24/2008standards/
ordinances/

California Green Building
Standards [CA]

EnergyPro v5.0 or
Micropas 8 ≥ 15% better than Title 24 documents.dgs.ca.gov/bsc/2009/part11

_2008_calgreen_code.pdf

Low Income Housing Tax
Credits [CA/US]

EnergyPro v5.0 or
Micropas 8

ENERGY STAR Appliances/
Lighting ≥ 10% or  ≥ 15% better

than Title 24
treasurer.ca.gov/CTACAC/

Federal Energy Efficiency
Tax Credits thru 12/31//2013
[US]

EnergyPro v5.0 or
Micropas 8 ≥ 50% better than 2004 IECC energy.gov/additionaltaxbreaks.htm

ENERGY STAR [US] EnergyPro v5.0 or
Micropas 8

≥ 15% better than Title 24 plus
all ES requirements energystar.gov

LEED for Homes [US] EnergyPro v5.0 or
Micropas 8

≥ 15% better than Title 24 plus
ENERGY STAR

plus prerequisites
usgbc.org/homes/
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CEC-Approved Green Building Ordinances

 Periodically check the Energy Commission web site to see if local
jurisdictions where you do projects have a legally enforceable
green building or energy ordinance

 http://www.energy.ca.gov/title24/2008standards/ordinances/

 Current approved ordinances include: Chula Vista, Hayward,
Morgan Hill, Palo Alto, Richmond, San Francisco, San Jose, Santa
Clara County, Sonoma County, Union City

 Ordinances pending approval include: San Rafael, Marin County,
Los Altos, Redwood City

 Other green building ordinances have passed or are pending local
government approval, but have not been approved by the CEC
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2008 Nonresidential Issues

Includes High-rise Residential and Hotel/Motel
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Prescriptive Envelope: Alterations

General rules:

All altered envelope components must meet the prescriptive
requirements — with a few exceptions (Section 149(b)1.A.i.)

 May replace < 150 sf fenestration in entire building and not meet
the RSGC or SHGC values; or,

 May add < 50 sf fenestration and not meet the RSGC or SHGC
values

 For high-rise residential and hotel/motel buildings, may add < 150
sf fenestration and < 50 sf skylights if both the following are met:

 The RSGC for 30% – 40% WWR

 The 2.1% – 5.0% SHGC for skylights
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Envelope Performance: Alterations

 General modeling rule: Software user must specify each assembly,
fenestration, equipment and other related inputs as one of four
conditions (no change from the 2005 standards)
 “Existing:” an existing condition that does not change as part of the alteration
 “Altered:” a replacement or upgrade of the existing condition for that item
 “Removed:” an item is removed as part of the overall remodel (and not

replaced or upgraded)
 “New:” an entirely new construction assembly or other feature not in the

existing building

 The software (e.g., EnergyPro) automatically sets the energy
budget for the standard design based on the condition (“Status”) of
the feature, and whether each altered measure meets the
designated threshold value

 These rules are likely to make many Alterations difficult to
work using the performance approach
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Prescriptive Envelope Overall TDV Energy

 Demonstrate only that post-alteration Overall TDV energy is
less than pre-alteration Overall TDV energy including roof, wall ,
floor U-factors; fenestration U-factors, SHGC values, exterior
shading and cool roofs (see “Exception 1 to Section 149(b)1B”)

 Note: this is a correction to the slide in the November, 2009
CABEC Advanced Trainings

 EP v5 does the Overall TDV calculation, but does not automate
the pre- and post-alteration comparison; set up two separate
files, run them, print and document comparison of Overall TDV
values (note: no longer any “User Defined” reports in EPv5)
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building envelope” (Section 149(b)1.A.ii.) for “alterations to the
building envelope other than those subject to 149(b)1.B
[i.e., cool roofs]” (Section 149(b)1.A)
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Cool Roof: Alterations

 Existing roof & new roof have a rock or gravel surface; and,

 No removal of existing roof layers > 50% or > 2,000 sf
(whichever is less); and,

 No recoating with a liquid applied coating; and,

 No installation of a recover board, rigid insulation or other
rigid smooth substrate to separate and protect new roof
covering from the existing roof
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replaced (whichever is less)

Must meet all prescriptive cool roof requirements unless:

If:

Then:
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Roof: Alterations

 When low-sloped roofs (< 2:12) are exposed to roof deck or
recover boards, exposed area must be insulated per Table 149-A
(Section 149(b)1.B.iv.)

 Nonresidential:  R-8 in zones 1, 3 - 8; R-14 in zones 2, 10–16

 High-rise Residential and Hotel/Motel:  R-14 in all zones
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Exceptions:
 Existing roof > R-7 or < 0.089 U-factor; or,
 Mechanical equipment on roof not disconnected and lifted, so

maximum insulation thickness must allow 8” from roof membrane to
top of base flashing; or, a similar exception with penthouse or parapet
walls that meet other conditions; or,

 Tapered insulation okay if average “thermal resistance” [sic]
> value specified in Table 149-A (e.g., average U-factor x area)

Exceptions:
 Existing roof > R-7 or < 0.089 U-factor; or,
 Mechanical equipment on roof not disconnected and lifted, so

maximum insulation thickness must allow 8” from roof membrane to
top of base flashing; or, a similar exception with penthouse or parapet
walls that meet other conditions; or,

 Tapered insulation okay if average “thermal resistance” [sic]
> value specified in Table 149-A (e.g., average U-factor x area)
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Prescriptive Indoor Lighting: Alterations

 Title 24 triggered when (a) more than 50% of fixtures replaced or
moved; or, (b) when increasing connected w/sf

 Alterations no different from prescriptive indoor lighting for new
construction, except:

 Decide which enclosed spaces or floor areas are part of the
lighting alterations

 Existing lighting fixtures which remain must be included if they
are within the altered lighting areas

 Assumptions must be illustrated clearly

 Additions are handled the same as new construction
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Fenestration U-Factor
U-Factors can be used from the following:

 Table 116-A  Default Fenestration Product U-Factors

 NFRC rated fenestration products or NFRC label certificate

 Nonresidential Appendix 6-1 U-Factor Formula

Converts a center-of-glass U-factor to an overall
fenestration U-factor

 CMA (Component Modeling Approach)

Developed by NFRC for nonresidential fenestration
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 Nonresidential Appendix 6-1:
U-Factor formula

 Converts a center-of-glass
(“COG”) U-factor to overall
fenestration U-factor

 Only for skylights and site built
glazing in buildings with
< 10,000 sf vertical glass

 Built into EnergyPro v5 and
documented on new ENV-1C

Fenestration U-Factor
Fe
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n U-Factor formula based on
center-of-glass U-Factor from
manufacturer specifications

NEW
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Fenestration SHGC (no change from 2005 standards)

 SHGC formula based on
center-of-glass SHGC  (from
manufacturer)

 Nonresidential Appendix 6-2
Alternate SHGC calculation
converts COG SHGC to overall
SHGC (only for skylights and
site built glazing in buildings
with < 10,000 sf vertical glass)

 Built into EnergyPro v5 and
documented on new ENV-1C

 NFRC rating for SHGC must
be used instead of the COG
SHGC if building has > 10,000
sf of vertical glazing
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Center-of-Glass (COG) U-Factor or SHGC

 Restricted for permitting to buildings where vertical site built
glazing < 10,000 sf

 Because the overall U-factor and SHGC values that come out of
the COG method are conservative, they can generally be used as
a conservative estimate of the final NFRC values derived from the
glass type selected

 Can use EnergyPro to calculate the overall U-factor and SHGC
from COG values, but they must be input into EP as NFRC values

 However: be sure client(s) understand and follow up with getting
the NFRC ratings and/or label certificates before final inspection
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 General lighting in spaces > 100 square feet; and, which has an
LPD > 0.80 watts/sf must have:

 Multi-level lighting controls with at least one step between 30%
and 70% of design lighting power and allow the power of all lights
to be manually turned off

 Reasonably uniform level of illuminance shall be achieved with:

o Continuous or stepped dimming of all lamps or luminaires; or

o Switching alternate lamps in luminaires, alternate luminaires
and alternate rows of luminaires

Mandatory Lighting Controls
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Mandatory Multi-Level Lighting Controls (Section 131(b))
No change from the 2005 standards
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 Offices < 250 square feet
 Multipurpose rooms < 1000 square feet
 Any size classrooms
 Any size conference rooms

Mandatory Lighting Controls
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g Mandatory (On/Off) Occupancy
Sensors (OS) in Section 131(d)4

Remember: These spaces don’t count for any lighting compliance (PAF)
credit unless the designer specifies “Multi-Level Occupancy Sensors”
Remember: These spaces don’t count for any lighting compliance (PAF)
credit unless the designer specifies “Multi-Level Occupancy Sensors”

NEW

Must meet all requirements of Section 119(d)
for Occupant Sensors, Motion Sensors and
Vacancy Sensors

362008 Standards Issues: May 6, 2010



Lighting Controls for Compliance Credit

Table 146-C Lighting Power Adjustment Factors (PAFs)
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Multi-Level Occupant Sensors
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Multi-Level Occupant Sensors (continued)

 “ After that event occurs ..” means that all lights cannot be
switched on simultaneously

 According to Gary Flamm of the CEC, one can meet the
mandatory shutoff requirements, as well as get a PAF, for a two-
switch leg, manual-on occupant sensor

 To qualify for the PAF, the MLOS must sequence through at least
two [non-simultaneous] control events: one action may be either
manual or automatic, but the second action must be manual

 It is the 30% -70% initial on level that primarily differentiates the
PAF-compliant MLOS from a system minimally compliant with
131(b) and 131(d)4;  but the controls technically do not qualify if all
lights can be turned on simultaneously (e.g., with one switch)

 Two manual-on switches meet the requirement, according to the
CEC, but this option may be eliminated in the 2011 standards
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Mandatory Controls: Skylit Areas > 2,500 sf

Enclosed spaces with skylit areas > 2,500 ft² shall have automatic
daylighting controls for electric lighting
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Mandatory Controls: Skylit Areas > 2,500 sf

Exceptions in Section 131(c)2B:

 Skylit daylight areas where existing adjacent structures obstruct
sunlight for > 6 hrs/day on March 21st/Sept. 21st

 When skylight “effective aperture” [i.e., Area x Visible
Transmittance] is > 4% and all general lighting in skylit area is
controlled by a multi-level astronomical time [Section 119(h)]
switch and has an override switch [Section 131(d)2]

 When skylight effective aperture is < 0.6% [e.g., Kalwall skylights
with a low VT]
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Mandatory Controls: Skylit Areas > 2,500 sf

When is this triggered?

 You’re not likely to see skylit areas drawn on plans; however,
remember to “eyeball” larger nonresidential spaces with lots of
skylights to consider whether the requirement is triggered

 If it appears to need the automatic daylighting controls, remind
your client(s) to draw – or have someone draw -- the skylit area to
identify which fixtures are affected

 If your client(s) have no idea what you’re talking about, refer them
to the Nonresidential Compliance Manual
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Skylit Area: Building Section

 See p. 3-22 of the Nonresidential Compliance Manual

 Still lack of clarity in some conditions (e.g., ceiling height with
sloped ceilings and/or sloped skylights)
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Automatic Daylighting Control PAF and VT
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 EA = Effective Aperture calculated in Equations 146-A, B and C

 EA is a function of daylight area, fenestration area and VT
(and Well Efficiency in Skylit EA)

 VT = Visible Light Transmittance which includes frame effects per
NFRC testing procedures

 However, frequently only a center-of-glass “VLT” is known

 Since there is no COG VLT to VT conversion algorithm, the CEC
allows VT and COG VLT to be used interchangeably for now



 Remind your clients about this new mandatory
measure:

 If airside economizer; and

 Serves a high density space
(< 40 sf / occupant); and

 Is single zone or is multiple zone with Zone
Level DDC; then

 CO2 sensor required in each high density space

Mandatory Demand Control Ventilation
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Mandatory Demand Control Ventilation

Remember:  Exceptions to CO2 sensor requirement are good
performance method credits:

 Classrooms
 Call centers
 Office spaces served by multiple zone systems that are

continuously occupied during normal business hours
 Healthcare facilities and medical buildings,
 Public areas of social services buildings
 Beauty Salon
 Spaces < 150 sqft or < 10 people
 Exhaust CFM > Design Ventilation  CFM – 0.2 cfm/ft2)
 Spaces with processes or operations that generate dusts, fumes,

mists, vapors, or gases and are not provided with local exhaust
ventilation
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Exceeding Title 24 Per Local Ordinances
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 How are local green building ordinances (GBOs) written?

 For High-rise residential buildings, GBOs typically reference
GreenPoint Rated, sometimes reference LEED, and a few are
beginning to reference the California Green Building Standards
(“CAL Green”)

 For Nonresidential and Hotel/Motel buildings, GBOs typically
reference LEED; and a few are beginning to reference CAL Green

 If showing that a nonresidential building exceeds the standards by
15%, the accepted rule is that in the %-better-than calculation:

o Process and receptacle energy use components may be
omitted from both the Standard and Proposed designs; or,

o In high-rise residential buildings, lighting, process and
receptacle energy use components may all be omitted from
both the Standard and the Proposed designs



LEED Minimum Energy Requirement
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 Check the local ordinance that references LEED as to which of
these applies in demonstrating that the minimum energy
performance requirement has been met:

o The ordinance – or an administrative bulletin referenced in the
ordinance – offers an option to exceed the standards by 15%
to meet the LEED energy requirement (e.g., San Francisco)

o The ordinance explicitly requires exceeding the standards by
15% apart from the LEED energy pre-requisite (e.g., Chula
Vista and Palo Alto)

o In rate instances, the ordinance offers no 2008 Title 24
equivalent to LEED, in which case one of the LEED energy
methods must be used and full LEED energy documentation
must be submitted
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 Let the CABEC Standards Committee know of problems as
they come to light (email mike@gabelenergy.com or
admin@cabec.org)

 If you can, propose solutions – either a quick fix under the
2008 standards, or a better solution under the 2011 standards

 Consider joining the CABEC Standards Committee to work on
these issues

 To improve enforcement: if you have a good relationship with
your local building departments, recommend that they host a
free, on site Title 24 training sponsored by the utility company

 Jill Marver of PG&E is coordinating building department
trainings, and will speak about utility Codes & Standards work
this afternoon at 4:30 pm
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