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Roofing Contractor Training
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Brief Background - Title 24, Part 6

(California Building Energy Efficiency Standards)

California energy standards began 1978
Updated every 3 years

Standards address:

— Building Envelope: Insulation, windows, roofing
— Lighting: Electric lighting allowances

— HVAC: Equipment standards, duct leakage, etc.

First cool roofing regulations took effect on
October 1, 2005; amended for roof coatings
September 11, 2006



How Cool is a Cool Roof? (Part 1)

Sacramento, Noonish,
July 12, 2000, 89°F

_ BUR topped BUR topped
EPDM single-ply with aggregate with capsheet
Surface 173°F 159°F 158 °F

Courtesy Dan Varvais



How Cool is a Cool Roof? (Part 2)

Sacramento, Noonish,
July 12, 2000, 89°F

Cool single-ply Cool coating over BUR
121°F 108°F
.--# ' |

Courtesy Dan Varvais



Why Does Roof Surface {3}
Temperature Matter?

)

» Hotter roof drives heat into the building,

increasing need for air conditioning
 Air conditioning is electricity-intensive
 Demand for electricity - -

— stresses the statewide electric power grid
(possible power outages)

— costs building owners money




How Does Title 24
Energy Code Work?

Sets an energy budget for NEW
buildings AND additions & alterations
(includes re-roofing)

— Budget is in units of energy
kBtu per square foot per year

— Budget varies by climate zone (16
climate zones in California)




California’s 16 Climate Zones

W Details and list of cities at
| www.energy.ca.gov/imaps/

Climate ]

Zone 1, climate_zone_map.html
coastal,

i%%gljy’ Climate Zone 16 — mountains,

snows in winter, less than 80°F in
summer

Many inland climate
zones — mild winters,
hot dry summers
(population
increasing, air
conditioning needs
increasing)

Cool Roof Regulations Apply to ALL Climate Zones



How Does Title 24 Energy Code Work?
Meeting the Energy Budget

* Design the building or addition/alteration
with appropriate energy efficiency features

« Submit documentation to building
department with permit application

« Construct the building/addition/alteration
with those features

Building Inspectors are the enforcers for Title 24
energy measures (not a perfect system, yet)



How Does Title 24
Energy Code Work? (cont'd)

For NEW construction, builders must show
energy compliance by either - -

— Following Title 24 prescriptive requirements for
building envelope, lighting & HVAC (our list of
minimum requirements)

or

— Running computer simulation showing that
building performance exceeds that of an identical
building with the prescriptive measures — more
flexible 9



How Does Title 24
Energy Code Work? (cont'd)

For reroofing, contractors must show energy
compliance by either - -

— Following Title 24 prescriptive requirements for
cool roofs

or
— Installing noncool roof plus roof insulation

10



Construction Team Roles

Team Member Role

(wener Provide code-compliant building {even if permit is not
required.)

Crwvner's Architect or Construction Project coordination including huilding permits

Manager

Fermitting Agency Assurance that all plans comply with the Califomia Code of
Fegulations

Energy Consultant Handle all Title 24 calculations and daocumentation

Foofing Products Manufacturers If providing a product to meet Title 24 standards, test

with supervisory entity (CRRC) and affix CRRC label

Foofing Contractor Comply with Title 24 standards. If permit is required,
furnish documentation to Building Department

California building standards are regulations required by law — permit or not.
11




What Are the Cool Roof
Regulations? (part 1)

* Cool roofs are NOT mandatory

— They are a part of the list or
“prescription” of minimum levels of
energy efficiency

— These prescriptive energy measures
help set the building’s energy budget

12



What Are the Cool Roof
Regulations? (part 2)

» Cool roofs are NOT mandatory
Which means....

If you don’t put on a cool roof, you must
find energy savings elsewhere to meet
the energy budget

— When reroofing, this means
« install a fully compliant cool roof OR

* install a non-cool roof & roof insulation

» ARMA has developed a calculator to
determine insulation R-value needed (later
in this presentation) 13




What Are the Cool Roof
Regulations? (part 3) — Building Types

« Current (2005) cool roof regulations apply when all of
the following occur:
— Nonresidential building
— Conditioned building (air conditioned or heated or both)
— Roofing is low slope (< 2:12)
* There are some exemptions:

— Type “I” Occupancies: Health care facilities, prisons
— Federal Buildings

« See California Energy Commission’s “Blueprint” #83

for details — your handout or on Internet
www.energy.ca.gov/efficiency/blueprint

14



Where Are Cool Roofs Optional?

Cool Roofs Are Optional
(NOT prescriptive, NOT mandatory) for:

— Hotels and motels

— ALL residential buildings (including high-rise
apartments/condos)

— Unconditioned buildings (see examples of partially conditioned
or heated on later slide)

— Refrigerated warehouses, other spaces held under 55°F, and
spaces held over 90°F

— Buildings cooled by evaporative coolers/swamp coolers and
not heated

— Roofs with slopes over 2:12

15



What Criteria Do the Energy
Standards Set for Cool Roofs?

Roof materials must - -

1. Meet criteria for minimum levels of reflectance
and emittance

2. Be tested & rated through an objective third
party, the Cool Roof Rating Council (CRRC)
Be properly labeled

4. Coatings liquid-applied in the field must meet
ASTM test requirements and be of proper
coverage/dry mil thickness

.W

16



Criteria 1: Reflectance &
Emittance

vAg
1. Meet energy efficient criteria: minimum v
levels of reflectance and emittance

[Title 24, Part 6, §118(i)3]

Reflectance:
sun’s energy
(heat) bouncing
chan’ off roof surface

Graphic provided courtesy of Johns Manville

17



What Is Emittance?

*Not ALL of sun’s energy striking roof, =

=
. -]
bounces off; some is absorbed. L

v
>
va

*Absorbed energy is given off — emitted — at
different rates by different materials.

‘Emittance” is a measure of how quickly or
efficiently the absorbed energy is given off.

Important: because heat

éégg emitted slowly has time to
X penetrate downward into the

EMITLANCE.  reflectance building; it is undesirable in
. . O [ R . .
O o o O o o most CA climate zones; it

O o o B O O &9 increases air conditioning

Graphic provided courtesy of Johns Manville 18



Prescriptive Requirements for
Reflectance and Emittance

* Initial Reflectance at least 0.70

e Initial Emittance at least 0.75

* Roof materials with values less than
these can be used to meet the energy
budget but —

—you must find energy savings equivalence
via Insulation or other measures

19



Examples of
Reflectance and Emittance

.H' r.-.-. o z e
White coating over BUR Black single-ply
Reflectance: .70 to .91 Reflectance: .06 to .12

Emittance: .85 to .92 Emittance: .82 to .87

20



More Examples of
Reflectance and Emittance

Aluminum Coatings
« Reflectance: .61to .74

« Emittance: .33 to .50

Metals (metal coatings and uncoated metal
roofs) are LOW emitters

21



Criteria 2: Third Party Rating of Roof
Materials

« Materials are rated for reflectance and
emittance through Cool Roof Rating
Council Rated Products Directory,
www.coolroofs.org

* Aged data (three-year data) are ignored
for now. Reflectance degradation is
assumed, with no washing of roofs.

22



Excerpt from CRRC Rated Product
Directory (www.coolroofs.org)

« CRRC Rated Products Directory is
updated at least monthly

23



TAKE NOTE!

* Not all CRRC-rated materials comply with the Title
24 prescriptive requirements

* You can use CRRC-rated materials that don’'t meet
the prescriptive requirements, but you must reach

energy savings equivalence using insulation or
other measures

« Energy Star products do not automatically qualify.
Use the CRRC Rated Products Directory.

24



Criteria 3: Product Must Be
Labeled

Manufacturer obtains labeling rights only through license
agreement w/CRRC. SAMPLE LABEL.:

Initial Weathered
Solar Reflectance 0.82 Pending
Thermal Emittance 0.89  Pending

Rated Product ID Number XX XXX
COOL ROOF Licensed Seller ID Number XXXXX
RATING COUNCIL ® - . . +

Classification Production Line

Cool Roof Rating Couneil ratings are determined for a fixed set of conditions, and may not be appropriate
for determining seasonal energy performance. The actual effect of solar reflectance and thermal emittance
on building performance may vary.

Manufacturer of product stipulates that these ratings were determined in accordance with the applicable
Cool Roof Rating Council procedures.

25




Criteria 4: Liquid Coatings
(2006 Changes)

New requirements effective Sept. 11, 2006:

— Apply all coatings at thickness or coverage
recommended by manufacturer for each surface
type

— Meet Table 118-C or ASTM C836, D3468,
D6083, and/or D6694 as appropriate

— Cement-based coatings to meet ASTM D822
AND C1583 and D5870

— Adds ASTM D522, Test B, to Table 118-C as

alternative to elongation & tensile testing at 0°F
26



Specifics for Nonresidential
Reroofing

* Prescriptive (not mandatory)

« If >50% or >2,000 sf of low-sloped roof, whichever
IS less, Is being replaced, recovered, or recoated,

cool roof regulations kick in [§ 149(b)1B] (SEE next slide)
— Install a cool roof that meets prescriptive OR

— Install a roof that does not meet prescriptive
plus install roof insulation

¢ This is how a garden roof or BIPV* roof can be
installed when re-roofing

*BIPV = Building-integrated photovoltaics (solar electric pv modules
become the roof)
27



Reroofing Example 1 - 50% or 2,000
Square Feet (Whichever Is Less)

Example 1

 Total Roof Area = 44 sqs.
* Reroofing 21 squares.

This is less than 50% but more than
2,000 sq.ft., so cool roof
requirements apply.




Reroofing Example 2 - 50% or 2,000
Square Feet (Whichever Is Less)

Example 2

 Total Roof Area = 37 s(s.
* Reroofing 19 sgs.

This is less than 2,000 sf but over 50%, so
cool roof requirements apply.

29



Reroofing Example 3 - 50% or 2,000
Square Feet (Whichever Is Less)

Example 3

* Total Roof Area = 33 s(s.
* Reroofing 16 sgs.

Reroofing less than 50% and less than
20 squares, so cool roof is not
required.

30



Reroofing Example 4 — Unconditioned
Warehouse Containing Office

* Unconditioned Warehouse Containing
Conditioned Office Space

— Cool Roof Regulations Apply? Consider
two cases...

31



Case 1. Conditioned Space’s Walls Don’t Go
All the Way to Warehouse Roof

S
—~ NO Cool Roof
Needed!

2 Applies for any
distance between
warehouse roof
and ‘lid’ of
conditioned

Conditioned . el space
space |

32




Case 2 — Walls of Conditioned Space
Reach Warehouse Roof

/ AIR CONDITIONER

SOLID WALL

& DROPPED CEILING
Bse== 1 N0 CEILING

UHEDHDITIDHED WAREHOUSE EDHDIIDHED OFFICE SPACE
Cool Roof requirements apply

OVER THE CONDITIONED SPACE(S) ONLY
not over the entire warehouse roof =3




New Construction: “Partly” Cool Roofs

* Roofing materials not meeting the
prescriptive requirements for 0.70
reflectance and 0.75 emittance can get

“partial” energy credit

— Must use approved computer software to model
the building’s energy performance

OR

— Must use prescriptive “overall envelope
approach” (allows trade-offs among components
of the building envelope) — ARMA calculator to
determine R-value if use roof insulation 34



Other Roof Situations — Barrel, Sawtooth

Roof slope area < 2:12 must meet Title 24

Barrel

35



Other Roof Situations -
Mixed Use Buildings

 Mixed Residential and Nonresidential
Occupancies. Any nonresidential conditioned
space with a low-sloped roof must observe the
cool roof regulations, even if mixed in with
residential, except:

— Minor Occupancy. If an occupancy type occupies
less than 10% of the total conditioned floor area, then
it may optionally be treated as if it were of the major

occupancy.

36



Insulation Tradeoff Calculator
Example #1 - CRRC listed, complies with Emittance NOT Reflectance

Prescriptive Criteria for Non-Residential Reroof Construction

Enter B ™ 7 L_- - t R I f . t Use only for products with
e . ] |S Va ue O eXls N emittance less than 075
Enter Climate Zone Number in Number | . . g (enter decimal value only.)
the Red box from Table 1 fron insulation
1 2 3|__¥ A [4a]
Building Mass Existing Reflectance Reflectanc Solar Infrared
Climate Zone (Enter No. 1-16) {Enter No. 1-3) R-Value | |standard (p.y}|Proposed (p,.)) Relfectance Emittance
12 1 1.0 /| 070 0.25 / .
< = ———
Table 1 Takle 2
Climate Zone Heat
Humber Example City |[Entry Humber| Building Mass| Capacity Calculated Pprop
1 Arcata 1 Light HC <7
2 Santa Rosa 2 Medium HC :7 & <15 #VA L U EI
3 Oakland 3 Heawy HC > 15
4 Sunnyvale
5 Santa Maria
13 Los Angeles
L San Diego
] El Toro Famparatie | Nolay Paedar o Wainhang ﬂ
9 Burbank Ui Factar (1F (68 Faeton A Reaults
10 Riverside T 35 F 26 a2
11 Re« Bluff N
12 Sacremento
13 Fresno Heaunad ot thbasiar Existing Trade-0Off Additional
14 China Lake Haneniy R-Value R-Value R-Value
15 El Centro
19 ML, Shasta 11.0 15.1 4.1

www.asphaltroofing.org/titie24 reroof.htmi 37



Insulation Tradeoff Calculator - Example #2
CRRC listed - does NOT comply with Emittance or Reflectance

truction

Prescriptive Criteria for Non-Residenti

Enter Buildi L|St R Value Of eX|St|ng Use only for products with
Enter Climate Zone Number in Number In th . . emittance less than 0.75
the Red box from Table 1 from Ta insulation (ERiEr e R VAN )
1 2 3 4 - v B v
Building Mass Existing Reflectance eflectance Solar Infrared
Climate Zone (Enter No. 1-16) (Enter No. 1-3) R-Value | Standard (psy) | Rroposed (p,.,,) Relfectance Emittance
12 1 \11.0 /| 070 N0.59 ] 0.62 0.65
Table 1 Table 2 ~— \q A /
Climate Zone Number |Eyample City Entry Number| Building Mass |Heat Capacity al&'lﬂ‘@mmp
1 Arcata 1 Light HC <7
2 Santa Rosa 2 Medium HC 27 & <15 ( 0 -59 )
3 Oakland 3 Heavy HE >15 N~
4 Sunnyvale
5 Santa Maria
6 Los Angeles
Fs San Diego
8 El Toro Temperature | Solar Factor Weighting ﬂ
9 Burbank Up.tg Factor (TF) (SF) Factor (WF) Res S
10 Riverside 0.090909091 45 126 0.92
1 Red Bluff \
12 Sacremento
13 Fresno Required Total U-Factor,,,, Existing Trade-Off Additional
14 China Lake 0.083260 R-Value R-Value R-Value
15 El Centro
2 2 11.0 | 12.0 [\ 1.0 |
pa————

www.asphaltroofing.org/titie24 reroof.html _,



Roof Materials
Not CRRC Tested and Rated

» Materials not tested & rated through
CRRC are assigned a default value for
reflectance — it is LOW, only 0.10

* You can use materials not rated by CRRC
but you must meet the energy budget
under the Title 24 Energy Standards’
performance compliance method.

39



Insulation Tradeoff Calculator
Example #3 — NOT CRRC listed — Product defaults to 0.10

Prescriptive Criteria for Non-Residential Reroof Construction

Enter Climate Zone Number in

Enter Br-*

Number hi

List R value of existing

Reflectance Calculator

Usze only for products with
emittance less than 075
[enter decimal value only ]

Solar Infrared
Relfectance Emittance

Calculated pprop

#VALUE!

RNP&

Existing
R-Value

Trade-(ff
R-Value

Additional
B-Value

the Red hox from Table 1 from insulation
1 2 3 4
Building Mass Existing Reflectance Reflectand
Climate Zone (Enter No. 1-16) {Enter No. 1.3} R-Value ) [|Standard {p .} |Proposed {p,J,)
12 1 \ 50 /| o0 |\ 0.10/
 ——
Takle 1 Takle 2
Climate Zone Heat
Humber Example City |[Entry Humber| Building Mass| Capacity
1 Arcata 1 Light HC <T | !
2 Santa Rosa 2 Medium HC:7 & <15
3 Cakland 3 Heawvy HC >15
4 Sunnyvale
5 Santa Maria
13 Los Angeles
T San Diego
3 El Toro Femperatin e P Ralar Paekar b Wainhhaye ﬂ
9 Burbank o Facdar i1 i Faeias W
10 Riverside B 55 e AT
1" Red Bluff
12 Sacremento
13 Fresno e Totid b adtor L
14 China Lake G SRR
15 El Centro
16 Mt. Shasta

3.0

7.5 2.5

www.asphaltroofing.org/title24 reroof.html ,,



Reroofing & Roof Insulation Guidelines
Case Study 1

Existing roof has
insulation above deck;
insulation is undisturbed
during reroof

Existing roof
has no insulation
above the deck

Installing
T24 prescriptive
,\. cool roof?

Yes

Install insulation;
NO insulation needed determine needed R-value
Use Insulation Calculator

41




Reroofing & Roof Insulation Guidelines
Case Study 2

Existing roof has
insulation above deck;
Insulation is removed or disturbed
during reroof

Installing
T24 prescriptive
A cool roof?

Yes

Install new insulation Install more insulation;
not less than R-value determine needed R-value
of original Use Insulation Calculator

42




Ways to Comply (Cool Roof Options)

or metallic coating

requirements

Roofs come | Cool Option | Cool Option | ‘Partly’ Cool or
as... #1 #2 Noncool roofs
BUR (Including Select Over non- May or may not be
Smooth, Gravel manufactured | compliant or CRRC listed.
or Cap) product non-rated Use Prescriptive
meeting system: Overall Envelope
Modified Bitumen 0.70 Select Coating (tradeoff) Approach
Reflectance from CRRC list
Single Ply 0.75 Emittance | that meets Or
(see CRRC 0.70 Reflectance
Coated Metal :
rated product | 0.75 Emittance
(nonmetal coat) : Computer Software
directory) and meets
Spray Foam physical (Performance)
Uncoated Metal N/A property Method




A Word on Fire Ratings

 Title 24 Energy Standards only address energy
savings, not other code requirements.

* Architect, Contractor, Consultant etc. is still
required to:

— Meet requirements of the Energy Standards
AND

— Select system that meets code-required fire
ratings

44



T24 Forms for Reroofing to Accompany
Permit Application

At time of design for reroofing include Certificate of Compliance on drawings.
—  Form ENV-1part1 & 2

» At time of submission for permit include:
—  Form ENV-2 part 1 & 2 - Material Compliance OR
—  ENV-3 part 5 — Overall Envelope Method

See Nonresidential Compliance Manual Appendix A for details
www. energy.ca.gov/title24/2005standards/ nonresidential manual.html

NOTES:
- Check with building dept for requirements

- T24 FORMS ARE BEING UPDATED AND
SIMPLIFIED

45



ENVELOPE COMPONENT METHOD (Part 2 of 2) ENV-Z-C

COOL ROOFS - LOW-SLOPED - See Section 3.4 inthe-bRivt and §118(i)3 and §143(a)1 in the Energy Standards for further
description about exterior roofs and Eﬂa.udatﬂrrﬁaqmrem ents for Cool Roofs.

v' CHECK APBLIGABITE BOXES
Dption 1- Tested - Initial Thermal Emittance 2 0.75 and Intial Solar Reflectance 2 0.70

rosed'&m@ncaand reflectance must be = the
staldard when tested'mttLCRE'S T Proposed Standard

1. Bnter proposed initial thermal emltta'ncg.r, m| == 0.86 20.75 lf proposed 2 to the Standard then it complies.
L. Gnter the proposed initial solar reflectance, piial | 0.70 = 0.70 lf proposed 2 to the Standard then it complies.

3. Vilhen applying Liquid Field Applied Coatings, the coating must be applied with a minimum dry mil thickness of 20 mils across the
Fntir;e roof surface and meet minimum performance requirements listed in §118(i)3 and Table 118-C. Select the applicable coating:

u AIuminum-Pigmented Asphalt || Cement-Based O] Other
Rodk Coating Roof Coating

O bption 2 - CRRC-1 Tested - Initial Thermal Emittance < 0.75

Proflosed initial thermal emittance < 0.75 when tested
ith CRRC-1. Proposed Standard
1. Erimter proposed initial thermal emittance, £ <0.75 hglacélmecsl-cm;:r;nr initial
. Standard
3 Erlter the initial solar reflectance, pinitial 0.70 + [0.34 X (0.75 - &initial)] rital
B nital =
|
3. To apply Liquid Field Applied Coatings, the coating must be applied with a minimum dry mil thickness of 20 mils across the entire

rr:nof urface and meet minimum performance requirements listed in §118(i)3 and Table 118-C. Select the applicable coating:

Aluminum-Pigmented Asphalt Cement-Based
: : Other
oof¥Coatin oof Cnatlng

v X1 CRRC-1 Label Attached to Submittal
Note if no CRRC-1 label is available. this compliance method can not be used).
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> ™

ENVELOPE COMPONENT METHOD  (Part20f2) _( ENV-2-C )
=

COOL ROOFS - LOW-SLOPED - See Section 3.4 in the NRM and §118(i)3 and § 14et8)1 in the Energy Standards for further
description about exterior roofs and mandatory requirements for Cool Roofs.

v" CHECK APPLICABLE BOXES
apeTntial Solar Reflectance = 0.70

O Option 1- Tested - Initial Thermal Emittance 2 0.75

Proposed emittance and reflectance must be 2 the

standard when tested with CRRC-1. Proposed Standard

1. Enter proposed initial thermal empisefice, Sl 20.75 lf proposed 2 to the Standard then it complies.

2. Enter the proposed inijia#€olar reflectance, pial 20.70 lf proposed 2 to the Standard then it complies.

3. When applyiserLiquid Field Applied Coatings, the coating must be applied with a minimum dry mil thickness of 20 mils across the

entire rga

urface and meet minimum performance requirements listed in §118(i)3 and Table 118-C. Select the applicable coating:

Aluminum-Pigmented Asphalt || Cement-Based [ Other
Roof Coating Roof Coating

mm ted - Initial Thermal Emittance < 0.75

Progosed initial Yrermal emittanceY.75 when tested
ithICRRC-1. Proposed Standard
1. Efter prnpased&ial thermal emittance, £pa 0. 40 <0.75 hglfﬁ;l:gecsl-cll.:}z:r;nﬂmml
— Standard
2. Epter the initial solar reflectance, pinigal 0.70 + [0.34 X (0.75 - &initial )] Sitial -0 82
NIl = o

3. T® apply Liquid Field Applied Coatings, the coating must be applied with a minimum dry mil thickness of 20 mils across the entire
"DDfFUf‘faCE and meet minimum performance requirements listed in §118(i)3 and Table 118-C. Select the applicable coating:

luminum-Pigmented Asphalt Cement-Based
: . Other
oof Coatin oof Cnatlng

v I CRRC-1 Label Attached to Submittal
Note if no CRRC-1 label is available, this compliance method can not be used).
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Example 3: CRRC Rated Product with Successful
Insulation Trade-Off to Gain Compliance
OVERALL ENVELOPE METHOD

FROJEC T MARE

HECHK APPLICABLE BOXES

(Part 5 of 7)

ENV-3-C)

DB

é

ROOF ABSORPTANCE CALCULATION: Use this table to determine the value of the -El'rE:-rEI-Hl'H:-E tar the groposed design,

age 1 - Proposed YES NO
. CRRC-1 Cerffied? X oot 2. ELRE
. 15 the themmal emittancs 2 0,757 G o 3. X S i 5.
. Enier fhe indfial redectance jyy valus PR prop = Go to 4. Insert valus incaloulation.
1. Caleulate oapeg = 09407 e pep _— Enter calculated valus in Columin F bebow.
age & - CRRC-1 Tested
E Enter initial refactance & emitiancs valuss fom CRRC-1 | = —_ c?ﬂlf;;}:‘m“n valuss in
B Caloulate gy e = 0448 + 1121 g + 00524 gy |Priprp = | Goto 7. Insernt value in calculalion
. Caloulate « = 0080 T i o, W Entar calculated valus in Column F below.
ase 4 - Mot CRRL-1 Tested YE L3

. Iz the roof 3 nonresidengal low-sloped ¥ (2012 or leas)
b, Llge the daetault valuses for abammlanos, «

0. Lse the default vales for ahanrptandce, o

puap

prap

Enter default valus in Columin F belowr,
Enter default valus In Codumn F below.

Slandard absorplance values o for Column J are either
O nenresslenial howw-shogssd nonis g = 045 Enter standand value in Column F below.
o noressdenial high-shopsad oo it = 0.T3 Enter standand valus in Column F bebow.
[OVERALL HEAT GAIW FROM RADLATION OPAGUE SURFACES :
A B C D E F G H I o K
PROPOS ED STaNDARD :
ASEEMBLY HAME SOLAR WEIGHT Wl = MErEam HEAT SARM ARIEA L= Ahsorp | HEAT GAR |
{e=g. Roal1] AREA | FACTOR | FACTOR FacTos | o (BieCaiDeExF ) {hdjusted] FACTOR o o D ] T |
Roof-1 20001126 0.84 D25 187 | 4604.04 2000 1057 145 WK858.06
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Example 3: CRRC Rated Product with Successful

Insulation Trade-Off to Gain Com‘pliancg

WERALL HEAT GAIN FROM RADLATHESH OPAGUE SURFACES
A B c F £ H
ropose
ASEEMBLY NAME SOLAR WEIGHT - |AEsam HEAT G AREN HEANT S
{&.g. Foal1) AREN | FACTOR | FACTOR FaoTos| o (B aiwEwF) {hdjussad) FaASTOR L i O o 301}
Roof-1 2000 126 0.84 |[.037 | .58 | 4542.65 2000 .051 |.45 | 4858.06
2Tl Sesranie] wmed

4542.65 | 5 4 e i coLuMNS | e m | 4858.06
SUETOTAL  of BENV-3-C, Pad Gaf7? SUBTOTAL

49



Example 4: No Insulation Added to non-CRRC Rated
Roof Does Not Comply

OVERALL ENVELOPE METHOD (Part 5 of 7)

HECK APPLICABLE BOXES

A58 1 - Proposed TES NLY
. CRRC-1 Cerified? G Ty 2. G Ty 8.
. Is the themmal emittancs = 0.75F G T 3. G T 5.
. Eniler fhe infal redectance jyu value P prop: = Gy to 4. Insert vaus incaloulation.
A, Caloulads opag = 09407 e prep _— Entar calculated wvalus in Columin F helow.

age - CREC-1 Tested

_ e o . _ . . G to 5. Insart walues in
5 Enter initial redeciance & emittance values from CRRCA |yy= E i = - slculation =
B, Caloulate pgy e = 0448 + 1121 g, +0.524 ¢ PRiprap = G to 7. Insent valus incaloulalion
. Caloulats e, = 0840, Ty o W Entar calculated valus in Column F below.

age 3 - Kol CERC-1 Tegted YES g k]
. Iz the rood & nonresidental ow-shopsd ¥ (2012 o bess) :
b, Lee the detault values for abaomtanos, o

Enter default valus In Columin F beloar,
Enter default valus In Codunmn F helow

pup

0. Use the default values for ahadiptancs, o

prap

Standard absorptance values Ty for Column J are either
OF MeireEalenial how-s hogssd nonds daa = 0,45 Enter standand valus in Column F below.
o nonresidendal high-sloped roods gt T3 _En1-Et standand valus in Column F below. /

~/

DVERALL HEAT GAIN FROM RADIATION AOUE SURFACES
A B C D E F G H | oJ K
PROPOSED STaNDARD
ASSEMBLY HAME SOLAR WEIGHT Wl = Abram HEAT SR MRIEA - Shzorp | HEAT GAR
(=g Foalk1] ARES | FACTOR | FACTOR FalTos | a {BiCailEsF) {fdjusted] FACTOR a 0 Do o] 1)
Roof-1 0001126 0.84 D37 (87 6813.97 2000 (057 145 WK858.06




Example 4: Insulation Added to non-CRRC Rated Roof
to Gain Compliance

WERALL HEAT GAlN FROM RADLATION OPAGUE SURFACES
A B c F G H
ropose
ASSEMBELY HAME SOLAR WEIGHT Ll - AEmam HEANT S AREN HEANT NI
&g, Rool1] ARES | FACTOR | FACTOR FaoToR L (B wExF] {hdjustad) EACTOR L o Dl ol 501

Roof-1 2000 126 0.84 |[.037| .87 | 6813.97 |[2000 |.057 |.45 [ 4858.06

Buhiotals d urd
6813.07 | Sbmideaw vesdunt= | [ 4858.06

SUBTOTAL of ENV-3-C, Part Gaf7 SUBTOTAL
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Example 5: More Insulation Added to non-CRRC Rated
Roof to Gain Compliance
OVERALL ENVELOPE METHOD (Part 5 of 7)

HECHK APPLICABLE BOXES

a5e 1 - Proposed TES LY
. CRIRC-1 Cerified? 5 o 2. 50 o 8.
. 15 the themmal emittancs 2 0,757 G o 3. LS
. Enier fhe indfial redectance jyy valus PR prop = Go to 4. Insert valus incaloulation.
1. Caleulate oapeg = 09407 e pep _— Enter calculated valus in Columin F bebow.

age & - CREC-1 Tested

- il S B oo - - ~ - Gt & Izt walues in
5 Enter initial redeciance & emittance values from CRRC |pyy= Enk = - alculation =
B Caloulate gy e = 0448 + 1121 g + 00524 gy PR prop = Goto 7. Insert vaius incaloulalion
 Caloulate o, = 008400 T o W Entar calculated valus in Column F below.

age 3 - Mol CHEEC-1 Tegted YES MLy
. Iz the roof 3 nonresidengal low-sloped ¥ (2012 or leas) :

. Lise the default values for aboorptance, @, o = 0.0 Enter default wvalus in Column F below.

0. Use the default values for ahanmtance, o, — N Enter default value in Column F below.

Elandard absorptance values a_. for Column J are eithe
o nonresidental howesloped noofs
or nonresidengal high-shoped roofs

Enter standand value in Column F below.
Enter standand valus in Column F bshow.

N—
N\ ~

DVERALL HEAT GAlN FROM RADIATION ?PAQUEEIJR.FA-EES
B B C D E F G H I o K
PROPOS ED STaNDARD
ASEEMBLY HAME SOLAR WEIGHT Wl = MErEam HEAT SARM ARIEA L= Ahsorp | HEAT GAR
(=g Roak1] ARES | FACTOR | FACTOR FaoTos| a {BCaiD=ExF] {Mdjusted) FASTOR a 0 Dt 1)
Roof-1 20001126 0.84 D25 (87 4604.04 2000 (057 145 WK858.06




Example 5: More insulation added to non-CRRC Rated
Roof to Gain Compliance (cont'd)

WERALL HEAT GAlN FROM RADLATION OPAGUE SURFACES
A B c F G H
ropose
ASSEMBELY HAME SOLAR WEIGHT Ll - AEmam HEANT S AREN HEANT NI
&g, Rool1] ARES | FACTOR | FACTOR FaoToR L (B wExF] {hdjustad) EACTOR L o Dl ol 501

Roof-1 2000 126 0.84 |[.025| .87 | 4604.04 |[2000 |.057 |.45 [ 4858.06

2Tl d urd
4604.04 | Shoseam sndie | [4858.06

SUBTOTAL of ENV-3-C, Part Gaf7 SUBTOTAL

53



Resources

Title 24 Energy Hotline
— 800-772-3300 (within CA)
— 916-654-5106 (outside CA)
— title24@energy.state.ca.us

Title 24 Website

— Title 24 Energy Standards and support documents -
www.energy.ca.gov/titie24

Energy Commission Cool Roof Website under
construction
— www.energy.ca.gov/titie24/coolroofs/

Blueprint, Energy Commission Newsletter on
T24 Questions and Answers

— www.energy.ca.gov/efficiency/blueprint 54



More Resources

Free Title 24 Energy Information Videos
— www.energyvideos.com

Trade-off Calculator
— www.asphaltroofing.org/title24 reroof.html

Cool Roof Rating Council
— www.coolroofs.org; 866-465-252

Calif. Assoc. of Building Energy Consultants
— www.cabec.org; 866-360-4002

Approved Title 24 Nonresidential Compliance
Software

— EnergyPro: www.energysoft.com

— Perform 2005: call or email Title 24 Hotline

95



THANK YOU!!

QUESTIONS?



