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California’s Energy Code, Title
24, Part 6: How It Works

1 Establishes an Building Energy Budget
* Budget Varies By Climate Zone

U Mandatory Measures AND either
¢ Prescriptive Approach OR

+ Performance Approach (Use Software
for Modeling)
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Prescriptive Approach for Low
Slope Nonresidential Buildings

3 Envelope Component Approach
¢ Straight Prescription, No Trade-offs
Allowed
O Overall Envelope Approach
* Treats Envelope Components as a

System; Trade-offs Among Envelope
Components are Allowed
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Prescriptive Requirements for
Low Slope Nonresidential Roofs

U R-Value Specified
¢ R-Value Varies By Climate Zone
O Cool Roof Required
+ Solar Reflectance (SR) of 70%
(Unaged)
* Thermal Emittance (TE) of 75%
{Unaged)
U Must Have CRRC Label
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Reflectivity/Insulation Study -
Plan

U Model Cooling and Heating Energy Loads of
Prescriptive or “Cool” Roofs

4 Model Cooling and Heating Energy Loads of
“Non-Cool” Roofs

O Apply Time Dependent Valuation (TDV)
Factors to Cooling and Heating Energy
Requirements

U Adjust Insulation Levels of “Non-Cool”
Roofs to Match Cooling Energ
Requirements of Prescriptive Roof
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Reflectivity/Insulation Study -
Plan (Cont)

U Repeat Previous Analyses to Match TDV-
Weighted Coolin? Energy Requirements of
Prescriptive Roo

O Examine Options Available Under the Overall
Envelope Approach
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Reflectivity/Insulation Study -
Details
U Use STAR (Simplified Transient Analysis of
Roofs) as Modeling Tool

¢ One-Dimensional Transient Heat
Conduction Model

O Input Roof Geometry, Climate Files, and
Fixed Internal Temperatures as Boundary
Conditions

1 Outputs Hourly Temperatures and Heat
Flows

» Cooling and Heating Energy Loads
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Reflectivity/Insulation Study -
Details (Cont)

Q Perform Analyses for “Cool” and “Non-Cool”
Roofs at Mandated Insulation Level
¢ “Cool” Roof Is SR55 and TE75
s “Non-Cool” Roof is SR20 and TES0

U Repeat Analyses for “Non-Cool” Roofs at
Other Insulation Levels Until Cooling Energy
Loads Match

U Repeat Analyses After Applying Time
Dependent Valuation (TDV) Factors to Loads
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Reflectivity/Insulation Study -
Develop Climate Files

1 Obtain Climate Files
for 16 California
Climate Zones

O Make Files STAR-
Compatible
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Reflectivity/Insulation Study -
Develop Climate Files

Zone City Zone City
1 Arcata 9 Burbank
2 Santa Rosa 10 Riverside
3 Oakland 11 Red Bluff
4 Sunnyvale 12 Sacramento
5 Santa Maria 13 Fresno
6 Los Angeles 14 China Lake
7 San Diego 15 El Centro
8 El Toro 16 Mt. Shasta
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Reflectivity/insulation Study -
Compute “Cool Roof”’ Loads
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TDV Values for Electricity in
Zone 12 (Sacramento)

Electric TDV
OS2 NWARG®
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Reflectivity/Insulation Study -
Compute TDV “Cool Roof” Loads
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Compute “Non-Cool” Cooling
Loads - Zone 12 (Sacramento)

|I"Non-Cool Roof" E"Cool Roof"|

Load, Btu/ft*2
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Compute “Non-Cool” Cooling Loads
Zone 12 (Sacramento) With TDV
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Compute R-Values Required for
“Non-Cool” Roofs
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What Happens to TDV-Weighted
“Non-Cool” Heating Loads
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Prescriptive Approach Using
Existing Overall Envelope Tradeoff

0 2005 Version of Title 24 Allows Trading
Off Cool Roof for Additional R-Value

U Section 143 (b) States that Summed
Envelope Heat Losses and Gains Must
Be Same as Prescriptive Envelope

0 Assuming Changes Only in the Roof,
Only Conductive Heat Losses Must be
Equal (No Cool Roof Heating Penalty)

{UA}Prescripﬁve = {UA)Pmposed
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