
Energy Systems Laboratory  6/2006 1

Texas Building Energy 

Performance Standards

Energy Systems Laboratory

Texas Engineering Experiment Station

Texas A&M University System

Stakeholder’s Meeting 

June 2006



Energy Systems Laboratory  6/2006 2

Legislative Issues

 Senate Bill 5, 77th Legislature

• Texas Building Performance Standards
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Texas Building Energy 

Performance Standards

 Chapter 388 – Health and Safety Code

• Section 388.003 - Adoption Of Building 

Energy Efficiency Performance Standards 

• Section 388.004 - Enforcement Of Energy 

Standards Outside Of Municipality

• Section 388.007 - Distribution Of 

Information And Technical Assistance 

• Section 388.008 - Development Of Home 

Energy Ratings
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Comparison – International Energy 

Conservation Code (IECC) 

 Major Differences

• Climate Zones

• Window-to-wall 
(W/WR) area ratio

• Envelope 
requirements

 Analysis

 Results

 Discussion
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Major Differences – Climate 
• Climate zones

2001 Climate

zones

Heating Degree

Day range

2 500-999

3 1,000-1,4999

4 1,500-1,999

5 2,000-2,499

6 2,500-2,999

7 3,000-3,499

8 3,500-3,999

9 4,000-4,499

IECC 2006IECC 2000/2001

2006 Climate 

zones

Heating Degree 

Day range

2 500-2,499

3 2,000-3,999

4 3,500-4,499



Energy Systems Laboratory  6/2006 6

El Paso
Midland

Amarillo

San Angelo

Wichita Falls
Abilene

Fort Worth

Lufkin

Port 

Arthur
Houston

Corpus 

Christi

Victoria

San 

Antonio

Austin

Brownsville

Lubbock

Waco

5
5

2

9

8
7

6

5

4

3

2
IECC 2006 Climate zones
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U-factor SHGC Ceiling R-value Wall R-value Floor R-avlue

Basement wall R-

value

Slab perimeter R-

value

Crawlspace Wall 

R-value

15 0.90 0.40 R-19 R-11 R-11 R-0 R-0 R-4

20 0.75 0.40 R-30 R-13 R-11 R-0 R-0 R-4

25 0.65 0.40 R-30 R-13 R-11 R-0 R-0 R-4

15 0.75 0.40 R-19 R-11 R-11 R-0 R-0 R-5

20 0.70 0.40 R-30 R-13 R-11 R-0 R-0 R-5

25 0.55 0.40 R-30 R-13 R-11 R-0 R-0 R-5

15 0.75 0.40 R-26 R-13 R-11 R-5 R-0 R-5

20 0.60 0.40 R-30 R-13 R-11 R-5 R-0 R-5

25 0.52 0.40 R-30 R-13 R-13 R-6 R-0 R-6

15 0.65 0.40 R-30 R-13 R-11 R-5 R-0 R-6

20 0.62 0.40 R-38 R-13 R-11 R-5 R-0 R-6

25 0.50 0.40 R-38 R-13 R-19 R-8 R-0 R-10

15 0.60 0.40 R-30 R-13 R-19 R-6 R-0 R-7

20 0.50 0.40 R-38 R-13 R-19 R-6 R-0 R-7

25 0.46 0.40 R-38 R-16 R-19 R-6 R-0 R-7

15 0.55 0.40 R-30 R-13 R-19 R-7 R-0 R-8

20 0.46 0.40 R-38 R-13 R-19 R-7 R-0 R-8

25 0.45 0.40 R-38 R-19 R-19 R-7 R-0 R-8

15 0.50 N.R R-30 R-13 R-19 R-8 R-5, 2ft R-10

20 0.42 N.R R-38 R-13 R-19 R-8 R-6, 2ft R-10

25 0.41 N.R R-38 R-19 R-19 R-8 R-6, 2ft R-10

15 0.45 N.R R-38 R-13 R-19 R-9 R-5, 2ft R-11

20 0.37 N.R R-38 R-13 R-19 R-9 R-6, 2ft R-13

25 0.37 N.R R-38 R-19 R-19 R-9 R-6, 2ft R-13

5
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Glazing Properties Envelope RequirementsWindow-to-wall 

area ratio (%)

2001 Climate 

zones

Envelope Requirements (current)

 IECC 2000/2001 (ESL Texas Builder’s Guide)

Floor R-value
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U-factor SHGC

Ceiling R-

value Wall R-value Floor R-avlue

Basement wall R-

value

Slab perimeter R-

value

Crawlspace Wall 

R-value

2 0.75 0.40 R-30 R-13 R-13 R-0 R-0 R-0

3 0.65 0.40 R-30 R-13 R-19 R-0 R-0 R-5

4 0.40 N.R R-38 R-13 R-19 R-10 R-10, 2ft R-10

Glazing Properties Envelope Requirements2006 Climate 

zones

• The 2000/2001 glazing U-factor for 

the area in 2006 climate zone 2 

varies from 0.90 to 0.50 depending 

on the W/WR and the 2000/2001 

climate zone. Brownsville (635 

HDD) has a maximum U-factor of 

0.9 while Waco (2,179 HDD) has a 

maximum of 0.5

• The ceiling R-value requirement for 

2001 varies from R-19 to R-38 

according to W/WR and the 

2000/2001 climate zones

• In 2006, the entire area 

within 500-2,499 HDD 

has the same window U-

factor requirement of 

0.75 

• In 2006, whether its 

Brownsville or Waco the 

ceiling insulation is fixed 

at R-30

Envelope Requirements
 IECC 2006 Table 402.1.1

Floor R-value



Energy Systems Laboratory  6/2006 9

Analysis

 Compared IECC 2000/2001 with 
IECC 2006

•DOE-2 simulation 

• Chapter 4 Whole Building Analysis
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Parameters

 Model Characteristics
• House size

• Duct location & loss, sealed air handler

• Fixed internal loads

• Electric cooling, gas heating

 Analysis
• 19 simulations - 17 weather stations

• 2006 W/WR range 5% - 50%

• Maximum allowable W/WR 
 Such that 2006 consumption < 2000/2001
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Brownsville – HDD 635

(Climate Zone 2 - IECC 2000/2001)

Annual Consumption (MBtu)

IECC 2001 Performance = 77.38 

IECC 2006 Performance = 76.60

IECC 2006 Prescriptive = 65.84 (8% W/WR) to

86.86 (50% W/WR)

Waco – HDD 2179

(Climate Zone 5 - IECC 2000/2001) 

Annual Consumption (MBtu)

IECC 2001 Performance = 83.66

IECC 2006 Performance = 90.98

IECC 2006 Prescriptive = 81.03 (8% W/WR) to

102.92 (50% W/WR) 

29% W/WR

14% W/WR

Climate Zone 2 - 2006

W/WR (%)

W/WR (%)
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Lubbock – HDD 3,431

(Climate Zone 7 - IECC 2000/2001)

Annual Consumption (MBtu)

IECC 2001 Performance = 99.25

IECC 2006 Performance = 111.28

IECC 2006 Prescriptive = 105.8 (8% W/WR) to

121.08 (50% W/WR) 

Fort Worth – HDD 2,304

(Climate Zone 5 - IECC 2000/2001)

Annual Consumption (MBtu)

IECC 2001 Performance = 85.44

IECC 2006 Performance = 90.91

IECC 2006 Prescriptive = 83.06 (8% W/WR) to

100.94 (50% W/WR)

15% W/WR

Climate Zone 3 - 2006

W/WR (%)

W/WR (%)
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Amarillo – HDD 4,258

(Climate Zone 7 & 8 - IECC 2000/2001)

Annual Consumption (MBtu)

IECC 2001 Performance = 106.07

IECC 2006 Performance = 106.81

IECC 2006 Prescriptive = 116.08(8% W/WR) to

109.22(50% W/WR)

25% - 41% W/WR

Climate Zone 4 - 2006

W/WR (%)
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Results

1. Maximum allowable W/WR - IECC 2006

2. Glazing U-factors relaxed

3.   SHGC not required

Climate 

zones

Weather 

Station

Heating 

Degree 

Days

Infiltration rate 

(air changes/hr)

2006 

Maximum 

W/WR for 

2000/2001 

stringency

Glazing Properties Envelope Requirements

U-Factor SHGC Ceiling R-value Wall R-value

2000/

2001 2006

2000/

2001 2006

2000/

2001 2006

2000/

2001 2006

2000/

2001 2006

2 2 Brownsville 635 0.51 29% 0.74 0.75 0.4 0.4 30 30 12 13

3 2 Corpus Christi 1,016 0.49 26% 0.47 0.75 0.4 0.4 30 30 12 13

3 2 Victoria 1,296 0.49 24% 0.47 0.75 0.4 0.4 30 30 12 13

4 2 Houston 1,371 0.51 21% 0.47 0.75 0.4 0.4 30 30 12 13

4 2 Port Arthur 1,499 0.45 21% 0.47 0.75 0.4 0.4 30 30 12 13

4 2 San Antonio 1,644 0.56 20% 0.47 0.75 0.4 0.4 30 30 12 13

5 2 Austin 1,688 0.46 21% 0.47 0.75 0.4 0.4 38 30 12 13

5 2 Lufkin 1,951 0.36 17% 0.47 0.75 0.4 0.4 38 30 12 13

5 2 Waco 2,179 0.52 14% 0.47 0.75 0.4 0.4 38 30 12 13

5 3 Fort Worth 2,304 0.51 15% 0.47 0.65 0.4 0.4 38 30 12 13

5 3 San Angelo 2,414 0.52 12% 0.47 0.65 0.4 0.4 38 30 12 13

6 3 Abilene 2,584 0.6 12% 0.47 0.65 0.4 0.4 38 30 12 13

6 3 Midland 2,751 0.55 0.47 0.65 0.4 0.4 38 30 12 13

6 3 El Paso 2,708 0.43 5% 0.44 0.65 0.4 0.4 38 30 13 13

7 3 Wichita Falls 3,042 0.56 4% 0.44 0.65 0.4 0.4 38 30 13 13

7 3 Lubbock 3,431 0.57 0.44 0.65 0.4 0.4 38 30 13 13

8 3 Lubbock 3,431 0.57 0.41 0.65 N/A 0.4 38 30 16 13

8 4 Amarillo 4,258 0.65 41% 0.41 0.4 N/A N/A 38 38 16 13

9 4 Amarillo 4,258 0.65 41% 0.41 0.4 N/A N/A 38 38 16 13
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Summary of Results

 The IECC 2006 does not meet 
Texas Building Energy Performance 
Standards (IECC 2000/2001)

 Key issues are

• U-factors

• W/WR

• Climate zones

 Some options are
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How can stringency be preserved?

 Pros:

• Currently in use

• Easily understood

 Cons:

• Climate zones would be 
different for residential 
and commercial

• W/WR calculation 
required

• Will not maintain 
consistency with the 
updated ICC family of 
codes

A.  Stay with IECC 2000/2001
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How can stringency be preserved?

B.  Change the 2006 Table 402.1.1 to 
match 2000/2001 stringency

 Pros:

• Will maintain 
consistency with the 
updated ICC family 
of codes

 Cons:

• Increased stringency 
in some climate 
zones
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How can stringency be preserved?

 Pros:

• Easily understood

• Will maintain 
consistency with 
the updated ICC 
family of codes

• Climate zones will 
be the same for 
residential and 
commercial

 Cons:

• Increased stringency 
in most climate zones

• W/WR calculation 
required

C.  Add W/WR requirement to an 
amended 2006 Table 402.1.1

+
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How can stringency be preserved?

Discussion
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Contact Information

 Energy Systems Laboratory

• http://energysystems.tamu.edu

• 979-845-9213

http://energysystems.tamu.edu/

