
Summary: Document contains a selection (not comprehensive) of comparisons between the default assembly thermal performance (U-factor 
look-up) tables contained in Appendix A of ASHRAE 90.1-2022 and Appendix A of the 2024 WSEC working draft. I feel like we will need to 
continue to consider future proposals on how/if to reference both of these sources. 

Take Aways: 
•  As we would hope, for most assemblies the default U-factors are fairly close (less than 10% variance) between the two sources.
•  There is the most significant variance in joist floors and wood framed walls. 
•  Neither appendix is exhaustive, each contains some assembly types that the other does not.
•  Neither appendix is universally more conservative/stringent. 
•  Generally the ASHRAE tables offer more data points than the WSEC tables. 
•  A good number of tables are identical between the two. 
•  WSEC seems to contain a number of assemblies that are more residential in nature, and don’t seem to come up all that much in 
commercial projects, such as scissor joist attic roofs, floors over crawl spaces, and lots of assemblies with wood-siding. 

Special Thanks: Rachel Thompson at IMEG put in the lion’s share of effort to produce this document. 



ROOF COMPARISON

Constant Depth Above Deck 
ASHRAE WSEC

R Value U Value U Factor Delta
12 0.078

12.5 0.064
13 0.073
21 0.046

21.9 0.04
22 0.044
35 0.028

37.5 0.025
40 0.025
50 0.020 0.019 5%

Yellow highlighted values are calculated, not present on tables. 

Key Notes: WSEC does not have data points for nearly as many constant depth R-value roof assemblies.
 WSEC is less conservative 
U-factors are pretty closely aligned. 

Attics/Rafter Roof 

ASHRAE WSEC
R Value U Value U Value %Delta

19 0.053 0.049 -8%
30 0.034 0.036 6%
38 0.027 0.031 15%
49 0.021 0.027 29%
60 0.017 0.025 47%

Key Notes: WSEC does not have data points for nearly as many constant depth R-value roof assemblies.
Values available for comparison  are pretty different, especially at higher R-vaules.
ASHRAE does NOT have tapered insulation roof U-Factors as seen below in WSEC: 
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Overall ASHRAE is less conservative here, except at R-20. 
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WOOD FRAMED WALL COMPARISONS

2X6 Wood Framed with R-21

ASHRAE WSEC (Lapped Wood)
Framing U-Factor U-Factor Delta
Standard 0.063 0.057 10%
Intermediate 0.059 0.054 8%
Advanced 0.057 0.051 11%

Key Note: WSEC is less conservative 
Usually use hardy board, not lapped or T1-11 siding on wood framed buildings. 

2X6 Wood Framed + Exterior Insulation ( R-21 inboard + CI)
Standard ASHRAE WSEC
R-Value (Ext.) U-Factor U-Factor  Delta

4 0.048 0.045 6%
5 0.045 0.043 4%
8 0.039 0.038 3%

10 0.036 0.035 3%
12 0.034 0.032 6%

Key Note: WSEC is less conservative 

2X6 Wood Framed + Exterior Insulation ( R-21 inboard + CI)
Intermediate ASHRAE WSEC
R-Value (Ext.) U-Factor U-Factor Delta

4 0.046 0.043 7%
5 0.044 0.041 7%
8 0.038 0.036 5%

10 0.035 0.034 3%
12 0.033 0.031 6%

Key Note: WSEC is less conservative 

2X6 Wood Framed + Exterior Insulation ( R-21 inboard + CI)
Advanced ASHRAE WSEC
R-Value (Ext.) U-Factor U-Factor Delta

4 0.045 0.041 9%
5 0.043 0.04 7%
8 0.037 0.035 5%

10 0.035 0.033 6%
12 0.032 0.031 3%

Key Notes: ASHRAE does not have 2x8 wood framed wall values, this is a major defecit considering many (most?) wood frame buildings are now using 2x8 assemblies. 
WSEC table only goes up to R-12, which is significantly less data points than the equivalent ASHRAE table.
WSEC is less conservative. 
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METAL FRAMED WALLS

6" metal stud with R-21 Batt
Framing Depth ASHRAE WSEC CI

U-Factor U-Factor
16 OC 0.106 0.106
24 OC 0.09 0.09

   ^THESE ARE ALL THE SAME^
Key Notes: Tables used ASHRAE A3.3.3.1 and WSEC CA103.3.6.1(1) 

6" metal stud + Exterior Insulaiton
16OC ASHRAE WSEC CI

Exterior R-Value U-Factor U-Factor
4 0.074 0.074
5 0.069 0.069
8 0.057 0.057

10 0.051 0.051
15 0.041 0.041
20 0.034 0.034

^THESE ARE THE SAME^
Key Note: Tables used ASHRAE A3.3.3.1 and WSEC CA103.3.6.1(1) and WSEC CA105.3.6.1(2)

6" metal stud + Exterior Insulaiton
24 OC ASHRAE WSEC CI

R-Value U-Factor U-Factor
4 0.066 0.066
5 0.062 0.062
8 0.052 0.052

10 0.048 0.048
15 0.038 0.038
20 0.032 0.032

^THESE ARE THE SAME^
Key Notes: 

Tables ASHRAE A3.3.3.1 and WSEC CA103.3.6.1(1)gave the same values for 6' metal studs with R-21 batt and no ext. 

Table WSEC CA105.3.6.1(2) does differ because it includes thermal bridging via Z-furring. It's convenient to have this 
thermal bridge already accounted for.

ASHRAE expects a claculation to be made to come up with thermal bridging. WSEC has a Thermal Bridging table, WSEC 
CA105.3.6.1(2).

     ( )  y  y  y     y  
bridging. 
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WSEC TABLE (CI) WSEC TABLE WITH THERMAL BRIDGING
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MASS WALL COMPARISONS ASHRAE WSEC
8" Mass walls

CMU  Wall + 4" Framing with Inboard Insulation and Metal Clips
ASHRAE WSEC CI

Exterior R-Value U-Factor U-Factor Delta
15.2 0.07 0.07 0%

20 0.054 0.054 0%
22.4 0.058 0.058 0%

^THESE ARE THE SAME^

KEY NOTES: Tables A3.1-1 and WSEC CA103.3.7.1(4) are equivalent, no changes needed.

Solid Mass  + 4" Framing with Inboard Insulation and Metal Clips
ASHRAE WSEC CI

Exterior R-Value U-Factor U-Factor Delta WSEC
15.2 0.073 0.073 0%

20 0.057 0.057 0%
22.4 0.061 0.061 0%

^THESE ARE THE SAME^

KEY NOTES: Tables A3.1-1 and WSEC CA103.3.7.1(4) are equivalent, no changes needed.

Mass Walls with Continuous Insulation (R-20) Uninteruppted by framing 
ASHRAE WSEC Delta

CMU 0.047 0.047 0%
CONCRETE 0.045 0.045 0%

^THESE ARE THE SAME^

KEY NOTES: Tables A3.1-1 and WSEC CA103.3.7.1(2) are equivalent, no changes needed.

ASHRAE

WSEC
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WSEC Appendix A discrepency between similar tables? Why have duplicative tables?

Unclear why the U-factor for 8" CMU wall with no insulation and solid grout doesn't match between CA103.3.7.1(1) and CA103.3.7.1(2). Assembly description seems to be the same (neither should include gyp, since they aren't insulated, but should include air films). 

pg # Table order: 
8" CMU12"  CA-20 CA103.3.7.1(1)
6" Solid CA-21 CA103.3.7.1(1) – continued 
8" Solid CA-21 CA103.3.7.1(2)
8" Solid CA-22 CA103.3.7.1(2) (Continued) 
named? 
Or 
located? 
8" + Metal 
clips TB CA-23 TABLE CA103.3.7.1(4) – continued Should be "TABLE CA103.3.7.1(2) – continued " or moved to end and called "CA103.3.7.1(3)"

CA-24 TABLE CA103.3.7.1(2) – continued 
CA-25 TABLE CA103.3.7.1(2) – continued 
CA-25 Notes for Default Table CA103.3.7.1(1) and CA103.3.7.1(2)

Shouldn't these 
match? 
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MASS FLOOR Comparison

Mass Floor with Pinned Insulation
ASHRAE WSEC Delta

R-Value of Insul U-Factor U-Factor
11 0.071 0.077 8%
15 0.055 0.059 7%
19 0.048
20 0.043
21 0.043
25 0.036 0.037 3%
30 0.03 0.031 3%
38 0.025
40 0.023

Key Notes: Not sufficient amount of data/tables in WSEC for concrete floors with insulation, AHSRAE has much more data available. 
WSEC is slightly more conservative at the few data points which are available for comparison. 
Tables Used: ASHRAE A.5.3.2.1 and   WSEC CA105.1(3)

Unheated Slab 2 Ft. Horizontal
Slab on Grade 

ASHRAE WSEC
R-value of InsulaU-factor U-factor Delta

0 0.73 0.73 0%
5 0.7 0.7 0%

10 0.7 0.7 0%
15 0.69 0.69 0%

^THESE ARE THE SAME^

Key Notes: ASHRAE and WSEC tables have corresponding data, however ASHRAE table has many more data points available. 
Tables used: AHSRAE A6.3.1-1 and WSEC TABLE CA106.1 , these tables have corresponding data, however ASHRAE table has many more data points available. 

Unheated Slab 2 Ft. Veritcal
Slab on Grade 

ASHRAE WSEC
R-value of InsulaU-factor U-factor Delta

0 0.73 0.73 0%
5 0.58 0.58 0%

10 0.54 0.54 0%
15 0.52 0.52 0%

^THESE ARE THE SAME^

Key Notes: ASHRAE and WSEC tables have corresponding data, however ASHRAE table has many more data points available. 
Tables used: AHSRAE A6.3.1-1 and WSEC TABLE CA106.1 , these tables have corresponding data, however ASHRAE table has many more data points available. 
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ASHRAE WSEC

ASHRAE WSEC
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JOIST FLOOR COMPARISON

Metal Joist Floors

ASHRAE U- WSEC U-Factor
Insulation RU-Factor U-Factor Delta

11 0.078 0.14 79%
13 0.069
15 0.062 0.12 94%
19 0.052 0.11 112%
21 0.049 0.11 124%
25 0.043 0.1 133%
30 0.038 0.09 137%
38 0.032 0.08 150%

Key Note: There is significant, unexplained differences between WSEC and ASHRAE for joist floors.
WSEC is more conservative. 

Wood Joist Floors

ASHRAE U- WSEC U-Factor
Insulation RU-Factor U-Factor Delta

11 0.074 0.088 19%
13 0.066
15 0.06 0.076 27%
19 0.051 0.062 22%
21 0.046 0.057 24%
25 0.039 0.051 31%
30 0.033 0.04 21%
38 0.026 0.034 31%

Key Note: There is significant, unexplained differences between WSEC and ASHRAE for joist floors.
WSEC is more conservative. 
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ASHRAE Table

WSEC Tables
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SLAB EDGES

ASHRAE does not have a table for slab edge conditions, but WSEC does tables as seen below in 
WSEC Table CA103.3.7.2: 

Slab Edges 17 of 17


	Summary
	Roof Comparison
	Wood Wall Comparison
	Metal Wall Comparison
	Mass Wall Comparison
	Mass Floor Comparison
	Joist Floor Comparison
	Slab Edge

