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Executive Summary 
In order to provide basis for proposing updated prescriptive criteria for skylights in IECC 
Table 502.3 (Table 802.2(2) in IECC 2003), comprehensive energy study has been 
carried out for a set of actual skylights (glass and plastic) under the 8 climate zone 
conditions and for three typical commercial buildings.  The three building types studied 
were: 

1) Big Box Retail Building 
2) Grocery 
3) Warehouse 

This study included 2 step photo or daylighting controls (ON/50%/OFF) and the 
recommendation for updated prescriptive criteria will be based on the use of such 
controls as a minimum.  3 step and continuous daylighting controls will certainly provide 
even better energy performance and so the recommendation will be based on the two 
step controls as a minimum.   
Based on the results from this study, two major changes to the table 502.3 (Table 
802.2(2) in IECC 2003) are proposed: 

1) Increase of maximum skylight area from 3% to 6% SRR 
2) Change maximum U-factors and SHGC values to better correspond with the 

availability of the products in the market and with the results of energy study.  
The proposed performance values for the IECC 2007 Code Supplement for skylights 
portion of the Table 802.2(2) is shown in the table below.  The values for glass and 
plastic skylights are combined into the single set of values. 

Table 1.  Proposed Skylights Portion of Table 502.3 (former 802.2(2)) with minimum of 
2 step daylighting controls (6% maximum) 

Climate Zone  1  2  3  4  5  6  7  8  
    except 

Marine 
and 
Marine 4 

   

Skylights (6% maximum)      

U-Factor  1.35 0.95  0.90  0.90  0.90  0.90  0.90  0.60  

SHGC  0.35  0.50  0.55  0.55  0.55 0.60  NR NR  

This report is complimentary to the report and spreadsheets produced by HMG (2005), 
which did original energy simulations.   The HMGT (2005) report contains details about 
energy study assumptions, including buildings, constructions, schedules, etc.
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Introduction 
To cover the range of commercial buildings, three building types: big box retail, grocery 
and warehouse commercial buildings have been analyzed for 21 cities across all 8 
climate zones. 25 real skylight products both in glass and plastic skylights categories 
were considered in this study. The details of methodology and building assumptions are 
given in HMG (2005). Table 1 gives the description of 25 skylights considered in the 
study. The indices for existing code skylights are given in table 2. 

Table 2. Description of Real Skylights Used in Study and Corresponding Performance 
Indices 

ID # Frame No. of Layers Glazing Description
U SHGC VT

301 Aluminum Single mWHTNfla G Med.Wht Interlayer 1.29 0.67 0.61
302 Aluminum Single mCLRNfla+PRM G Clear - Prismatic 0.80 0.71 0.79
303 Aluminum Single mEVGNfla+PRM G Evergreen - Prismatic 0.80 0.41 0.59
304 T/B Aluminum Double bCLRNairWHTNfla G Clear - Air - Med.Wht 0.69 0.62 0.54
305 T/B Aluminum Double bCLRNairCLRNfla+PRM G Clear - Air - Clear - Prismatic 0.52 0.61 0.70
306 T/B Aluminum Double bEVGNairWHTNfla G Evergreen - Air - Med.Wht 0.69 0.37 0.41
307 T/B Aluminum Double bCLRLairWHTNfla G ClearL - Air - Med.Wht 0.52 0.35 0.47
308 T/B Aluminum Double bCLRLairCLRNfla+PRM G ClearL - Air - Clear - Prismatic 0.43 0.35 0.61
309 T/B Aluminum Double bEVGLairWHTNfla G EvergreenL - Air - Med.Wht 0.52 0.27 0.37
310 T/B Aluminum Double bCLRLargWHTNfla G ClearL - Arg - Med.Wht 0.47 0.35 0.47
311 T/B Aluminum Double bCLRLargCLRNfla+PRM G ClearL - Arg - Clear - Prismatic 0.40 0.35 0.61
312 T/B Aluminum Double bEVGLargWHTNfla G EvergreenL - Arg - Med.Wht 0.47 0.26 0.37
313 T/B Aluminum Double bCLRLairCLRNfla G ClearL - Air - Clear 0.53 0.38 0.66

401 Aluminum Single mPRMdom P Prismatic 1.33 0.80 0.83
402 Aluminum Double mWHTdom P Medium white 1.33 0.59 0.62
403 T/B Aluminum Double bCLRairMWHTdom P Clear - Med.Wht 0.71 0.58 0.55
404 T/B Aluminum Double bLWHTairCLRdom P Low.Wht - Clear 0.71 0.35 0.29
405 T/B Aluminum Double bCLRairHWHTdom P Clear - High.Wht 0.71 0.58 0.62
406 T/B Aluminum Double bPRMairPRMdom P Prismatic - Prismatic 0.71 0.69 0.72
407 T/B Aluminum Triple bCLRairCLRairMWHTdom P Clear - Clear - Med.Wht 0.67 0.56 0.41
408 T/B Aluminum Triple bLWHTairCLRairCLRdom P Low.Wht - Clear - Clear 0.67 0.31 0.27
409 T/B Aluminum Triple bCLRairCLRairHWHTdom P Clear - Clear - High.Wht 0.67 0.56 0.69
410 T/B Aluminum Triple bPRMairPRMairPRMdom Triple Prismatic 0.67 0.61 0.63
411 T/B Aluminum Quadruple bCLRairCLRairCLRairCLRdom Quadruple Clear 0.60 0.65 0.71

Glazing Indices

Plastic

Glass

 

Table 3. Existing Code Skylight Performance Indices for Different Climate Zones 

Climate Zone 1 2 3 

4 
except 
Marine 

5 and 
Marine 

4 6 7 8 

Glass 

U-Factor 1.60 1.05 0.90 0.60 0.60 0.60 0.60 0.60 

SHGC 0.40 0.40 0.40 0.40 0.40 0.40 NR NR 

Plastic 

U-Factor 1.90 1.90 1.30 1.30 1.30 0.90 0.90 0.60 

SHGC 0.35 0.35 0.35 0.62 0.62 0.62 NR NR 

NR = No Requirement 
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Table 3 lists the climate zones and representative cities for each zone that were used in 
the study.  Depending on the zone, from 2 to 4 cities were modeled per zone.  This was 
varied based on variations within the zone and population weighting per zone. 

Table 4. Representative cities and climate zones considered in the study  

Zone# City, State 
1A Honolulu, HI 
1A Miami, FL 
2A Houston, TX 
2B Phoenix, AZ 
3A Memphis, TN 
3B El Paso, TX 

3C CA-3 Los Angeles, CA 
3C San Francisco, CA 
4A Baltimore, MD 

4A NE-4 New York City, NY 
4B Albuquerque, NM 
4C Portland, OR 
4C Salem, OR 
4C Seattle, WA 

5A NE-5 Boston, MA 
5A Chicago, IL 
5B Boise, ID 
6A Burlington, VT 
6B Helena, MT 
7 Duluth, MN 
8 Fairbanks, AK 

 
The complete set of assumptions and details about energy modeling are contained in 
HMG (2005). 
Further inspection of values reported in HMG study, reveals that the values are more 
representative of residential construction and of vertical orientation, which was used in 
NFRC procedure previously.  The first time NFRC has used sloped orientation, which 
increases the U-factor by an estimated 20%, was in 2001, but the old values will be 
completely phased out by 2008.  Therefore, the values from Table 2 are increased by 
20% in order to better represent typical products that would be rated today.  Table 5 
shows indices of performance corrected for sloped orientation.  These U-factors were 
increased on average by 20% from the U-factors in Table 2. 
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Table 5.  Corrected Performance Indices for Sloped Orientation 
ID # Frame No. of Layers Code Glazing Description

U SHGC VT

301 Aluminum Single mWHTNfla G Med.Wht Interlayer 1.54 0.67 0.61
302 Aluminum Single mCLRNfla+PRM G Clear - Prismatic 0.96 0.71 0.79
303 Aluminum Single mEVGNfla+PRM G Evergreen - Prismatic 0.96 0.41 0.59
304 T/B Aluminum Double bCLRNairWHTNfla G Clear - Air - Med.Wht 0.83 0.62 0.54
305 T/B Aluminum Double bCLRNairCLRNfla+PRM G Clear - Air - Clear - Prismatic 0.63 0.61 0.70
306 T/B Aluminum Double bEVGNairWHTNfla G Evergreen - Air - Med.Wht 0.83 0.37 0.41
307 T/B Aluminum Double bCLRLairWHTNfla G ClearL - Air - Med.Wht 0.62 0.35 0.47
308 T/B Aluminum Double bCLRLairCLRNfla+PRM G ClearL - Air - Clear - Prismatic 0.52 0.35 0.61
309 T/B Aluminum Double bEVGLairWHTNfla G EvergreenL - Air - Med.Wht 0.62 0.27 0.37
310 T/B Aluminum Double bCLRLargWHTNfla G ClearL - Arg - Med.Wht 0.56 0.35 0.47
311 T/B Aluminum Double bCLRLargCLRNfla+PRM G ClearL - Arg - Clear - Prismatic 0.48 0.35 0.61
312 T/B Aluminum Double bEVGLargWHTNfla G EvergreenL - Arg - Med.Wht 0.56 0.26 0.37
313 T/B Aluminum Double bCLRLairCLRNfla G ClearL - Air - Clear 0.64 0.38 0.66

401 Aluminum Single mPRMdom Prismatic 1.60 0.80 0.83
402 Aluminum Double mWHTdom Medium White 1.60 0.59 0.62
403 T/B Aluminum Double bCLRairMWHTdom Clear - Medium White 0.85 0.58 0.55
404 T/B Aluminum Double bLWHTairCLRdom Low White - Clear 0.85 0.35 0.29
405 T/B Aluminum Double bCLRairHWHTdom Clear - High White 0.85 0.58 0.62
406 T/B Aluminum Double bPRMairPRMdom Prismatic - Prismatic 0.85 0.69 0.72
407 T/B Aluminum Triple bCLRairCLRairMWHTdom Clear - Clear - Medium White 0.80 0.56 0.41
408 T/B Aluminum Triple bLWHTairCLRairCLRdom Low White - Clear - Clear 0.80 0.31 0.27
409 T/B Aluminum Triple bCLRairCLRairHWHTdom Clear - Clear - High White 0.80 0.56 0.69
410 T/B Aluminum Triple bPRMairPRMairPRMdom Triple Prismatic 0.80 0.61 0.63
411 T/B Aluminum Quadruple bCLRairCLRairCLRairCLRdom Quadruple Clear 0.72 0.65 0.71

Glazing Indices

Plastic

Glass

 
 
Figure 1 and Figure 2 show comparison of U-factors and SHGC for the set of real glass 
and plastic skylights at 20º slope vs. IECC 2006 Code Performance levels.  Figure 3 
shows the same set of real glass and plastic skylights compared to the proposed IECC 
2007 Supplement code proposal values. 
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Glass Skylights - U-factors
Comparison of Real Skylights to IECC 2006 Code
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Figure 1.  Comparison of the Performance of Real Glass Skylights to the IECC2006 
Code Values 
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Plastic Skylights - U-factors
Comparison of Real Skylights to IECC 2006 Code
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Plastic Skylights - SHGC
Comparison of Real Skylights to IECC 2006 Code
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Figure 2.  Comparison of the Performance of Real Plastic Skylights to the IECC2006 

Code Values 
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Glass + Plastic Skylights - U-factors
Comparison of Real Skylights to IECC 2007 Supplement Code 
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Glass + Plastic Skylights - SHGC
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Figure 3.  Comparison of the Performance of Real Glass and Plastic Skylights to the 

IECC2007 Supplement Code Proposal Values 
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Results and Discussion 
Energy Analysis was performed for the three building types for a range of skylight to 
Roof Ratios (SRR) from 1% to 12%.  The graphs showing energy savings for the 21 
skylights vs. SRR are plotted for 3 building types, and 8 climate zones and shown in 
Figures A1.1. to A3.8.  This analysis was done with two step daylighting controls 
(ON/50%/OFF) and this type of daylighting control is proposed as a minimum for code 
compliance.  Three-step and continuous control is also acceptable, since it will provide 
even greater savings.  More details on assumption used in the analysis are given in 
HMG (2005). 
The inspection of Figures A1.1 to A3.8, show that 6% approximately represents optimal 
skylight to roof ratio, where maximum energy and cost savings are achieved.  For this 
reason, the 6% maximum skylight to roof ratio percentage was selected as 
representative.  In addition to the increased percentage, new prescriptive criteria (U and 
SHGC) is proposed to better correspond with the availability of the products in the 
market and with the results of energy study (See Table 2 and Figures 1 to 3).  
The proposed performance values for the IECC 2007 Code Supplement for skylights 
portion of the Table 502.3 (formerly 802.2(2)) is shown in the table below.  The values 
for glass and plastic skylights are combined into the single set of values. 

Table 6.  Proposed Skylights Portion of Table 502.3 (former 802.2(2)) with minimum of 
2 step daylighting controls (6% maximum) 

Climate Zone  1  2  3  4  5  6  7  8  
    except 

Marine 
and 
Marine 4 

   

Skylights (6% maximum)      

U-Factor  1.35 0.95  0.90  0.90  0.90  0.90  0.90  0.60  

SHGC  0.35  0.50  0.55  0.55  0.55 0.60  NR NR  

 
Figure 4 to Figure 27 show energy usage results and comparison of real skylights from 
Table 2 to the IECC 2006 code level skylight for proposed 6% SRR.  Skylights that are 
equal or better than the proposed values from Table 6, are represented in Figure 4 to 
Figure 27 with patterned coloring, while the skylights that are worse than the proposed 
values in Table 6 are represented with solid colors.  The results for additional 
representative cities are given in Tables 3-5 for completeness. 
It is evident from these results that the each and every skylight from Table 2, 
incorporated into any of the three buildings with two step daylighting controls and with 
6% SRR will save energy in each of the climate zones and are cost effective in 
comparison to current 3% SRR code skylights.  It is also evident that both, skylights that 
are better and skylights that are worse then proposed code values, when used with 
daylighting controls, are better than the present code value skylight without daylighting 
controls. 
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Table 7 shows how do analyzed skylights compare to the proposed 2007 IECC 
supplement values.  For each climate zone, the skylight checked with X meets or 
exceeds to proposed code values.   

Table 7.  Compliance of Analyzed Skylights with the Proposed 2007 IECC Supplement 
Values. 

ID # Code Glazing Description
U SHGC VT 1 2 3 4 5 6 7 8

301 mWHTNfla G Med.Wht Interlayer 1.29 0.67 0.61
302 mCLRNfla+PRM G Clear - Prismatic 0.80 0.71 0.79 X
303 mEVGNfla+PRM G Evergreen - Prismatic 0.80 0.41 0.59 X X X X X X
304 bCLRNairWHTNfla G Clear - Air - Med.Wht 0.69 0.62 0.54 X
305 bCLRNairCLRNfla+PRM G Clear - Air - Clear - Prismatic 0.52 0.61 0.70 X X X
306 bEVGNairWHTNfla G Evergreen - Air - Med.Wht 0.69 0.37 0.41 X X X X X X
307 bCLRLairWHTNfla G ClearL - Air - Med.Wht 0.52 0.35 0.47 X X X X X X X X
308 bCLRLairCLRNfla+PRM G ClearL - Air - Clear - Prismatic 0.43 0.35 0.61 X X X X X X X X
309 bEVGLairWHTNfla G EvergreenL - Air - Med.Wht 0.52 0.27 0.37 X X X X X X X X
310 bCLRLargWHTNfla G ClearL - Arg - Med.Wht 0.47 0.35 0.47 X X X X X X X X
311 bCLRLargCLRNfla+PRM G ClearL - Arg - Clear - Prismatic 0.40 0.35 0.61 X X X X X X X X
312 bEVGLargWHTNfla G EvergreenL - Arg - Med.Wht 0.47 0.26 0.37 X X X X X X X X
313 bCLRLairCLRNfla G ClearL - Air - Clear 0.53 0.38 0.66 X X X X X X X

401 mPRMdom P Prismatic 1.33 0.80 0.83
402 mWHTdom P Medium white 1.33 0.59 0.62
403 bCLRairMWHTdom P Clear - Med.Wht 0.71 0.58 0.55 X X
404 bLWHTairCLRdom P Low.Wht - Clear 0.71 0.35 0.29 X X X X X X X
405 bCLRairHWHTdom P Clear - High.Wht 0.71 0.58 0.62 X X
406 bPRMairPRMdom P Prismatic - Prismatic 0.71 0.69 0.72
407 bCLRairCLRairMWHTdom P Clear - Clear - Med.Wht 0.67 0.56 0.41 X X X X X
408 bLWHTairCLRairCLRdom P Low.Wht - Clear - Clear 0.67 0.31 0.27 X X X X X X X
409 bCLRairCLRairHWHTdom P Clear - Clear - High.Wht 0.67 0.56 0.69 X X X X X
410 bPRMairPRMairPRMdom Triple Prismatic 0.67 0.61 0.63 X X
411 bCLRairCLRairCLRairCLRdom Quadruple Clear 0.60 0.65 0.71 X X

Notes: * checked skylights are equal or better than the proposed 2007 supplement code skylight

Glazing Indices

Plastic

Glass

Climate Zone*
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1. Retail Building 

Glass Skylights - Annual Energy Costs for 6% SRR
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(a) 

Plastic Skylights - Annual Energy Costs for 6% SRR
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(b) 

Figure 4. Annual Energy Costs for Big Box Retail Building with 6% SRR Skylights and 
Code Skylight in Miami, FL (Zone 1) – (a) Glass skylights, (b) Plastic skylights 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR
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(a) 

Plastic Skylights - Annual Energy Costs for 6% SRR
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(b) 

Figure 5. Annual Energy C osts for Big Box Retail Building with 6% SRR Skylights and 
Code Skylight in Houston, TX (Zone 2) – (a) Glass skylights, (b) Plastic skylights  
 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR
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(a) 

Plastic Skylights - Annual Energy Costs for 6% SRR
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(b) 

Figure 6. Annual Energy Costs for Big Box Retail Building with 6% SRR Skylights and 
Code Skylight in Memphis, TN (Zone 3) – (a) Glass skylights, (b) Plastic skylights  

 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR
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(a) 

Plastic Skylights - Annual Energy Costs for 6% SRR
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Baltimore, MD: Fluorescent, Daylight Control = On/50%/Off

 
(b) 

Figure 7. Annual Energy Costs for Big Box Retail Building with 6% SRR Skylights and 
Code Skylight in Baltimore, MD (Zone 4) – (a) Glass skylights, (b) Plastic skylights  
 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR
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(a) 

Plastic Skylights - Annual Energy Costs for 6% SRR
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Chicago, IL: Fluorescent, Daylight Control = On/50%/Off

 
(b) 

Figure 8. Annual Energy Costs for Big Box Retail Building with 6% SRR Skylights and 
Code Skylight in Chicago, IL (Zone 5) – (a) Glass skylights, (b) Plastic skylights  
 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR
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(a) 

Plastic Skylights - Annual Energy Costs for 6% SRR
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Burlington, VT: Fluorescent, Daylight Control = On/50%/Off

 
(b) 

Figure 9. Annual Energy Costs for Big Box Retail Building with 6% SRR Skylights and 
Code Skylight in Burlington, VT (Zone 6) – (a) Glass skylights, (b) Plastic skylights  
 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR
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Plastic Skylights - Annual Energy Costs for 6% SRR
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Duluth, MN: Fluorescent, Daylight Control = On/50%/Off

 
(b) 

Figure 10. Annual Energy Costs for Big Box Retail Building with 6% SRR Skylights and 
Code Skylight in Duluth, MN (Zone 7) – (a) Glass skylights, (b) Plastic skylights  
 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR
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Fairbanks, AK: Fluorescent, Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs for 6% SRR
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Fairbanks, AK: Fluorescent, Daylight Control = On/50%/Off

 
(b) 

Figure 11. Annual Energy Costs for Big Box Retail Building with 6% SRR Skylights and 
Code Skylight in Fairbanks, AK (Zone 8) – (a) Glass skylights, (b) Plastic skylights  
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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The annual cost data for the big box retail building for rest of the cities considered in the 
analysis are summarized in Table 8. 

Table 8. Annual Energy Costs for Big Box Retail Building with 6% SRR Skylights and 
Code Skylight in Various Cities Across 6 Climate Zones 
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2. Grocery 

Glass Skylights - Annual Energy Costs for 6% SRR
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Plastic Skylights - Annual Energy Costs for 6% SRR
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Miami, FL: Daylight Control = On/50%/Off

 
(b) 

Figure 12. Annual Energy Costs for Grocery Building with 6% SRR Skylights and Code 
Skylight in Miami, FL (Zone 1) – (a) Glass skylights, (b) Plastic skylights 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR
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Plastic Skylights - Annual Energy Costs for 6% SRR
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Houston, TX: Daylight Control = On/50%/Off

 
(b) 

Figure 13. Annual Energy Costs for Grocery Building with 6% SRR Skylights and Code 
Skylight in Houston, TX (Zone 2) – (a) Glass skylights, (b) Plastic skylights 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR
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Plastic Skylights - Annual Energy Costs for 6% SRR

210000

215000

220000

225000

230000

235000

240000

Skylights

A
nn

ua
l E

ne
rg

y 
C

os
ts

 ($
/y

r)

mPRMdom
mWHTdom
bCLRairMWHTdom
bLWHTairCLRdom
bCLRairHWHTdom
bPRMairPRMdom
bCLRairCLRairMWHTdom
bLWHTairCLRairCLRdom
bCLRairCLRairHWHTdom
bPRMairPRMairPRMdom
bCLRairCLRairCLRairCLRdom
Code Skylight

Memphis, TN: Daylight Control = On/50%/Off

 
(b) 

Figure 14. Annual Energy Costs for Grocery Building with 6% SRR Skylights and Code 
Skylight in Memphis, TN (Zone 3) – (a) Glass skylights, (b) Plastic skylights 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR
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Plastic Skylights - Annual Energy Costs for 6% SRR
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Baltimore, MD: Daylight Control = On/50%/Off

 
(b) 

Figure 15. Annual Energy Costs for Grocery Building with 6% SRR skylights and Code 
Skylight in Baltimore, MD (Zone 4) – (a) Glass skylights, (b) Plastic skylights 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR
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Plastic Skylights - Annual Energy Costs for 6% SRR
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Chicago, IL: Daylight Control = On/50%/Off

 
(b) 

Figure 16. Annual Energy costs for Grocery Building with 6% SRR Skylights and Code 
Skylight in Chicago, IL (Zone 5) – (a) Glass skylights, (b) Plastic skylights 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR
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Plastic Skylights - Annual Energy Costs for 6% SRR
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Burlington, VT: Daylight Control = On/50%/Off

 
(b) 

Figure 17. Annual Energy costs for Grocery Building with 6% SRR Skylights and Code 
Skylight in Burlington, VT (Zone 6) – (a) Glass skylights, (b) Plastic skylights 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  



Skylight Energy Analysis_Daylighting_rev5.doc  Page 26 

 Carli, Inc. is Your Building Energy Systems and Technology Choice 

Glass Skylights - Annual Energy Costs for 6% SRR

200000

205000

210000

215000

220000

225000

230000

Skylights

A
nn

ua
l E

ne
rg

y 
C

os
ts

 ($
/y

r)

mWHTNfla
mCLRNfla+PRM
mEVGNfla+PRM
bCLRNairWHTNfla
bCLRNairCLRNfla+PRM
bEVGNairWHTNfla
bCLRLairWHTNfla
bCLRLairCLRNfla+PRM
bEVGLairWHTNfla
bCLRLargWHTNfla
bCLRLargCLRNfla+PRM
bEVGLargWHTNfla
bCLRLairCLRNfla
Code Skylight

Duluth, MN: Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs for 6% SRR
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Duluth, MN: Daylight Control = On/50%/Off

 
(b) 

Figure 18. Annual Energy costs for Grocery Building with 6% SRR Skylights and Code 
Skylight in Duluth, MN(Zone 7) – (a) Glass skylights, (b) Plastic skylights 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR
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Plastic Skylights - Annual Energy Costs for 6% SRR
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(b) 

Figure 19. Annual Energy costs for Grocery Building with 6% SRR Skylights and Code 
Skylight in Fairbanks, AK (Zone 8) – (a) Glass skylights, (b) Plastic skylights 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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The annual cost data for the Grocery building for rest of the cities considered in the 
analysis are given in Table 9. 

Table 9. Annual Energy costs for Grocery Building with 6% SRR Skylights and Code 
Skylight in Various Cities Across 6 Climate Zones 
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3. WAREHOUSE 

Glass Skylights - Annual Energy Costs for 6% SRR

20000

25000

30000

35000

40000

45000

50000

Skylights

An
nu

al
 E

ne
rg

y 
Co

st
s 

($
/y

r)

mWHTNfla
mCLRNfla+PRM
mEVGNfla+PRM
bCLRNairWHTNfla
bCLRNairCLRNfla+PRM
bEVGNairWHTNfla
bCLRLairWHTNfla
bCLRLairCLRNfla+PRM
bEVGLairWHTNfla
bCLRLargWHTNfla
bCLRLargCLRNfla+PRM
bEVGLargWHTNfla
bCLRLairCLRNfla
Code Skylight

Miami, FL: Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs for 6% SRR
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(b) 

Figure 20. Annual Energy costs for Warehouse building with 6% SRR skylights and 
code skylight in Miami, FL (Zone1) – (a) Glass skylights, (b) Plastic skylights 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR
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(a) 

Plastic Skylights - Annual Energy Costs for 6% SRR
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(b) 

Figure 21. Annual Energy costs for Warehouse building with 6% SRR skylights and 
code skylight in Houston, TX (Zone2) – (a) Glass skylights, (b) Plastic skylights 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR
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(a) 

Plastic Skylights - Annual Energy Costs for 6% SRR
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Memphis, TN: Daylight Control = On/50%/Off

 
(b) 

Figure 22. Annual Energy costs for Warehouse building with 6% SRR skylights and 
code skylight in Memphis, TN  (Zone3) – (a) Glass skylights, (b) Plastic skylights 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR
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(a) 

Plastic Skylights - Annual Energy Costs for 6% SRR
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Baltimore, MD: Daylight Control = On/50%/Off

 
(b) 

Figure 23. Annual Energy costs for Warehouse building with 6% SRR skylights and 
code skylight in Baltimore, MD  (Zone 4) – (a) Glass skylights, (b) Plastic skylights 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR
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(a) 

Plastic Skylights - Annual Energy Costs for 6% SRR
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Chicago, IL: Daylight Control = On/50%/Off

 
(b) 

Figure 24. Annual Energy costs for Warehouse building with 6% SRR skylights and 
code skylight in Chicago, IL (Zone 5) – (a) Glass skylights, (b) Plastic skylights 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR
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(a) 

Plastic Skylights - Annual Energy Costs for 6% SRR
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(b) 

Figure 25. Annual Energy costs for Warehouse building with 6% SRR skylights and 
code skylight in Burlington, VT (Zone 6) – (a) Glass skylights, (b) Plastic skylights  

 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR
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(a) 

Plastic Skylights - Annual Energy Costs for 6% SRR
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(b) 

Figure 26. Annual Energy costs for Warehouse building with 6% SRR skylights and 
code skylight in Duluth, MN (Zone 7) – (a) Glass skylights, (b) Plastic skylights  

 
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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Glass Skylights - Annual Energy Costs for 6% SRR

20000

25000

30000

35000

40000

45000

50000

Skylights

A
nn

ua
l E

ne
rg

y 
C

os
ts

 ($
/y

r)

mWHTNfla
mCLRNfla+PRM
mEVGNfla+PRM
bCLRNairWHTNfla
bCLRNairCLRNfla+PRM
bEVGNairWHTNfla
bCLRLairWHTNfla
bCLRLairCLRNfla+PRM
bEVGLairWHTNfla
bCLRLargWHTNfla
bCLRLargCLRNfla+PRM
bEVGLargWHTNfla
bCLRLairCLRNfla
Code Skylight

Fairbanks, AK: Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs for 6% SRR
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(b) 

Figure 27. Annual Energy costs for Warehouse building with 6% SRR skylights and 
code skylight in Fairbanks, AK (Zone 8) – (a) Glass skylights, (b) Plastic skylights  
Note: The skylights that meet the proposed code values (from Table 6) are represented by 
patterned colors and those that do not are represented by solid colors.  
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The annual cost data for the Warehouse building for rest of the cities considered 
in the analysis are given in Table 5. 
 

Table 10. Annual Energy Costs for Warehouse Building with 6% SRR Skylights and 
Code Skylight in Various Cities Across 6 Climate Zones 
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APPENDIX A: Annual energy cost vs. skylight area variation 
RETAIL BUILDING – ZONE 1 

Glass Skylights - Annual Energy Costs by Skylight Area
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Plastic Skylights - Annual Energy Costs by Skylight Area
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(b) 

Figure A1.1: Energy cost savings from skylights across increasing SRR for Retail 
building in Miami, FL (Zone 1) – (a) Glass skylights, (b) Plastic skylights 
 



Skylight Energy Analysis_Daylighting_rev5.doc  Page 39 

 Carli, Inc. is Your Building Energy Systems and Technology Choice 

RETAIL BUILDING – Zone 2  

Glass Skylights - Annual Energy Costs by Skylight Area
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Plastic Skylights - Annual Energy Costs by Skylight Area

60000

65000

70000

75000

80000

85000

90000

1% 2% 3% 4% 5% 6% 7% 8% 9% 10%

Skylight / Floor Area %

A
nn

ua
l E

ne
rg

y 
C

os
ts

 ($
/y

r)

mPRMdom
mWHTdom
bCLRairMWHTdom
bLWHTairCLRdom
bCLRairHWHTdom
bPRMairPRMdom
bCLRairCLRairMWHTdom
bLWHTairCLRairCLRdom
bCLRairCLRairHWHTdom
bPRMairPRMairPRMdom
bCLRairCLRairCLRairCLRdom
No Skylights
Code Skylight

Houston, TX: Fluorescent, Daylight Control = On/50%/Off

 
(b) 

Figure A1.2. Energy cost savings from skylights across increasing SRR for Retail 
building in Houston, TX (Zone 2) – (a) Glass skylights, (b) Plastic skylights 
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RETAIL BUILDING – Zone 3  

Glass Skylights - Annual Energy Costs by Skylight Area
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Plastic Skylights - Annual Energy Costs by Skylight Area
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(b) 

Figure A1.3. Energy cost savings from skylights across increasing SRR for Retail 
building in Memphis, TN (Zone 3) – (a) Glass skylights, (b) Plastic skylights 
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RETAIL BUILDING – Zone 4  

Glass Skylights - Annual Energy Costs by Skylight Area
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(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area

60000

65000

70000

75000

80000

85000

90000

1% 2% 3% 4% 5% 6% 7% 8% 9% 10%

Skylight / Floor Area %

A
nn

ua
l E

ne
rg

y 
C

os
ts

 ($
/y

r)

mPRMdom
mWHTdom
bCLRairMWHTdom
bLWHTairCLRdom
bCLRairHWHTdom
bPRMairPRMdom
bCLRairCLRairMWHTdom
bLWHTairCLRairCLRdom
bCLRairCLRairHWHTdom
bPRMairPRMairPRMdom
bCLRairCLRairCLRairCLRdom
Code Skylight

Baltimore, MD: Fluorescent, Daylight Control = On/50%/Off

 
(b) 

Figure A1.4. Energy cost savings from skylights across increasing SRR for Retail 
building in Baltimore, MD (Zone 4) – (a) Glass skylights, (b) Plastic skylights 
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RETAIL BUILDING – Zone 5  

Glass Skylights - Annual Energy Costs by Skylight Area
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(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area
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(b) 

Figure A1.5. Energy cost savings from skylights across increasing SRR for Retail 
building in Chicago, IL (Zone 5) – (a) Glass skylights, (b) Plastic skylights 
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RETAIL BUILDING – Zone 6  

Glass Skylights - Annual Energy Costs by Skylight Area
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Plastic Skylights - Annual Energy Costs by Skylight Area
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Burlington, VT: Fluorescent, Daylight Control = On/50%/Off

 
(b) 

Figure A1.6. Energy cost savings from skylights across increasing SRR for Retail 
building in Burlington, VT (Zone 6) – (a) Glass skylights, (b) Plastic skylights 
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RETAIL BUILDING – Zone 7  

Glass Skylights - Annual Energy Costs by Skylight Area
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Duluth, MN: Fluorescent, Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area
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Duluth, MN: Fluorescent, Daylight Control = On/50%/Off

 
(b) 

Figure A1.7. Energy cost savings from skylights across increasing SRR for Retail 
building in Duluth, MN (Zone 7) – (a) Glass skylights, (b) Plastic skylights 
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RETAIL BUILDING – Zone 8 

Glass Skylights - Annual Energy Costs by Skylight Area
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Fairbanks, AK: Fluorescent, Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area
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Fairbanks, AK: Fluorescent, Daylight Control = On/50%/Off

 
(b) 

Figure A1.8. Energy cost savings from skylights across increasing SRR for Retail 
building in Fairbanks, AK (Zone 8) – (a) Glass skylights, (b) Plastic skylights 
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GROCERY STORE – ZONE 1:  

Glass Skylights - Annual Energy Costs by Skylight Area
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(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area
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Miami, FL: Daylight Control = On/50%/Off

 
(b) 

Figure A2.1. Energy cost savings from skylights across increasing SRR for Grocery-BB 
building in Miami, FL (Zone 1) – (a) Glass skylights, (b) Plastic skylights 
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GROCERY STORE – ZONE 2:  

Glass Skylights - Annual Energy Costs by Skylight Area
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Houston, TX: Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area
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Houston, TX: Daylight Control = On/50%/Off

 
(b) 

Figure A2.2. Energy cost savings from skylights across increasing SRR for Grocery-BB 
building in Houston, TX (Zone 2) – (a) Glass skylights, (b) Plastic skylights 
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GROCERY STORE – ZONE 3:  

Glass Skylights - Annual Energy Costs by Skylight Area
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Memphis, TN: Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area
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Memphis, TN: Daylight Control = On/50%/Off

 
(b) 

Figure A2.3. Energy cost savings from skylights across increasing SRR for Grocery-BB 
building in Memphis, TN (Zone 3) – (a) Glass skylights, (b) Plastic skylights 
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GROCERY STORE – ZONE 4:  

Glass Skylights - Annual Energy Costs by Skylight Area
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Baltimore, MD: Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area
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Baltimore, MD: Daylight Control = On/50%/Off

 
(b) 

Figure A2.4. Energy cost savings from skylights across increasing SRR for Grocery-BB 
building in Baltimore, MD (Zone 4) – (a) Glass skylights, (b) Plastic skylights 
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GROCERY STORE – ZONE 5:  

Glass Skylights - Annual Energy Costs by Skylight Area
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Chicago, IL: Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area
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Chicago, IL: Daylight Control = On/50%/Off

 
(b) 

Figure A2.5. Energy cost savings from skylights across increasing SRR for Grocery-BB 
building in Chicago, IL (Zone 5) – (a) Glass skylights, (b) Plastic skylights 
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GROCERY STORE – ZONE 6:  

Glass Skylights - Annual Energy Costs by Skylight Area
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Burlington, VT: Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area
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Burlington, VT: Daylight Control = On/50%/Off

 
(b) 

Figure A2.6. Energy cost savings from skylights across increasing SRR for Grocery-BB 
building in Burlington, VT (Zone 6) – (a) Glass skylights, (b) Plastic skylights 
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GROCERY STORE – ZONE 7:  

Glass Skylights - Annual Energy Costs by Skylight Area
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Duluth, MN: Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area
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Duluth, MN: Daylight Control = On/50%/Off

 
(b) 

Figure A2.7. Energy cost savings from skylights across increasing SRR for Grocery-BB 
building in Duluth, MN (Zone 7) – (a) Glass skylights, (b) Plastic skylights 
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GROCERY STORE – ZONE 8:  

Glass Skylights - Annual Energy Costs by Skylight Area
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Fairbanks, AK: Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area
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Fairbanks, AK: Daylight Control = On/50%/Off

 
(b) 

Figure A2.8. Energy cost savings from skylights across increasing SRR for Grocery-BB 
building in Fairbanks, AK  (Zone 8) – (a) Glass skylights, (b) Plastic skylights 
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WAREHOUSE BUILDING – ZONE 1 

Glass Skylights - Annual Energy Costs by Skylight Area
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Miami, FL: Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area
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Miami, FL: Daylight Control = On/50%/Off

 (b) 

Figure A3.1. Energy cost savings from skylights across increasing SRR for Warehouse 
building in Miami, FL  (Zone 1) – (a) Glass skylights, (b) Plastic skylights 
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WAREHOUSE BUILDING – ZONE 2 

Glass Skylights - Annual Energy Costs by Skylight Area
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Houston, TX: Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area
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Houston, TX: Daylight Control = On/50%/Off

 
(b) 

Figure A3.2. Energy cost savings from skylights across increasing SRR for Warehouse 
building in Houston, TX  (Zone 2) – (a) Glass skylights, (b) Plastic skylights 
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WAREHOUSE BUILDING – ZONE 3 

Glass Skylights - Annual Energy Costs by Skylight Area
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Memphis, TN: Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area
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Memphis, TN: Daylight Control = On/50%/Off

 
(b) 

Figure A3.3. Energy cost savings from skylights across increasing SRR for Warehouse 
building in Memphis, TN  (Zone 3) – (a) Glass skylights, (b) Plastic skylights 
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WAREHOUSE BUILDING – ZONE 4 

Glass Skylights - Annual Energy Costs by Skylight Area
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Baltimore, MD: Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area
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Baltimore, MD: Daylight Control = On/50%/Off

(b) 

Figure A3.4. Energy cost savings from skylights across increasing SRR for Warehouse 
building in Baltimore, MD (Zone 4) – (a) Glass skylights, (b) Plastic skylights 
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WAREHOUSE BUILDING – ZONE 5 

Glass Skylights - Annual Energy Costs by Skylight Area
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Chicago, IL: Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area
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Chicago, IL: Daylight Control = On/50%/Off

 
(b) 

Figure A3.5. Energy cost savings from skylights across increasing SRR for Warehouse 
building in Chicago, IL  (Zone 5) – (a) Glass skylights, (b) Plastic skylights 
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WAREHOUSE BUILDING – ZONE 6 

Glass Skylights - Annual Energy Costs by Skylight Area
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Burlington, VT: Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area
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Burlington, VT: Daylight Control = On/50%/Off

 
(b) 

Figure A3.6. Energy cost savings from skylights across increasing SRR for Warehouse 
building in Burlington, VT  (Zone 6) – (a) Glass skylights, (b) Plastic skylights 



Skylight Energy Analysis_Daylighting_rev5.doc  Page 60 

 Carli, Inc. is Your Building Energy Systems and Technology Choice 

WAREHOUSE BUILDING – ZONE 7 

Glass Skylights - Annual Energy Costs by Skylight Area
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Duluth, MN: Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area
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Duluth, MN: Daylight Control = On/50%/Off

 
(b) 

Figure A3.7.  Energy cost savings from skylights across increasing SRR for Warehouse 
building in Duluth, MN  (Zone 7) – (a) Glass skylights, (b) Plastic skylights 



Skylight Energy Analysis_Daylighting_rev5.doc  Page 61 

 Carli, Inc. is Your Building Energy Systems and Technology Choice 

WAREHOUSE BUILDING – ZONE 8 

Glass Skylights - Annual Energy Costs by Skylight Area
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Fairbanks, AK: Daylight Control = On/50%/Off

 
(a) 

Plastic Skylights - Annual Energy Costs by Skylight Area
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Fairbanks, AK: Daylight Control = On/50%/Off

(b) 

Figure A3.8. Energy cost savings from skylights across increasing SRR for Warehouse 
building in Fairbanks, AK  (Zone 8) – (a) Glass skylights, (b) Plastic skylights 
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