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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 |and
Marine |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 Glazing Indices
U |SHGC| vT
Glass
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
Plastic
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
Table 3. Existing Code Skylight Performance Indices for Different Climate Zones
4 5 and
except | Marine
Climate Zone 1 2 3 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 Glazing Indices |
U |SHGC| VT
Glass
301 Aluminum Single mWHTNfla G Med.Wht Interlayer 154 | 0.67 | 0.61
302 Aluminum Single mCLRNfla+PRM G Clear - Prismatic 0.96 | 0.71 | 0.79
303 Aluminum Single mMEVGNfla+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
Plastic
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

Figure 1 and Figure 2 show comparison of U-factors and SHGC for the set of real glass
and plastic skylights at 20° 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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Figure 1. Comparison of the Performance of Real Glass Skylights to the IECC2006

Code Values
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Figure 2. Comparison of the Performance of Real Plastic Skylights to the IECC2006

Code Values
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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 Al1.1. 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 Al.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 [and
Marine |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 Glazing Indices Climate Zone*
U [sHcc] vir |1 2 3 4 5 6 7 8
Glass
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 XX X[ X] X]|X
304 JbCLRNairWHTNfla 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| XX
306 |bEVGNairWHTNfla G Evergreen - Air - Med.Wht 0.69 0.37 0.41 XX X[ X] X]|X
307 |bCLRLairWHTNfla G ClearL - Air - Med.Wht 0.52 0.35 0.47 XX XXX X]X] X
308 |bCLRLairCLRNfla+PRM G ClearL - Air - Clear - Prismatic 0.43 0.35 061 | X| X| X[ X[ X[ X]X] X
309 |bEVGLairWHTNfla G EvergreenL - Air - Med.Wht 0.52 0.27 0.37 | X| X[ XX X[ X]X]|X
310 |bCLRLargWHTNfla G ClearlL - Arg - Med.Wht 0.47 0.35 047 | X X[ XX X[ X]X]| X
311 |bCLRLargCLRNfla+PRM G ClearlL - Arg - Clear - Prismatic 0.40 0.35 061 | 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 ClearlL - Air - Clear 0.53 0.38 0.66 X X[ X]X]X]X]|X
Plastic
401 JmPRMdom 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 XX
404 |bLWHTairCLRdom P Low.Wht - Clear 0.71 0.35 0.29 XXX XXX 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 XX 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
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1. Retail Building

Glass Skylights - Annual Energy Costs for 6% SRR
Miami, FL: Fluorescent, Daylight Control = On/50%/Off
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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
Houston, TX Fluorescent, Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs for 6% SRR
Houston, TX Fluorescent, Daylight Control = On/50%/Off
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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
Memphis, TN: Fluorescent, Daylight Control = On/50%!/Off
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Plastic Skylights - Annual Energy Costs for 6% SRR
Memphis, TN: Fluorescent, Daylight Control = On/50%/Off
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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.

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



Skylight Energy Analysis_Daylighting_rev5.doc Page 14

Glass Skylights - Annual Energy Costs for 6% SRR
Baltimore, MD: Fluorescent, Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs for 6% SRR
Baltimore, MD: Fluorescent, Daylight Control = On/50%/Off
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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
Chicago, IL: Fluorescent, Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs for 6% SRR
Chicago, IL: Fluorescent, Daylight Control = On/50%/Off
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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
Burlington, VT: Fluorescent, Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs for 6% SRR
Burlington, VT: Fluorescent, Daylight Control = On/50%/Off
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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
Duluth, MN: Fluorescent, Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs for 6% SRR
Duluth, MN: Fluorescent, Daylight Control = On/50%/Off
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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
Fairbanks, AK: Fluorescent, Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs for 6% SRR
Fairbanks, AK: Fluorescent, Daylight Control = On/50%/Off
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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

Zones/Cities
Skylights 1 2 3 4 A 6

Honolulu, | Phoenix,|El Paso, |Los Angeles, San New York|Albuguerque, |Portland, |Salem, |Seattle,|Boston,|Boise,|Helena,

Glass HI A7 T CA Fransico, CA| City, NY NM OR 0OR WA, MA D MT
Code Skylight 160302 78531 60780 67264 70537 105989 50409 A7164| 59214) A55996| 96314| 67649| 64230
1| mWHTNAa 135499 GE043] 51148 51061 a45952 94057 51719 52685 A4115)  AZ2314| 88053| BO997| 59464
2|mCLRNfla+PRM 134453 67369 50173 43335 525973 91207 50105 51243| 52538 aS0551| 85496| 58975 57420
3|mEVGNAa+PRM 126885 G5595| 50200 431582 56237 92109 51392 516558| 53985 52237 89e412| 59462 585816
4|bCLRMairyHTNAa 135532 E7374]  HOB1Y 51314 5115 93150 50732 S1810| 53405) 51357| BBA40| 597597|  SE1ED
5|bCLRMairCLRNa+PRM 132513 FE300] 45052 0217 A3542 01144 40057 A0533| 52418) A0453] B4719| 58E45|  AF11Z
A |bEVGMaitWHTMa 130011 FE4459]  A1049 51268 A7E31 4501 52087 62530| S4R92)  AI744| BY45T| BOBRS|  A8EE3
7|bCLRLairyHTNAa 128525 GaGES| 49353 43353 AE055 92160 50303 51400| 53493) 51560| 86218| 58629 55295
8|bCLRLairCLRNfla+PRM 126418 F33%5] 48518 43252 55055 0112 50350 S0557| 52963) 510597| 83580| 57625|  SERE0
9|bEVGLairWHTMa 128579 G5245] 50522 50861 57830 94109 51732 52103| 54400) 52335| 87615| 6031|  59240
10[bCLRLargWWHTHfa 128715 FEEEZ] 45319 40877 AEB53 02052 50711 51328| 53395) S1451] B5114| 58535 58403
11|bCLRLargCLRNAa+PRM 125457 F33E6] 4877 43234 545971 Q0014 50258 A0521| 52884) S1009] 83471| 57A3|  AEBA4
12 |bEVGLargWWHTNAa 128452 FEETS|  AO3G4 G0758 57738 03955 51653 20Cd| B4302)  AZ2A55| BY4AE| SOR44|  A9143
13|bCLRLairCLRMfla 126297 G3339| 48767 43205 545955 83975 a0278 S0520| &52881) 510M2| 83454| 5753|567V

Plastic

Code Skylight 151276 70062 61074 67276 70030 107551 60250 AB192| 59748| 56472| 98661| 69098 64501
14|mPRMdom 136203 FB003]  A1087 49941 53200 02014 51368 S1351| 54735| A0742| BEEAE| 59454|  A7EED
15| myWHTdam 131647 FER37]  AO0733 S0EEE S5455 03123 51054 S1811| 53935) A2107| BRO47| BOOS7| 59210
16|bCLRairhWWHTdom 132664 FEAS|  AD2S4 50930 a4863 92203 a0522 A0551| A26B4) A0704] 86400| 58745 57535
17 |bLWWHTairCLRdom 136784 Fo054| 52753 4405 GOS05 93161 535592 53571 55767 A3471] 90280| 62712 G114
18|bCLRaitHYWHTdom 131234 GE185] 495860 50249 a4232 9117 50316 S04458| 52366)  a0414| 84623| 58205  S7112
159|bPRMairPRMdom 134005 FEEZZ] 458841 43350 520585 00394 43573 S02458| 51712) 49555| B4569| 58050| SRSES
20|bCLRairCLRaitWWHTdo 137178 FEOZS]  A1402 £3239 AEE2Y 04385 51563 51880| 53604 51384] BY45E| 59834| 58570
21 |bLWHTaitCLRairCLRdom 133352 FORE7]  A3EL5 55250 51855 Qo415 54329 S41ES| SB015) A3573] O0861| F3200|  A1334
22 |bCLRairCLRaiHWHTdom 130402 FAE21] 48473 43515 A3500 Q0135 49952 A0053| S51986) A0055| 83752| 67ES5|  GRAR4
23 |bPRMairtPRMairPRMdom 132866 GEG25|  A0007 H0263 53655 91295 s0147 S0417| 52142) &0041] 84791| 58237 56857
24|bCLRairCLRairCLRairCLR 134207 GE520] 50007 43745 52953 30774 50035 S0299| 51743) 49772 84645] 58144] 56654
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2. Grocery
Glass Skylights - Annual Energy Costs for 6% SRR
Miami, FL: Daylight Control = On/50%!/Off
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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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240000

Glass Skylights - Annual Energy Costs for 6% SRR
Houston, TX Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs for 6% SRR
Houston, TX: Daylight Control = On/50%/Off
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Figure 13. Annual Energy Costs for Grocery Building with 6% SRR Skylights and Code
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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
Memphis, TN: Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs for 6% SRR
Memphis, TN: Daylight Control = On/50%/Off
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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.

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



Skylight Energy Analysis_Daylighting_rev5.doc Page 23

Glass Skylights - Annual Energy Costs for 6% SRR
Baltimore, MD: Daylight Control = On/50%/Off
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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
Chicago, IL: Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs for 6% SRR
Chicago, IL: Daylight Control = On/50%/Off
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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
Burlington, VT: Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs for 6% SRR
Burlington, VT: Daylight Control = On/50%/Off
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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.

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



Skylight Energy Analysis_Daylighting_rev5.doc Page 26

Glass Skylights - Annual Energy Costs for 6% SRR
Duluth, MN: Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs for 6% SRR
Duluth, MN: Daylight Control = On/50%/Off
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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
Fairbanks, AK: Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs for 6% SRR
Fairbanks, AK: Daylight Control = On/50%/Off
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Figure 19. Annual Energy costs for Grocery Building with 6% SRR Skylights and Code
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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

Zones/Cities
Skylights 1 2 3 4 6
San

Honolulu,| Phoenix,|El Paso, [Los Angeles,| Fransisco, |Mew York|Albuquerque, Portland, |Salem,|Seattle,|Boston,| Boise, | Helena,

Glass HI A7 > CA CA City, NY HM OR OR WA MA 1D MT
Code Skylight 429746]  226320] 195393 268242 287765 334816 192376)  190522| 194553 | 185433| 308780) 221605| 203985
1| mvWHTNAa 400991 215301] 185535 260758 2722000 322942 154943)  185906| 189538 182351 299670 215269 199756
2|mCLRNa+PRM 398532 214093] 153895 2489357 269678 312150 182812)  183873| 187751 1801584 256144 211530] 19721
3|mEVGNAa+PRM 389301 211910] 182907 247620 I71B48]  3M97ET 183713]  184702| 189550| 181705| 2853591 214056] 198571
4|bCLRMairHTNAa 401045] 214183 184432 280718 I71BRE| 321147 153203)  184552| 185008| 180835| 257504 213444 197852
5|bCLRNairCLENfla+PRM|  395325|  212788| 183064 2488885 2E9504] 3181599 181995 183277 187101 179645] 285211 211453] 195500
B |bEVGMaitWHTRa J93325]  213345] 153931 2458531 273IERG|  3925E7 184666 186240 190475| 182155| 288507 215411] 199733
7|bCLRLairHTNAa 390525 A1405F] 181B19 247844 271254] 319308 182633)  184518| 185750 180548| 205825) 212845 197654
8|bCLRLairCLRNfla+PRM Ja6450) 210396 180772 246083 269753 317705 152094  183290| 187996 179981 293822 211576] 196554
3|bEVGLainHTMAa 3895535 212180] 182716 2458571 73T 322073 154066 185672 189768) 181546| 257675) 214746] 195556
10|bCLRLarg¥WwHTHNa 3009 212026] 181531 247802 271093 319633 152546)  184389| 185607 | 180392| 295668 212788] 187501
11|bCLRLargCLRNAa+PRM|  385445]  210329| 180666 245005 269639 3:17sE 181971 183174 187865 179845| 253659 211736] 196376
12 |[bEVGLargWHTNfa 389501 212070] 1582503 2458741 J7HMeE| 3925 163937 185551| 1809540| 181425| 257515) 214503] 198714
13|bCLRLairCLRMfla 385261 21027E] 180BE0 245000 JEOEEE]  3175R4 181974 183178| 1875870 179857 283645) 211737] 196414

Plastic

Code Skylight 420524| 227704]| 192082 268426 288414| 338678 194286 191847| 195926 186403| 311626| 223232| 204413
14|mPREMdom 401235 214986] 185074 248543 2700e5|] 32073 184146) 184007 | 1875955| 180202| 257460) 212518] 197712
15 |myWHTdom 3945435 213439] 184082 248760 271615 321002 154429)  184776| 189107 | 181401 257987 213744] 195550
16|bCLRairhWWHTdom 395391 212596 153043 2487885 270251 19021 152300])  183055| 187166 179341 295501 211612] 196711
17 |bLWWHTairCLRdom 398520] 215264 184819 262524 27E123| 325718 185734  186854| 191050 182623| 300670 216743] 200349
18|bCLRaitHYWHTdom 393613 212169] 152461 247527 262531 317918 151893 182656| 1865815 179022| 284657 210993] 196161
159|bPRMairPRMdom 397705 213232] 183085 248161 JRAEET]  3MTA44 181731  182204| 185185| 173282| 284283) 210435] 195378
20|bCLRairCLRaithWWHTdof 401553 214181] 184405 251375 724531 322240 183473 184857 | 185347 | 180193| 257054 213544] 197893
21 |bLWHTairCLRairCLRdo 400437 216183 185761 263187 27R407] 326558 186170)  187168| 191413 182885| 301287 217177] 200538
22|bCLRairCLRaitHWHT dao J92513]  211807] 181933 247018 2688458 3167ER 181468) 182240 185358| 178655| 283682) 210417] 195570
23 |bPRMairPRMairPRMdo 395380)  A132m4] 152833 248244 2691771 318140 181804  182502| 185508 | 178E77| 204R43) 210859] 195513
24|bCLRairCLRairCLRairCL] 398145  213564] 183340 248173 2RE795]  317ENT 151940  182339] 186399 173510) 254443] 210616] 196570
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3. WAREHOUSE

Glass Skylights - Annual Energy Costs for 6% SRR
Miami, FL: Daylight Control = On/50%!/Off
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Plastic Skylights - Annual Energy Costs for 6% SRR
Miami, FL: Daylight Control = On/50%/Off
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Figure 20. Annual Energy costs for Warehouse building with 6% SRR skylights and
code skylight in Miami, FL (Zonel) — (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
Houston, TX: Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs for 6% SRR
Houston, TX: Daylight Control = On/50%/Off
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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
Memphis, TN: Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs for 6% SRR
Memphis, TN: Daylight Control = On/50%!/Off
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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
Baltimore, MD: Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs for 6% SRR
Baltimore, MD: Daylight Control = On/50%/Off
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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
Chicago, IL: Daylight Control = On/50%/Off
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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
Burlington, VT: Daylight Control = On/50%/Off
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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
Duluth, MN: Daylight Control = On/50%/Off
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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
Fairbanks, AK: Daylight Control = On/50%/Off
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Fairbanks, AK: Daylight Control = On/50%/Off
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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

Zones/Cities
Skylights 1 2 3 4 ] [
San

Honolulu,|Phoenix,|El Paso, |Los Angeles,| Fransisco, |New York|Albuguerque,|Portland,|Salem, Seattle,|Boston,| Boise, | Helena,

Glass HI A7 X CA CA City, NY MM OR OR WA MA ] MT
Code Skylight 90385 53529] 42875 48173 49250 64143 39110 28353 34730 268B4| 56274 40695 37850
1|rWWHTMa 81209 47142] 3B73IR 36071 33050 53460 33474 30257| 30704 30253 48278 3R143 35031
2|mCLRMfla+PRM 520584 46737 6114 36752 33114 51072 320596 28450| 28842| 28149 45174| 34087 32599
3|mEVGHAa+PRM e 41493] 32077 30817 31248 47511 30432 27HES| 2BA03|  281T| 42007  32E0S 31560
4|bCLRMairWHTNfa 79356 4527 38022 36150 33035 50177 3NIFF7 28231 28521 27983 44279 33985 31589
5|bCLRNairCLRMAa+PRM 77819 44443] 34162 35130 32017 48740 30574 27348| IVRAD| 2VOF3| 437E3| 32dEX 30N
B|bEVGNaitWHTNAa 57539 4052] 31492 30895 31554 4707 29851 27EYY| 28357 28119| 42624| 32280 31559
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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
Miami, FL: Fluorescent, Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs by Skylight Area
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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
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RETAIL BUILDING — Zone 2
Glass Skylights - Annual Energy Costs by Skylight Area
Houston, TX Fluorescent, Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs by Skylight Area
Houston, TX Fluorescent, Daylight Control = On/50%/Off
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Figure A1.2. Energy cost savings from skylights across increasing SRR for Retall
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
Memphis, TN: Fluorescent, Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs by Skylight Area
Memphis, TN: Fluorescent, Daylight Control = On/50%/Off
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Figure A1.3. Energy cost savings from skylights across increasing SRR for Retalil
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
Baltimore, MD: Fluorescent, Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs by Skylight Area
Baltimore, MD: Fluorescent, Daylight Control = On/50%/Off
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Figure Al.4. Energy cost savings from skylights across increasing SRR for Retalil
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
Chicago, IL: Fluorescent, Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs by Skylight Area
Chicago, IL: Fluorescent, Daylight Control = On/50%/Off
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Figure A1.5. Energy cost savings from skylights across increasing SRR for Retalil
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
Burlington, VT: Fluorescent, Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs by Skylight Area
Burlington, VT: Fluorescent, Daylight Control = On/50%/Off
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Figure A1.6. Energy cost savings from skylights across increasing

SRR for Retall

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
Duluth, MN: Fluorescent, Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs by Skylight Area
Duluth, MN: Fluorescent, Daylight Control = On/50%/Off
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Figure A1.7. Energy cost savings from skylights across increasing SRR for Retalil
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
Fairbanks, AK: Fluorescent, Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs by Skylight Area
Fairbanks, AK: Fluorescent, Daylight Control = On/50%/Off
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Figure A1.8. Energy cost savings from skylights across increasing SRR for Retall
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
Miami, FL: Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs by Skylight Area
Miami, FL: Daylight Control = On/50%/Off
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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
Houston, TX: Daylight Control = On/50%/Off
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(a)
Plastic Skylights - Annual Energy Costs by Skylight Area
Houston, TX: Daylight Control = On/50%/Off
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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

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




Skylight Energy Analysis_Daylighting_rev5.doc Page 48
GROCERY STORE — ZONE 3:
Glass Skylights - Annual Energy Costs by Skylight Area
Memphis, TN: Daylight Control = On/50%/Off
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Memphis, TN: Daylight Control = On/50%/Off

Plastic Skylights - Annual Energy Costs by Skylight Area
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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
Baltimore, MD: Daylight Control = On/50%/Off
240000 mWHTNfla
MCLRNfla+PRM
235000 - mMmEVGNfla+PRM
= bCLRNaitWHTNfla
fg 230000 | —  bCLRNairCLRNfla+PRM
a bEVGNairWHTNfla
S, ——— bCLRLairWHTNfla
& 225000 _
5 bCLRLairCLRNfla+PRM
i bEVGLaIWHTNfla
g 220000 | bCLRLargWHTNfla
g bCLRLargCLRNfla+PRM
215000 bEVGLargWHTNfla
bCLRLairCLRNfla
210000 w w w w \ \ \ - = = .Code Skylight
1% 2% 3% 4% 5% 6% 7% 8% 9% 10%
Skylight / Floor Area %
(a)
Plastic Skylights - Annual Energy Costs by Skylight Area
Baltimore, MD: Daylight Control = On/50%/Off
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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
Chicago, IL: Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs by Skylight Area
Chicago, IL: Daylight Control = On/50%/Off
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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
Burlington, VT: Daylight Control = On/50%/Off
220000 mWHTNfla
mMCLRNfla+PRM
215000 mEVGNfla+PRM
= bCLRNairWHTNfla
% 10000 — bCLRNairCLRNfla+PRM
4 bEVGNairWHTNfla
=G I IR AU AR IR I S — bCLRLairWHTNfla
3 205000 .
5 — bCLRLairCLRNfla+PRM
i \’ bEVGLairWHTNfla
S 200000 - e — bCLRLargWHTNfla
g bCLRLargCLRNfla+PRM
195000 bEVGLargWHTNfla
bCLRLairCLRNfla
190000 : : : : : : : : - - - .Code Skylight
1% 2% 3% 4% 5% 6% 7% 8% 9% 10%
Skylight / Floor Area %
(a)
Plastic Skylights - Annual Energy Costs by Skylight Area
Burlington, VT: Daylight Control = On/50%/Off
220000 |
mPRMdom
215000 mWHTdom
s bCLRairMWHTdom
€ 10000 bLWHTairCLRdom
@ bCLRairHWHTdom
% 205000 . — bPRMairPRMdom
b5 — bCLRairCLRairMWHTdom
u_‘“] bLWHTairCLRairCLRdom
S 200000 1 bCLRairCLRairHWHTdom
2 bPRMairPRMairPRMdom
195000 bCLRairCLRairCLRairCLRdom
- = - .Code Skylight
190000 ! ! : : ‘ : ‘ ‘ !
1% 2% 3% 4% 5% 6% 7% 8% 9%  10%
Skylight / Floor Area %
(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
Duluth, MN: Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs by Skylight Area
Duluth, MN: Daylight Control = On/50%/Off
230000 l
mPRMdom

225000 mWHTdom
= bCLRairMWHTdom
% 220000 bLWHTairCLRdom
3 bCLRairHWHTdom
% 215000 | ——— bPRMairPRMdom
@ — bCLRairCLRairMWHTdom
U_CJ bLWHTairCLRairCLRdom
S 210000 bCLRairCLRaitHWHTdom
2 bPRMairPRMairPRMdom

205000 bCLRairCLRairCLRairCLRdom

- = - .Code Skylight
200000 ! ! : : ‘ : !

1%

2%

3% 4% 5% 6% 7%

Skylight / Floor Area %

10%

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

USE BUILDING — ZONE 2
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Plastic Skylights - Annual Energy Costs by Skylight Area
Houston, TX: Daylight Control = On/50%/Off

Annual Energy Costs ($/yr)

25000 +

mPRMdom

mWHTdom
bCLRairMWHTdom
bLWHTairCLRdom
——— bCLRairHWHTdom
bPRMairPRMdom

——— bCLRairCLRairMWHTdom
bLWHTairCLRairCLRdom
bCLRairCLRairHWHTdom
bPRMairPRMairPRMdom
bCLRairCLRairCLRairCLRdom
- - - .Code Skylight

20000

T T T T T T T T 1

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

Skylight / Floor Area %

Figure A3
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.2. Energy cost savings from skylights across increasing SRR for Warehouse
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
Memphis, TN: Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs by Skylight Area
Memphis, TN: Daylight Control = On/50%!/Off
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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
Baltimore, MD: Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs by Skylight Area
Baltimore, MD: Daylight Control = On/50%/Off
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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
Chicago, IL: Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs by Skylight Area
Chicago, IL: Daylight Control = On/50%/Off
50000 |
mPRMdom
45000 - mWHTdom
bCLRairMWHTdom

Annual Energy Costs ($/yr)

bLWHTairCLRdom
bCLRairHWHTdom
bPRMairPRMdom
bCLRairCLRairMWHTdom
bLWHTairCLRairCLRdom
bCLRairCLRairHWHTdom
bPRMairPRMairPRMdom
bCLRairCLRairCLRairCLRdom
Code Skylight

20000
1%

T T T T T T T T 1

2% 3% 4% 5% 6% 7% 8% 9% 10%
Skylight / Floor Area %

(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
Burlington, VT: Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs by Skylight Area
Burlington, VT: Daylight Control = On/50%/Off
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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
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WAREHOUSE BUILDING — ZONE 7
Glass Skylights - Annual Energy Costs by Skylight Area
Duluth, MN: Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs by Skylight Area
Duluth, MN: Daylight Control = On/50%/Off
50000 l
mPRMdom

45000 - mWHTdom
= bCLRairMWHTdom
& 40000 | bLWHTairCLRdom
4 bCLRairHWHTdom
% 35000 | bPRMairPRMdom
) bCLRairCLRairMWHTdom
U_CJ bLWHTairCLRairCLRdom
S 30000 1 bCLRairCLRairHWHTdom
2 bPRMairPRMairPRMdom

25000 bCLRairCLRairCLRairCLRdom

- = = .Code Skylight
20000 | | | | | | | | !

1%

2%

3% 4% 5% 6% 7% 8% 9%
Skylight / Floor Area %

10%

(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
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WAREHOUSE BUILDING — ZONE 8
Glass Skylights - Annual Energy Costs by Skylight Area
Fairbanks, AK: Daylight Control = On/50%/Off
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Plastic Skylights - Annual Energy Costs by Skylight Area
Fairbanks, AK: Daylight Control = On/50%/Off
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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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