A Window to Savings: Attachment Energy & Cost Modeling

Isabel Burgess, Robert Hart @ Lawrence Berkeley National Laboratory
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Top energy-saving window attachment products for existing homes in each IECC climate zone.
Secondary windows are the #1 performer in all climate zones except for climate zone 1A.

Background & Objective

Window shades and other attachment products can help reduce home energy use at a
comparatively low first cost, increasing energy bill affordability for American homeowners and
assisting utilities with information about their energy portfolio. However, different shading
strategies are required for different climates. This study identifies the most appropriate window
attachment solutions for each US IECC climate zone by quantifying potential household energy
savings and comparing these to product price through payback period analysis.

Methods

Home energy use was modeled in EnergyPlus 24.2 with DOE residential
building prototype models' for two cities per climate zone with top
foundation and HVAC types for each location. Two home vintages were
examined: existing building (2006 IECC) and new construction (2024
IECC). Fenestration inputs were created with Berkeley Lab WINDOW
software for 1-3 performance levels of each attachment. Automated and
manual shade operation were considered where applicable. Average
climate zone energy use and bill savings were obtained through
weighting individual models by HVAC and foundation prevalence, as well as city population.

! hitps://www.energycodes.gov/prototype-building-models



Considered Attachments

5 | Awnin O | RolerShage | Horizontal (Venetian blind) Secondary Window
9 i - and Vertical Slat Shade | (storm window /
. — — interior panel)
! ENERGY STAR
4 | Cellular Shade Solar Screen E replacement window
Results

Prototype model heating and cooling energy savings show high and low-performing products for
each climate zone. For existing buildings, awnings provide high savings for warm climate zones
(up to $585 annually) but additional energy expenditures for cold climate zones (up to $176
annually). Secondary windows provide reliable energy savings (9-32%) across climate zones,
comparable to ENERGY STAR v7 window replacement. Cellular shades provide a high to
modest benefit across climate zones. For new construction homes, maximum percentage
savings are similar but dollar savings are reduced. New construction window attachments result
in positive to neutral cost savings, with $64-$240 savings for top-performers. Initial investment
payback years for each attachment are listed on pages 3 and 4.
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Top energy-saving window attachment products for new construction homes in each IECC climate zone.

Impact

American consumers can use knowledge of high, neutral, and negatively performing window
attachments to better inform their product purchasing decisions and to increase affordability of
their home energy bill. Industry can also tailor product marketing to different US zones with
climate-specific savings data. For large-scale impact, utilities can focus on deployment of
high-performing window attachments in energy-intensive and populous locations to better
control their energy portfolio.

Window Attachment Energy Modeling | LBNL 2



Payback Years with Cheapest Attachment Prices (2025) for Existing Homes

\IEEEEEEEEEE-

Drop-arm (fully deployed 8°) Fixed |3 7 20 5 NA 36 11 NA 146 NA 281 NA NA
D 8-45° Dok operabl '3 6 - 10 3 23 7 5 33 8 10 11 17 NA
Awning rop-arm (8-45°) perable
Drop-arm (half deployed 45°) . Fixed 6 12 9 23 7 26 31 12 NA 49 41 83 181 NA
' - Light
. Drop-arm (8-45°) Operable '3 6 -11-23 8 6 40 10 12 14 21 NA
Folding-arm (half deployed 85°) | Fixed 12 20 27 10 17 34 17 96 45 41 70 76 44
|
Folding-arm 85° & Operable 10 15 10 20 7 13 16 11 37 18 20 25 29 32
. Automated 16 23 17 21 13 14 20 23 50 29 39 38 46 27
Double cell Light

Cellular Shade Manual 16 23 18 23 13 17 30 23 76 49 57 66 79 46
T Automated 7 10 7 9 5 6 9 10 23 13 18 17 21 12

: singe ce U vanuel SNl 2 B 6] 15 o 1l 13 15 9

Light Automated 20 23 16 20 11 11 20 22 23 13 18 17 21 12

Single cell
(Sheer) Manual 9 10 7 9 /'5 /6 12 9 15 9 11 13 15 9
Energy Star v7 Window = Retrofit, varies by climate zone - - 23 30 24 23 18 16 20 24 52 48 23
2" PVCslat Light Manual 5 6 6 6 26
Horiontal Slat . g 4 s e -----
(Venetian) 1" aluminum slat Light Manual 8 8 6 8 -- 10 7 32
i
1" aluminum slat Dark Manual 11 /111 8 9 F58E58 13 |11 30 |23 | 28 |30 |33 |12

Automated 16 26 20 31 17 26 25 26 75 31 42 41 54 46

Outdoor - Low openness Light
Roller Shade Manual 2 4 3 5 3 5 7 5 59 12 15 16 30 58

Automated 28 32 24 32 18 21 31 32 90 45 59 59 72 50

Indoor - Low openness Light
g : S venuol JAISIRENISIIENNAN 8081 25 14 15 20 26 20
| " door - Hieh Doy | Automated 43 5138 39 26 24 62 74 141 101 137 130 152 60
naoor - AIgn openness ar
Bn o Manual 6 8 6 6 4 4 11 10 24 20 23 26 27 11

Solar Screen Outdoor - Low openness Light - -------. 227 -- 8 21 NA
Indoor - Low openness Light - ------ 13 -- 8 11 9
Indoor - High openness Dark - -.-----. 9 7 9 10 11 -

s darv Wind Indoor - Low-e - - 23 34 29 23 19 15 18 30 36 20 36 15
econdary Window
Indoor - Clear - - 55 5 HEIEEE ¢ ------
Vertical Slat 2" PVC slat Light Manual 21 .21 15 24 11 15 11 18 112 11 11 24 15
ertical Sla
3.5" fabric slat Dark Manual 25 25 18 23 13 14 11 22 85 12 22 11 24 13

*Attachment prices do not include installation costs
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Payback Years with Cheapest Attachment Prices (2025) for New Construction Homes

\-mmmmmmmmmm-

Drop-arm (fully deployed 8°) Dark Fixed 7 41 139 57 201 1810
Awning Drop-arm (8-45°) Operable 7 11 8 14 6 13 10 10 32 16 27 19 31 38
Drop-arm (half deployed 45°) Light Fixed 14 24 18 32 13 25 19 22 58 33 62 43 75 48
. Drop-arm (8-45°) Operable 8§ 13 10 17 7 14 11 11 35 18 29 22 35 36
Folding-arm (half deployed 85°) Light Fixed 27 39 32 46 23 35 23 32 62 31 55 39 60 34
Folding-arm 85° Operable 22 28 22 32 15 23 18 19 50 23 35 27 38 26

Automated 40 57 43 74 43 68 36 58 104 44 72 51 79 45

Cellular Shade Manual 40 58 43 75 43 65 43 58 121 54 90 61 93 49

; Automated 18 25 19 32 18 29 16 25 46 19 32 22 35 20
.

Double cell Light

Single cell Light
Manual 8 11 8 14 8 12 8 11 23 10 17 11 17 9
Light = Automated 38 53 41 58 34 53 25 46 81 33 58 42 65 37

Single cell
(Sheer)  Manual 16 23 19 25 14 20 12 17 37 16 26 19 27 15
Energy Star v7 Window = Retrofit, varies by climate zone - - 377 431 362 431 210 259 90 138 444 144 279 155 279 105
) 2" PVCslat Light Manual 8 13 10 17 8 14 10 13 29 13 24 16 24 14
Horizontal Slat . .
(Venetian) 1" aluminum slat Light Manual 10 16 12 21 10 16 11 15 34 16 27 18 28 16
enetian
1" aluminum slat Dark Manual 32 38 28 40 40 36 14 27 41 16 26 18 26 13
. Automated 38 59 45 79 40 79 42 58 129 55 95 65 106 67
Outdoor - Low openness Light
Manual 6 9 7 12 6 12 8 10 25 12 22 13 22 12
Roller Shade
- . Automated 46 71 55 95 47 87 49 73 148 65 109 80 125 79
Indoor - Low openness Light
Manual 7 11 8 15 7 13 9 11 28 14 24 16 24 14
. Automated 151 178 133 231 218 224 84 196 238 93 164 112 174 87
Indoor - High openness Dark
Manual 23 27 20 32 29 29 13 22 35 22 23 11
Solar Screen Outdoor - Low openness Light - ---------- 13 - 14 8

Indoor - Low openness Light - --------
Indoor - High openness Dark . 10 12 15 13 13 12 16 -----

2" PVCslat Light Manual 23 37 29 49 23 41 29 37 92 44 78 52 80
3.5" fabric slat Dark Manual 60 78 60 8 61 71 33 52 103 41 69 48 69 37
*Attachment prices do not include installation costs

Vertical Slat
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