ALESP BE5 - Install Insulating Drapes	 





�
	Windows, even double glazed units, have higher heat transmission rates than equal wall areas.  To reduce heat loss while maintaining the advantages of window areas for daylighting, views, and ventilation, insulating drapes can be fitted to window areas.  Various lined drapes and materials filled with insulation can be used.  The surface facing the window is typically a light or reflective color to aide in summer heat control.





	To be most effective as an insulating layer, the drapes should be sealed at the top and sides an allowed to drag the floor or fit into a slot at the bottom.  The purpose of this is to prevent warmed room air from passing between the drape and window where it can be cooled and sink to the floor by natural convection.





	Other materials such as multilayer reflective mylar window shades, sliding or hinged insulating foam panels, and roll-up window quilts can be used to perform the same task.





FEASIBILITY REQUIREMENTS





�











BENEFITS/DETRIMENTS





	Reduced heat loss and potential solar heat gain control without loss of typical window functions.  Possible increase in maintenance costs.











SURVEY DATA NEEDS:�
SOURCE OF DATA:�
�
Estimate number of hours/day drape will be closed�
Site specific�
�
Number of windows requiring drapes�
Site specific�
�
Windows:  single glazed/double glazed�
Site specific�
�
Latitude�
Map 1, Supporting data�
�
Langleys of solar radiation�
Map 2, Supporting data�
�
Window exposure direction (N, S, E, W)�
Site specific�
�
Window area�
Site specific�
�
Occupied hours per week�
Site specific�
�
Heating plant efficiency (HEFF)�
Site specific�
�
Cooling energy efficiency ratio (EER)�
Site specific�
�
U-value of window�
Table 3�
�
R-value of drapes�
Manufacturer information�
�



PROCEDURE





1.	Determine number, type, exposure direction, and area or window to be fitted with insulating drapes and determine average U-value for window and drape from table 3.





2.	Use nomographs 12 or 13 to determine the annual heat loss for the plain window and nomograph 14 for the drapery fitted window.





3.	Use nomographs 9 or 10 to find the solar heat gain through a window and nomograph 5 or 6 to find the solar heat gain through a window with drapes.





� EMBED Equation  ���





� EMBED Equation  ���


GENERAL INFORMATION





Sizes available:  N/A


Startup cost:  $4-$12/ft2 installed (see table 4C)


Replacement cost:  Same as startup cost


Equipment life:  10 years


Skill level of personnel required:  Drapery contractor





Level of development:





Basic research underway�
�
�
Prototype being tested�
�
�
Operational test and evaluation underway�
�
�
Approved for service�
�
�
Available on market�
(�
�



NATIONAL ENERGY SAVINGS (NES) (in Btu/yr)


� EMBED Equation  ���


ECONOMIC ANALYSIS EQUATION





� EMBED Equation  ���





SAMPLE CALCULATION





Assumptions�
�
�
R-4 drapes closed�
16 hours/day�
�
Window area�
200 ft2�
�
Latitude�
37o N�
�
Absorption coefficient�
0.8�
�
Exposure direction�
West�
�
Langleys�
400�
�
Occupied hours per week�
40�
�
Glazing�
Single�
�
Number heating degree days�
4,000�
�
Dry bulb degree hours above 78o F�
10,000�
�
Heating plant efficiency (HEFF)�
75%�
�
Cooling energy efficiency ratio (EER)�
6.8�
�
Change in O&M�
$24.00/yr ($0.12/ft2-yr) increase�
�
Fuel saved�
No. 2 fuel oil, electricity�
�
Energy cost�
$5.12/MBtu, $0.08/kWh�
�
Escalation rate�
8%, 7%�
�
Annual discount rate ®�
10%�
�



Calculation follow from the procedure section:





U-value window�
1.15�
Table 3�
�
U-value window with drape�
0.45�
Table 3�
�
Heat loss/ft2 window�
50x103 Btu/ft2�
Nomo 13�
�
Heat loss/ft2 window with drapes�
43x103 Btu/ft2�
Nomo 14�
�
Cooling solar heat gain/ft2 windows�
155x103 Btu/ft2�
Nomo 10�
�
Cooling solar heat gain/ft2 windows with drapes�
21x103 Btu/ft2�
Nomo 6�
�






FUEL SAVINGS (MBtu/yr) =





� EMBED Equation  ���





ELECTRICAL SAVINGS (kWh/yr) =
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NES (MBtu/yr)=





� EMBED Equation  ���








FUEL COST SAVINGS ($/YR) =
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ELECTRICITY COST SAVINGS ($/YR) =





� EMBED Equation  ���





SIR =





Need more information?





Contact





Your Engineering Field Division, or





Energy & Utilities Department


Code 22


Naval Facilities Engineering Service Center


Port Hueneme, California 93043-4328





Telephone  805-982-3486


Autovon  551-3486


FAX  805-982-5388





� EMBED Equation  ����
�
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