ALESP BE4 - Install Double Glazing

	 



�	Heat flow through single glazed windows can represent a large portion of the building envelope.  Single glazed windows can conduct more heat than a similar area of uninsulated wall.  Adding a second layer of glazing either permanently or seasonally through the use of storm windows can cut the window’s energy loss considerably.  To prevent condensation between the panes of glass, the windows should be assembled with a desiccant in the window cavity and carefully sealed on all sides.  Storm windows often have leak holes at the bottom to allow for the escape of condensed water.



FEASIBILITY REQUIREMENTS



�





BENEFITS/DETRIMENTS



	Reduction in heat transmission through window areas while maintaining transparency.  Possible increase in O&M cost.







SURVEY DATA NEEDS:�SOURCE OF DATA:��Number of single glazed windows�Site specific��Window surface area�Site specific��Exposure direction of windows (N, S, E, W)�Site specific��Langleys of solar radiation�Map 2, Supporting data��Annual dry bulb degree hours above 78o F�Map 3, Supporting data��Occupied hours per week�Site specific��Heating degree days�Map 2, Supporting data��Latitude�Map 1, Supporting data��Heating plant efficiency (HEFF)�Site specific��Cooling energy efficiency ratio (EER)�Site specific��Heating plant efficiency (HEFF)�Site specific��Cooling energy efficiency ratio (EER)�Site specific��

PROCEDURE



1.	Determine exposure direction, window surface area, and number of windows to be modified.



2.	Use nomographs 9 through 13 to calculate annual winter heat loss and summer heat gain due to conduction and solar radiation for the existing single glazed windows.



3.	Repeat step 2 for double glazing.



� EMBED Equation  ���
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GENERAL INFORMATION



Sizes available:  N/A

Startup cost:  $6-$9/ft2 combination storm and screen; $9-$15/ft2 double glazing

Replacement cost:  Same as startup cost

Equipment life:  25 years

Skill level of personnel required:  Glazing 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
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SAMPLE CALCULATION



Assumptions���Window area�200 ft2��Latitude�37o N��Exposure direction�South��Langleys�400��Occupied hours per week�40��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�$15.00/yr ($0.075/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 (R)�10%��

Calculation follow from the procedure section:



Heat loss/ft2 of window during winter (double glaze)

�24x103 Btu/ft2�Nomo 13��Heat loss/ft2 of window during winter (single glaze)

�44x103 Btu/ft2�Nomo 13��Heat gain/ft2 of window during summer due to sunlight radiant heat (double glaze)

�124x103 Btu/ft2�Nomo 10��Heat gain/ft2 of window during summer due to sunlight radiant heat (single glaze)

�154x103 Btu/ft2�Nomo 10��Heat gain/ft2 of window during summer due to conduction (double glaze)

�5x103 Btu/ft2�Nomo 11��Heat gain/ft2 of window during summer due to conduction (single glaze)�8x103 Btu/ft2�Nomo 11��



FUEL SAVINGS (MBtu/yr) =
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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
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