ALESP BE1 - Install/Replace Insulation	 



�	The transmission of heat through a building’s walls, roof, and floors can account for a significant portion of the total heating and cooling loads.  Insulation is installed to reduce heat flow due to conduction.  In many instances old buildings contain minimal or no insulation.  Sometimes insulation becomes ineffective as a result of damage during construction or modification, deterioration due to weathering, or settling and compaction.



	Wall areas can be insulated by adding insulation to the interior or exterior surfaces or wall cavities.  Exterior and interior insulation must be protected from the environment.  Treatment of door and window openings is addressed in subsequent energy conservation options.  Equipment and fixtures may also have to be relocated.  Insulation can be added to wall cavities by various methods.  For example, if the wall have unobstructed internal voids, they can be insulated using blown-in granular insulation through small access holes that must be cut.



	Roofs can be insulated in a variety of ways.  If the space above the ceiling is not conditioned or used as a crawl space, the simplest procedure is to lay roll or batt insulation on top of the ceiling or blow in loose insulation.  Insulation can also be installed directly under roof decks by suspending or attaching rigid board-type insulation or spraying the underside with foam insulation.  When reroofing, rigid board insulation can be added above the roof deck and covered with waterproofing.  The insulation should be protected in high wear or traffic areas.



	While floor slabs can be insulated at the perimeter, it is most effective to insulate suspended or framed floors above unheated spaces.  Spray foams, rigid boards, and roll-type insulations can be used.  The latter should be well supported and protected from damage.  Wire screening or plywood sheathing can be used.



FEASIBILITY REQUIREMENTS



�





SURVEY DATA NEEDS:�SOURCE OF DATA:��U-value of existing walls, roof, floors�Tables 1 and 2��Dimensions of walls, roofs, floors�Site specific��Heating degree days�Map 1, Supporting data��Langleys of solar radiation�Map 2, Supporting data��Exposure of walls (N, S, E, W)�Site specific��Absorption coefficients of walls and roofs�Table 5��Latitude �Map 1, Supporting data��Occupied hours per week�Site specific��Annual dry bulb degree hours above 78o F�Map 3, Supporting data��Heating plant efficiency (HEFF)�Site specific��Cooling energy efficiency ratio (EER)�Site specific��

PROCEDURE



1.	Use the appropriate nomographs 1 though 4 for the surface under consideration to determine the present annual heat losses for existing condition.

2.	Repeat this procedure using the U-value of the new insulated surface.  See table 1.



3.

	� EMBED Equation  ���



4.	Electrical savings (kWh/yr) = Repeat steps 1 and 2 using nomographs 5-8 to determine the electrical savings (i.e. annual cooling energy saved in kWh/yr) as follows:



� EMBED Equation  ���



GENERAL INFORMATION



Sizes available:  N/A

Startup cost:  $1.46/ft2 (installed: labor and materials for polystyrene insulation) for accessible roof, floors, and walls

Replacement cost:  Same as startup cost

Equipment life:  25 years (depending on structure

Skill level of personnel required:  Insulation 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���Area of insulation�20,000 ft2��Latitude�37o N��Old U-value�0.203��New U-value�0.086��Absorption coefficient�0.8��Exposure direction�South��Langleys�400��Occupied hours/week�40��Heating degree days�4,000��Dry bulb degree hours above 78o F�7,000��Heating plant efficiency (HEFF)�0.75��Cooling energy efficiency ratio (EER)�6.8��Change in O&M�None��Fuels 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:



Energy loss	8(103) Btu/ft2	Nomo 2

(fuel uninsul)



Energy loss	4(103) Btu/ft2	Table 1 for U-value

(fuel insul) 		and Nomo 2



Energy loss	5(103) Bu/ft2	Nomo 6

(electrical uninsul)

Energy loss	2.5 (103) Btu/ft2	Table 1 for U-value

(electrical insul) 	and Nomo 6



FUEL SAVINGS (MBtu/yr) =



� EMBED Equation  ���

ELECTRICAL SAVINGS (kWh/yr) =



� EMBED Equation  ���

NES (MBtu/yr)=



� EMBED Equation  ���



FUEL COST SAVINGS ($/YR) =



� EMBED Equation  ���



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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