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	Until recently, warm air ducts and hot water piping were installed without insulation.  These conveyances are frequently routed through unconditioned spaces where long runs can result in substantial heat loss.  The same may be said for chilled water piping, steam lines, and cool air ducts.





	Ducts may be insulated with rigid fibrous material or flexible mats held in place with wire, clips, or adhesive.  Ducts may also be insulated with spray-on foam.  Ducts used to convey both warm and cold air should have a vapor seal covering the insulation to prevent condensation in the insulation.





	Pipes also can be insulated with a variety of rigid, fibrous, plastic, or glass wool material.  The selection of the insulation depends on the pipe’s surface temperature and surrounding environment.  Fittings, valves, and flanges should also be insulated.  To preclude formation of excessive flash steam, steam traps or the firs t6 feet of condensate discharge pipe from the trap should not be insulated.





FEASIBILITY REQUIREMENTS
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BENEFITS/DETRIMENTS





	Reduced energy loss through ducts and piping.





SURVEY DATA NEEDS:


�
�
Size of piping/ducts�
�
Length of existing pipes/ducts�
�
Thickness of existing insulation of pipes/ducts�
�
Type of existing insulation on pipes/ducts�
�
Cooling energy efficiency ratio (EER)�
�
Operating temperature of water/steam in ducts and pipes�
�
Ambient temperature�
�
Operating hours of pipe/duct per year�
�
Type and thickness of planned insulation�
�
Plant efficiency (if unknown, assume 0.75)�
�



PROCEDURE





1.	Determine the length of pipe/duct and ambient operating temperature and calculate the temperature difference





2.	Determine type and thickness of existing insulation on pipe/duct (if any).





3.	Using nomographs 17 through 20 determine a first approximation of the heat loss or gain/hr of the pipe/duct, both in its present condition and quipped with the thickness of insulation under consideration.





4.	See procedures accompanying nomograph 18 for piping cases which do not match nomograph 18 assumptions.





5. 	Fuel Savings for Pipes (Btu/yr) =
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6.	Electrical Savings for Pipes (kWh/yr) =
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7.	Fuel Savings for Ducts (MBtu/yr) = 
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8.	Electrical Savings for Ducts (kWh/yr) = 





� EMBED Equation.2  ���





GENERAL INFORMATION





Sizes available:  0.5-in. to 3.0-in. Insulation thickness


Startup cost:  See Table 7 in tables section


Replacement cost:  Same as startup cost


Equipment life:  25 years


Skill level of personnel required:  Insulation contractor





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



NATIONAL ENERGY SAVINGS (NES) (in Btu/yr)
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ECONOMIC ANALYSIS EQUATION
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SAMPLE CALCULATION





Assumptions:�
�
�
Warm air duct 18-in. diameter x 250-ft length (1200 ft2)�
�
�
Bare duct�
�
�
0.5 in. insulation to be installed�
�
�
Temperature difference�
50o F�
�
Operating Hours/yr�
2,200 hr/yr�
�
Heating Plant Efficiency (HEFF)�
75%�
�
Startup cost�
$2,400�
�
Change in O&M�
No change�
�
Fuel saved�
No. 2 oil�
�
Energy cost�
$5.12/MBtu�
�
Escalation rate�
8%�
�
Annual discount rate (R)�
10%�
�



Calculation follow from the procedure section:





FUEL SAVINGS (MBtu/yr) = 
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NES (MBtu/yr)= 91.52 MBtu





FUEL COST SAVINGS ($/YR) =
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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





SIR =
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