ALESP BE11 - Install Loading Dock Door Seals	 



�	When trucks are being loaded at docks requiring the doors to be kept open, large quantities of outside air can flow inside.  This results in a substantial increase in heating load.  Depending on the type of dock construction various types of seals can be used to reduce this problem.



	For open docks where materials are conveyed from truck to building through doorways, foam rubber or inflatable loading dock seals can be used to allow for the safe passage of material handling equipment while excluding outside air.



FEASIBILITY REQUIREMENTS





NO�

MAYBE�

YES�AVERAGE WEEKLY HOURS OF DOCK USE��	20	58



BENEFITS/DETRIMENTS



	Unimpeded material handling with reduced influx of outside air.



SURVEY DATA NEEDS:�SOURCE OF DATA:

��Type of existing dock doors�Site specific��Dimensions of loading dock doors (ft)�Site specific��Average wind speed (mph)�Site specific��Average winter outdoor temperature (oF)�Site specific��Number of loading dock doors�Site specific��Weekly hours of winter use (hrs/wk)�Site specific��Thickness of dock bumper (ft)�Site specific��Average winter indoor temperature (oF)�Site specific��Winter length (weeks) (WKW)�Site specific��Heating plant efficiency (HEFF)�Site specific��





PROCEDURE



1.	Determine the number and dimensions of each unsealed loading dock door..



2.	Determine the average weekly hours of winter use for loading docks.



3.	Determine the local average wind speed.



4.	Determine the unsealed area of the dock doors.  A three-sided (i.e., top, right and left sides) seal is used for most applications due to the variability of semitruck-trailer bumper and under carriage design.



Unsealed area (ft2) = (Bumper Thickness) ((2 x Height) ( Width)



5. 	Determine infiltration for unsealed dock door.



� EMBED Equation.2  ���

For estimating purposes it was assumed that installation of a three-sided dock seal would reduce infiltration 100%, therefore infiltration savings with a three sided dock seal equals the amount of infiltration in the unsealed area.



� EMBED Equation.2  ���

**  1.08 = 0.075 lb air/cu ft x 0.24 Btu/lb-oF (specific heat of air) x 60 min/hr��

GENERAL INFORMATION



Sizes available:  8 x 8 ft to 20 x 20 ft

Startup cost:  $25 per perimeter ft, foam rubber seal

Replacement cost:  Same as startup cost

Equipment life:  10 years

Skill level of personnel required:  Carpenter, mechanical 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)



� EMBED Equation  ���









ECONOMIC ANALYSIS EQUATION



� EMBED Equation  ���



SAMPLE CALCULATION



Assumptions���Two doors 8 ft (w) x 10 ft (h) fitted with three-sided foam rubber seal���Winter Use:�10 hr/wk��Weeks of Winter (WKW)�20.9��Bumper thickness�0.5 ft��Average winter indoor temperature �58o F��Average winter outdoor temperature�38o F��Heating plant efficiency (HEFF)�75%��Wind speed�5 mph��Startup costs�$700��Change in O&M�No change��Fuel saved�No. 2 oil��Energy cost�$5.12/MBtu��Escalation rate�8%��Annual discount rate ®�10%��

Calculation follow from the procedure section:



Infiltration for the unsealed area is computed as follows (procedure step 5).



Unsealed area per door (ft2) = (0.5 ft2 ) x  ((2 x 10 ft) ( 8 ft)



= 14 ft2/door



Infiltration for the unsealed area is computed as follows (procedure step 5).



� EMBED Equation.2  ���





FUEL SAVINGS (MBtu/yr) = 



� EMBED Equation.2  ���



NES (MBtu/yr)=



� EMBED Equation.2  ���



FUEL COST SAVINGS ($/YR) =



� EMBED Equation.2  ���



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 =





� EMBED Equation.2  �����
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