ALESP BE8 - Caulk, Weatherstrip to Reduce Infiltration	 



�	Infiltration of outside air account for a significant portion of a building’s heat loss.  Besides entering through open doors during entrance and exit, air enters through cracks around doors and windows, exterior wall penetrations, and junctions of building components.  Windows and doors which must remain operable while excluding outside air should be weatherstripped.  A variety of products, styles, and types of materials are available.  Their selection depends on the specific application.  Thresholds and door sweeps also reduce infiltration.



	Crack, gaps, and openings can be sealed more permanently suing caulking compounds.  Many different types of caulks have been developed to meet the needs of various applications.  Most are designed to remain pliable to allow for the expansion and contraction or vibration of the substrate.  To conserve caulking and get a better seal, large gaps should be filled first with packing such as oakum or styrofoam rope then caulked.  Caulk should only be applied to clean dry surfaces.



FEASIBILITY REQUIREMENTS



�





BENEFITS/DETRIMENTS



	Reduction of infiltration can produce savings in both heating and cooling energies.





SURVEY DATA NEEDS:�SOURCE OF DATA:��Average wind speed�Site specific��Width of crack�Site specific��Length of crack�Site specific��Heating degree days�Map 1, Supporting data��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��Exposure direction of windows (N, S, E, W)�Site specific��Types of sealing jobs required�Site specific��Indoor temperature�Site specific��Hours of occupancy per week�Site specific��

PROCEDURE



1.	Establish the average wind speed for the site.



2.	Estimate crack size (length and width) around windows, between doors and frames, and at ceiling/wall junctions and baseboards.



3.	Determine the infiltration rate for the facility as follows



	a.	Use nomograph 15 to find the infiltration rate for windows to be weatherstripped (IW).



	b.	Use table 6A to find the infiltration rate for windows to be caulked (Icaulk).  Use table 6 to find the infiltration rate between door and frame (ID).



	c.	Assume an infiltration rate at ceilings/wall junctions combined with that around baseboards (IC) of between 0.25 and 1 cfm/ft2* of floor area.  For estimating purposes 1 cfm/ft would represent loose wall construction (i.e., high infiltration) and 0.25 fm/ft2 would represent loose wall construction (i.e., nominal infiltration).



*  Based on data from 1981 ASHRAE Fundamentals Handbook



4.	Determine total infiltration (IT) as follows:



	a.	Caulking only:



	IT = IW + IC



	b.	Weatherstripping only:



	IT = (IW:existing - IW:new) + (ID:existing - ID:new)



	c.	Combination caulking/weatherstripping



	IT = (IW:existing - IW:new) + (ID:existing - ID:new) + IW + Icaulk



5.	Use nomograph 16 to determine annual heating load per 1,000 cfm.



6.	Fuel Savings (MBtu/yr) = (Nomograph 16 result (MBtu/1,000 cfm-yr) x 0.5IT (cfm))/Heating Plant Efficiency



7.  Electrical Savings (kWh/yr)



� EMBED Equation  ���





**  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:  N/A

Startup cost:  $1.17-$3.00/lineal ft installed

Replacement cost:  Same as startup cost

Equipment life:  5 years caulking, 15 years weatherstripping

Skill level of personnel required:  Carpenter

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���Caulk all infiltration points���IC = 0.9 cfm/ft2 of floor area���Floor area�180 ft2��Window specifications�25 (6 ft h x 3 ft w) double hung steel��Crack size�18 ft x 1/16 in per window��Wind speed�15 mph��Indoor temperature �68o F winter, 78o F summer��Hours of occupancy per week�168 hr/wk for winter and summer��Heating plant efficiency (HEFF)�75%��Cooling energy efficiency ratio (EER)�6.8��Change in O&M�None��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:



Referring to nomograph 15, determine the infiltration rate for double hung window for wind velocity of 15 mph



� EMBED Equation  ���



The infiltration rate for ceiling/wall junction combined with that around baseboards is determined as follows:



� EMBED Equation  ���



Referring to nomograph 16, determine the energy used per year for heating load.



� EMBED Equation  ���



� 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  ���





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  ���



��



Energy Technology Bulletin  	BE8: Caulk, Weatherstrip to Reduce Infiltration





Naval Facilities Engineering Service Center, Port Hueneme, California	� PAGE �3� of � NUMPAGES  \* MERGEFORMAT �4�



Energy Technology Bulletin  



Naval Facilities Engineering Service Center, Port Hueneme, California	� PAGE �1� of  � NUMPAGES  \* MERGEFORMAT �4�








