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Abstract 

The purpose of this study was to measure the direct impact that 
caulking and wcat.herstripping of windows and doors and installation of 
storm windows and storm doors had oo house leakage in two counties in New 
York State. House leakage was estimated for 60 homes by performing blower 
door measure·ments with and without. t.he weatherizat.ion measures in place. 
The overall reduction in house leakage resulting from bot.h we.atherizat:ion 
procedures was 17% . Generally, the effect of caulking/weatherstripping was 
greater than the e!fect of st.orm doors /windows. Homes in Onondaga County 
appeared to show a greater overall effect than homes in Suffolk Cou.nt:y. 
Older homes appeared to show a greater .overall effect than new homes . 

Over recent years, t.here has been increased emphasis on energy cons.er­
vation through weatheri2ation programs that control air leakage in and out 
of t.he house . As weatherization becomes more po.pular and methods for 
minimizing air leakage become better, the potential for increased indoor 
air pollut ion problems becomes greater. An overall goal of the research 
program .. as to obtain i nformation for guiding. conservation programs and for 
provid.ing information to homeowners so as t:o achieve maximum eonservat. ion 
potential while ensuring t.hat the implem~ntation of conservation measures 
is compatible with the maintenance of acceptable indoor air quality . 

The first objective of the study was t:o determine if various weatheri­
zation procedures (storm protection, caulking, and weatherstripping) would 
decrease house leakage. We also estimated the magnitude of this change. 
Finally, factors affecting the difference in house leakage were evaluated. 

Fiel d monitoring was performed on 60 homes in Suffolk and Onondaga 
Counties in Ne<> Y.ork State. rn each hom.e, house leakage was estimated by 
performi ng blower door measurements during two visits. Measurements with 
and without: storm protection were made at rhe first vis it . Prior t.o the 
second visit, caulking and weatherstripping were applied to the house by an 
exper~enced craftsman . Measurements with and without storms were then made 
again. 
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. Hom.es were selected based on information 
t collected during telephone 

i~ erv1ews. A home could be included in the study if 80% or more of 
windows and doors were storm p t d ( its 
doors) and if less than 20% ofr~t ecte i usehof removable storm windows and 
past five years or if the s op~n ngs ad been ~eatherstripped in the 
latter status o weatherstripping was unknown. T',ii' s 

criterion was · t d d 1n en e to identify homes that requi're d 
weatherization. The need f lk 
selection. or cau ing was not used as a criterion for 

During the field study, th b 
1 h e su contractor caulked and weatherstri'pped 

on Y t ose windows and doors h 
t at could be weatherized and that needed 

weatherization. The amount of h i 
weat er zation actually performed on the 60 

test homes is summarized by the distributions shown in Table 1. These 
distributions indicate that in h 

many omes less than the maximum amount of 
caulking and weatherstripping was applied. 

% Opening Receiving 
Treatment in Each Heme 

0-20 
21-40 
41-60 
61-80 
81-100 

TABLE 1. 

Percent of Study Homes 
Weatherstripped Caulked 

Windows Doors Windows Doors 

35.5 6.6 
16.S 

38.9 42.7 
23.3 13.6 

8.4 23 . 4 
5.3 

5. 1 11. 9 10.2 18.4 6.8 12.2 30.4 28.3 35.6 27 . 9 

Statistical analyses were performed for all 
vant meas urement data were obtained A 1 homes for which the rele-
subs et of about 28 h H · na yses were also performed for a 
~~~ omes. omes were excluded from the subset homes if 

outside wind velocity )5 / m sec occurred during any of the blower 
door measurements (18 h 6 / omes: at NS m sec, 6 at 5-10 m/sec, 6 at 
)10 m/sec), 

no or limited weatherization could b e applied (13 humes), or 

no storms were present (2 homes). 

Preliminary analysis of the data 
line s from blower door was performed using the regression 
generated f 

measurements (Ln pressurization versus Ln airflow) 
or each weatherization di · 

determine con tion. This analysis was used to 

if there was a s i gnificant difference · 
weatherization, and in house leakage caus ed by 
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if the difference in house leakage was independent of 
pressurization. 

Since both results were positive, additional data analysis was performed 
using estimated airflow at a single pressurization (namely, 25 Pascals). 

Summary statistics for predicted air flow (25 Pascals) were calculated 
for each of the weatherization conditions. These statistics included means, 
standard er-rors, quartiles, and ranges of predicted airflow. Results of 
these analyses showed that hous es in Onondaga County were tighter than 
those in Suffolk County. Also, houses built between 1940 and 1976 had a 
lower leakage than those built befor e 1940. The houses in Onondaga were 
tigh ter before weatheri2ation and storms, on the average, than the 
weatherized Suffolk County homes with storms. 

Summary statistics for percentage difference in air flow at 25 Pascals 
resulting from the addition of storms, weatherstripping/caulking and both, 
were calculated. Table 2 shows the mean percent difference in airflow for 
no storms to storms, no weatherization to weatherization, and no storms 
without weatherization to storms with weatherization. In all cases the 
e s timated percent difference was significantly greater than zero (0.01 
signi.ficance level). Generally, the effect of caulking/weatherstripping 
was greater than the effect of storms. Homes in Onondaga County appeared 
to show a greater ovei:all effect than homes in Suffolk County. Older homes 
appeared to show a gi:eater overall effect than new homes. Homes built 
between 1940 to 1976 appea red to sh"w a greater effect for caulking and 
weatherstripping than storms. While this pattern was the same for the 
subset houses, the reduction in house leakage was greater:. 

Confidence intervals at the 90% level were estimated for the effect of 
weatherization applied to homes. Table 3 shows these intervals, by age, 
for all homes and for the subset homes. 

An analysis of variance model was applied to the data for all homes to 
determine if the effect of weatherization varied by county or house age. 
Results indicate 

the effect of weatherstripping/caulking is significantly different 
for Suffolk and Onondaga Counties (0.05 level of significance); 

this effect results in an overall change in house leakage (storms 
plus weatherstripping/caulking) that is different for the two 
counties (0.10 level of significance); and, 

the effect of using storm windows/doors is different for the two 
age categories (0.10 level of significance). 

Analysis of variances models were not applied to the subset homes because 
of the limited sample size. 
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TABLE 2. MEAN PERCENT DIFFERENCE IN AIRFLOW AT 25 PASCALS 

Mean % Difference 

Suffolk Onondaga Pre-1940 1940-1976 
Treatment Total Homes Homes Homes Homes 

All Homes 

Number of Homes 52-53a 25-26a 27a 26a 26-27a 

Storms 5 5 5 6 4 
Caulking/ 
Weatherstripping 9 7 11 10 8 

Both 13 11 15 15 11 

Subset Homes 

Number of Homes 2aa 13 4 15a 26a 13a 

Storms 6 6 6 8 4 
Caulking/ 
Weatherstripping 12 9 14 13 10 

Both 17 14 19 20 13 

aNumber of homes included in data analysis. 

TABLE 3. 90% CONFIDENCE INTERVALS OF MEAN PERCENT DIFFERENCES IN 
AIRFLOW AT 25 PASCALS BY AGE OF HOME 

Treatment 

All Houses 

Overall 
Storms 
Caulking/Weatherstripping 

Subset Homes 

Overall 
Storms 
Caulking/Weatherstripping 

Pre-1940 

11 - 18 
4 - 7 
7 - 13 

16 - 24 
6 - 10 
9 - 17 

1940-1976 

8 - 15 
2 - 5 
5 - 12 

7 - 19 
3 - 5 
5 - 15 

Because the correlations were not 
made concerning the effect of house 
number of windows and doors, number 
differences in house leakage. 
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strong, no definite conclusions were 
characteristics (i.e., house volume, 

of windows and doors weatherized) on 


