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States Government nor any agency thereof, nor the Regents of the University of California, nor 
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responsibility for the accuracy, completeness, or usefulness of any information, apparatus, 
product, or process disclosed, or represents that its use would not infringe privately owned 
rights. Reference herein to any specific commercial product, process, or service by its trade 
name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its 
endorsement, recommendation, or favoring by the United States Government or any agency 
thereof, or the Regents of the University of California. The views and opinions of authors 
expressed herein do not necessarily state or reflect those of the United States Government or 
any agency thereof or the Regents of the University of California. 
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Abstract 
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















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Executive Summary  















• 
• 



• 


• 


• 
• 
• 


• 
























• 


• 

• 


• 


• 




• 



• 


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Introduction 







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



• 

• 

• 










Background 










Single Zone 



    

























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




































• 
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






















   







    

    

    

    

    

    

    















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


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Study Objective: 






• 
• 


• 



• 
• 
• 










• 


• 
• 


• 


• 






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Methods 























 

Metrics 


























      

      













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

  





 








 








 








 


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Single pressure station test method 







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



Measurement uncertainty 



 








 






























































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Simulated data 




























   






























 











 




 


















  


















  











 




























 
 
 


 


 


 











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Single Zone Leakage Results 






 

















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





























• 



• 



• 








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Inter-zone Leakage Results 
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
























Pairs of single blower door configuration tests 




















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



















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






















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














• 


• 


• 





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






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




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
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










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





















 

What limits the accuracy of these methods? 









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How do test methods fail? 






















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Number of pressure stations 
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
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








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


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Two blower door results 
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





0 5 10 15 20 25

-5
0

0
5
0

1
0
0

1
5
0

Pressure Station index

P
 [

P
a
]

Pressure-Balancing Method

PHO

PGO

PHG

0 5 10 15 20 25

-5
0

0
5
0

1
0
0

1
5
0

Pressure Station index

P
 [

P
a
]

Double Ramp Method






















0.00 0.10 0.20 0.30

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

CHG / CHO

u(
Q

H
G

4
)

Q
H

G
4
.X

Cgo/Cho=0.2
Cgo/Cho=0.7
Cgo/Cho=3
Cgo/Cho=6

0.00 0.10 0.20 0.30

0
.0

0
0
.0

4
0
.0

8
0
.1

2

CHG / CHO

u(
Q

H
G

4
)

Q
H

T
4
.X

0.0 0.5 1.0 1.5 2.0

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

u(P) [Pa]

u(
Q

H
G

4
)

Q
H

G
4
.X

Chg/Cho=0.05
Chg/Cho=0.3


















            

            

            












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




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



















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


















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Summary of synthesized data analysis 



















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






Field Testing and Evaluation 

















 

Procedure 



























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



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


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Analysis 










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









  
 

 


 


 











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
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



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




















Two Blower Door Field Tests 













 


























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



 
















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 
















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



• 



• 


• 

• 


• 








• 

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Limitations and future work 
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























































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








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Appendix A: Uncertainty in pressure and flow rate measurements 











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












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
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

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




















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






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Appendix B: Optimization Function 
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Appendix C: Bias associated with least squares fitting in a non-linear system 
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Appendix D: Leakage testing in Under-Floor Air Distribution Systems 
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