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There has been considerable interest in a method of extracting the input data for the 
Passive House Planning Package (PHPP) whole building energy modeling tool from the 
National Fenestration Rating Council (NFRC) window performance data. In order to 
determine if this input data can be exacted, the differences between the NFRC and 
Passive House Institute US (PHIUS) programs need to be understood. 
 
The PHIUS window certification program follows the ISO 10077 procedure that 
determines a glass U-factor, frame U-factor, and lineal Psi (! ) value and total product U-
factor. This program calculates the glass U-factor at ten different sets of temperature 
conditions (20¡C interior and -18¡C, -12¡C, -10¡C, -4¡C, -2¡C, 2¡C, 5¡C, 7¡C, 10¡C, 
21¡C exterior) with fixed surface heat transfer coefficients. The frame U-factor and ! 
value are determined at one set of temperatures (20¡C interior and -10¡C exterior) with 
fixed surface heat transfer coefficients. The ten total product U-factors are determined 
using the ten different center-of-glass U-factors with the frame and ! values for the 
single set of temperatures. 
 
The NFRC certification program follows the ISO 15099 procedure that determines a 
center-of-glass, edge-of-glass, frame, and total product U-factor. This program 
calculated the U-factors at a single set of temperatures (21¡C interior and -18¡C exterior) 
with variable surface heat transfer coefficients. 
 
The two different ISO procedures, the temperature conditions, and surface heat transfer 
coefficient, will result in different total product U-factors. The procedures also area 
weight the component data differently. If the differences between the NFRC and PHIUS 
window programs can be ignored and that the NFRC results are acceptable for input into 
the PHPP program several assumptions have to be made in order to derive the PHPP 
window input data. First, assume the NFRC center-of-glass U-factor is equal to the 
PHIUS glass U-factor. Second, that the NFRC frame U-factors are equal to the PHIUS 
frame U-factors. Third, the difference in the frame area weighting can be ignored. Finally, 
that the NFRC and PHIUS total product U-factors are equal at the NFRC rated product 
sizes. With these assumptions the PHIUS glass and frame U-factors are known, but the 
! values still need to be determined from the available NFRC data.  
! !
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Derivation of the PHIUS Ψ value from NFRC data 
 
NFRC Area Weighted Method   PHIUS Area and Lineal Method 
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 NFRC Center-of-Glass Area - Acg PHIUS Glass Area - Ag 
 
 NFRC Edge-of-Glass Area - Aeg  PHIUS Lineal Length - !  
 
 NFRC Frame Area - Afr PHIUS Frame Area - Af 
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Where: 
 

¥ Ucg = NFRC Center-of-Glass U-factor 
¥ Ueg = NFRC Edge-of-Glass U-factor 
¥ Ufr = NFRC Frame U-factor 
¥ UNFRC = NFRC Total Product U-factor 

 
¥ Ug = PHIUS Glass U-factor, will assume equal to NFRC Ucg 
¥ Uf = PHIUS Frame U-factor, will assume equal to NFRC Ufr 
¥ !   = PHIUS Lineal Conductance, to be determined 
¥ UPHIUS = PHIUS Total Product U-factor, will assume equal to UNFRC 

 
¥ Atotal = Total area of the product and assumed the same for NFRC and PHIUS  

"""!
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With UNFRC = UPHIUS and the assumptions listed above !  can be solved: 
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For each component i 
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Where Li is the component length at the product  
sightline using the NFRC model product size. 

 
Now the input data for the PHPP program can be generated from the available NFRC 
product data calculations. The final question is how close do the PHIUS U-factors 
calculated from the NFRC data compare with actual PHIUS calculations. 
 
This comparison has been done for a four-sided product. NFRC and PHIUS handle 
vertical and horizontal sliding products differently. NFRC treats these products as a 
single unit with two sashes, where PHIUS breaks them up into two separate units. If the 
NFRC results are used and the NFRC product is separated along the center of the 
meeting rail of the sliding product and half the meeting rail is used in each of the PHIUS 
equivalent products, the analysis presented above works as is and the input data for the 
PHPP program can be generated for the two products used to represent a sliding 
product. 
 
A comparison of two products was done between U-factors generated using the PHIUS 
method and following the PHIUS method with NFRC input data. The results for all of the 
PHIUS temperatures and the NFRC inputs are included on the next page. The results 
indicate that the NFRC data is very comparable with the PHIUS data for -18¡C. The 
NFRC results give U-factors lower than the PHIUS as a result of the differences in the 
ISO 10077 and 15099 procedures. For glass options with higher center-of-glass U-
factors the NFRC results would be slightly higher than the PHIUS results. 
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The conclusion from this comparison is that the NFRC input data for the PHPP program 
provide results very comparable to the PHIUS data. Therefore, using NFRC input data 
for the PHPP program would be an accurate representation of the fenestration 
performance data. 
!
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