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1. Overview

1. Overview

The WINDOW software program is used extensively in the fenestration industry to calculate the thermal
and optical properties of glazing systems and whole window products. The version of WINDOW that is
currently certified for the NFRC Ratings Program is WINDOW 5.2.17a. LBNL has developed the next
version of WINDOW, currently WINDOW 6.2, which has the added capabilities of modeling complex
glazing and shading systems (such as venetian blinds, woven shades and fritted glass).

However, the basic calculation method for non-complex glazing products, also known as specular
glazings, has not changed significantly between WINDOW 5.2.17a and WINDOW 6.2. Therefore, if
WINDOW 6.2 is used only for modeling whole products with specular glazing systems, the results for
winter U-value will be within half a percent (0.50%), the results for Visible Transmission (Tvis) will be
identical to WINDOW 5.2.17a, and the results for Solar Heat Gain Coefficient (SHGC) will be within one
percent (1%).

The first section in this report is a comparison of glazing systems only (not whole products), and the
second section is a comparison of whole products.

2. Glazing System Comparison

In order to confirm that WINDOW 5.2.17a and WINDOW 6.2 produce the same results for glazing
system calculations, a matrix of 101 glazing systems was calculated in both programs.

2.1. Glazing System Comparison

The matrix of 101 glazing systems was run with both WINDOW 5.2.17a and WINDOW 6.2.31. The
results for the glazing system comparisons are shown in Table 1.

2.1.1. U-factor

The percentage difference for U-factor is 0.00% in all cases.

2.1.2. Tvis

The percentage difference for Tvis is 0.00% in all cases.

2.1.3. SHGC

The SHGC calculation method changed very slightly between the two versions of WINDOW; WINDOW
6 contains a fix to the SHGC calculation from WINDOW 5, that results in a very slight difference in
results. The maximum difference in the values is 0.002, or 0.59%, i.e., less than one percent.

JUNE 24, 2009 3



2. Glazing System Comparison

Table 1. Comparison of WINDOW 5 and WINDOW 6 for calculating glazing system U-factor, SHGC, VT

. Glazing U-factor (W/m?-K) SHGC (-) VT (-)
D # Glazing
Layers Glass emiss, | Class/Gap/Glass | o w5 we | pier | DIFF w5 w6 DIFF DIFF w5 we | pire | PIFF
(mm) (%) (%) (%)
1 ;g‘zgi'neg Un-Coated | 0.84 N/A N/A | 5.8783 | 5.8783 || 0.000 | 0.00% | 0.8663 | 0.8676 || 0.001 || 0.15% | 0.8991 | 0.8991 | 0.000 || 0.00%
GDlout)'e Air | 3.1477 | 3.1477 || 0.000 || 0.00% | 0.7702 | 0.7718 || 0.002 || 0.21% || 0.8133 | 0.8133 |[ 0.000 || 0.00%
azing
, o Argon | 2.9022 | 2.9022 || 0.000 || 0.00% || 0.7709 | 0.7725 || 0.002 || 0.20% | 0.8133 | 0.8133 || 0.000 || 0.00%
Krypton | 2.5953 | 2.5953 || 0.000 || 0.00% || 0.7719 | 0.7734 || 0.001 | 0.19% |l 0.8133 | 0.8133 || 0.000 || 0.00%
Xenon | 2.4540 | 2.4540 || 0,000 || 0.00% | 0.7725 | 0.7739 || 0.001 || 0.19% | 0.8133 | 0.8133 || 0.000 || 0.00%
Air | 27293 | 2.7293 || 0.000 || 0.00% | 0.7716 | 0.7731 || 0.001 || 0.19% || 0.8133 | 0.8133 |[ 0.000 || 0.00%
. nconted | 0.84 Ao Argon | 2.5754 | 2.5754 || 0.000 || 0.00% || 0.7721 | 0.7736 || 0.001 || 0.19% | 0.8133 | 0.8133 || 0.000 || 0.00%
n-Coate .

Krypton | 2.5252 | 2.5252 || 0.000 || 0.00% || 0.7727 | 0.7741 || 0.001 || 0.18% |l 0.8133 | 0.8133 || 0.000 || 0.00%
Xenon | 2.5054 | 2.5054 || 0,000 || 0.00% | 0.7730 | 0.7744 || 0.001 || 0.17% | 0.8133 | 0.8133 || 0.000 || 0.00%
Air | 27503 | 2.7503 || 0.000 || 0.00% | 0.7723 | 0.7738 || 0.001 | 0.19% || 0.8133 | 0.8133 |[ 0.000 || 0.00%
A w2004 Argon | 2.6140 | 2.6140 || 0.000 || 0.00% || 0.7727 | 0.7741 || 0.001 || 0.18% | 0.8133 | 0.8133 || 0.000 || 0.00%
Krypton | 2.5561 | 2.5561 || 0.000 || 0.00% || 0.7730 | 0.7742 || 0.001 || 0.15% || 0.8133 | 0.8133 || 0.000 || 0.00%
Xenon | 2.5054 | 2.5054 || 0,000 || 0.00% [ 0.7731 | 0.7742 || 0.001 || 0.14% | 0.8133 | 0.8133 || 0.000 || 0.00%
Air | 25948 | 2.5948 || 0.000 || 0.00% | 0.6485 | 0.6501 || 0.002 || 0.24% || 0.7475 | 0.7475 || 0.000 || 0.00%
. o Argon | 2.2218 | 2.2218 || 0.000 || 0.00% || 0.6467 | 0.6480 || 0.001 || 0.21% | 0.7475 | 0.7475 || 0.000 || 0.00%
Krypton | 1.7357 | 1.7357 || 0.000 || 0.00% || 0.6443 | 0.6454 || 0.001 | 0.18% || 0.7475 | 0.7475 || 0.000 || 0.00%
Xenon | 1.5366 | 1.5366 || 0.000 || 0.00% | 0.6429 | 0.6439 || 0.001 || 0.16% | 0.7475 | 0.7475 || 0.000 || 0.00%
Air | 1.9801 | 1.9801 || 0.000 || 0.00% | 0.6451 | 0.6463 || 0.001 | 0.19% || 0.7475 | 0.7475 || 0.000 || 0.00%

One Pane
3 Coated - Ao Argon | 1.7404 | 1.7404 || 0.000 || 0.00% || 0.6438 | 0.6449 || 0.001 || 0.17% | 0.7475 | 0.7475 || 0.000 || 0.00%
(Su”;;ce # ' Krypton | 1.6747 | 1.6747 || 0.000 || 0.00% | 0.6423 | 0.6434 || 0.001 || 0.16% | 0.7475 | 0.7475 || 0.000 || 0.00%
xenon | 1.6287 | 1.6287 || 0.000 || 0.00% | 0.6419 | 0.6432 || 0.001 || 0.21% | 0.7475 | 0.7475 || 0.000 || 0.00%
Air | 2.0540 | 2.0540 || 0.000 || 0.00% | 0.6434 | 0.6447 || 0.001 || 0.19% || 0.7475 | 0.7475 || 0.000 || 0.00%
, 404 Argon | 1.8275 | 1.8275 || 0.000 || 0.00% || 0.6426 | 0.6437 || 0.001 || 0.18% | 0.7475 | 0.7475 || 0.000 || 0.00%
Krypton | 1.7164 | 1.7164 || 0.000 || 0.00% || 0.6422 | 0.6437 || 0.001 | 0.22% || 0.7475 | 0.7475 || 0.000 || 0.00%
xenon | 1.6287 | 1.6287 || 0.000 || 0.00% | 0.6421 | 0.6436 || 0.001 || 0.22% | 0.7475 | 0.7475 || 0.000 || 0.00%
8 Oge Page 0.1 4/6/4 Air | 2.4725 | 2.4725 || 0.000 || 0.00% | 0.6234 | 0.6246 || 0.001 || 0.21% || 0.7473 | 0.7473 |[ 0.000 || 0.00%

oate

(Surface # Argon | 2.0667 | 2.0667 || 0.000 || 0.00% | 0.6216 | 0.6227 || 0.001 || 0.27% | 0.7473 | 0.7473 || 0.000 || 0.00%
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2. Glazing System Comparison

. Glazing U-factor (W/m?-K) SHGC (-) VT (-)
D # Glazing
Layers Glass emiss, | Class/Gap/CGlass | . W5 we | pbirr | PIFF W5 W6 pirr | PIFF w5 we | oirr | DIFF
(mm) (%) (%) (%)
2) Krypton | 1.5327 | 1.5327 || 0.000 |[ 0.00% [ 0.6192 | 0.6200 || 0.001 | 0.13% | 0.7473 | 0.7473 || 0.000 (| 0.00%
Xenon | 1.3220 | 1.3220 || 0.000 || 0.00% || 0.6178 | 0.6185 || 0.001 | 0.11% | 0.7473 | 0.7473 || 0.000 || 0.00%
Air 1.8103 | 1.8103 || 0.000 || 0.00% || 0.6200 | 0.6210 || 0.001 [ 0.15% | 0.7473 | 0.7473 || 0.000 || 0.00%
o 12/ Argon | 1.5487 | 1.5487 || 0.000 || 0.00% || 0.6187 | 0.6195 || 0.001 | 0.13% || 0.7473 | 0.7473 || 0.000 || 0.00%
Krypton | 1.4774 | 1.4774 || 0.000 || 0.00% [ 0.6173 | 0.6180 || 0.001 | 0.12% | 0.7473 | 0.7473 || 0.000 (| 0.00%
Xenon | 1.4232 | 1.4232 || 0.000 || 0.00% | 0.6169 | 0.6179 || 0.001 | 0.17% | 0.7473 | 0.7473 || 0.000 || 0.00%
Air 1.8986 | 1.8986 || 0.000 || 0.00% | 0.6184 | 0.6193 || 0.001 [ 0.15% | 0.7473 | 0.7473 || 0.000 || 0.00%
10 A120/4 Argon | 1.6478 | 1.6478 || 0.000 || 0.00% || 0.6175 | 0.6184 || 0.001 | 0.14% || 0.7473 | 0.7473 || 0.000 || 0.00%
Krypton | 1.5213 | 1.5213 || 0.000 || 0.00% [ 0.6172 | 0.6184 || 0.001 | 0.18% | 0.7473 | 0.7473 || 0.000 (| 0.00%
Xenon | 1.4232 | 1.4232 || 0.000 || 0.00% | 0.6171 | 0.6182 || 0.001 | 0.18% | 0.7473 | 0.7473 || 0.000 || 0.00%
Air 2.3739 | 2.3739 || 0.000 || 0.00% || 0.3771 | 0.3783 || 0.001 | 0.30% | 0.6910 | 0.6910 || 0.000 || 0.00%
" w6ld Argon | 1.9404 | 1.9404 || 0.000 || 0.00% || 0.3716 | 0.3725 || 0.001 | 0.23% || 0.6910 | 0.6910 || 0.000 || 0.00%
Krypton | 1.3652 | 1.3652 || 0.000 || 0.00% [ 0.3641 | 0.3647 || 0.001 | 0.16% | 0.6910 | 0.6910 || 0.000 (| 0.00%
Xenon | 1.1458 | 1.1458 || 0.000 || 0.00% || 0.3595 | 0.3600 || 0.000 | 0.14% | 0.6910 | 0.6910 || 0.000 || 0.00%
Air 1.6724 | 1.6724 || 0.000 || 0.00% | 0.3668 | 0.3675 || 0.001 [ 0.19% | 0.6910 | 0.6910 || 0.000 || 0.00%
1 02‘3;239 0.04 12/ Argon | 1.3923 | 1.3923 || 0.000 || 0.00% || 0.3626 | 0.3632 || 0.001 | 0.16% || 0.6910 | 0.6910 || 0.000 || 0.00%
(Surf;;ce # Krypton | 1.3155 | 1.3155 || 0.000 || 0.00% [ 0.3584 | 0.3594 || 0.001 || 0.28% || 0.6910 | 0.6910 (| 0.000 || 0.00%
Xenon | 1.2540 | 1.2540 || 0.000 || 0.00% || 0.3579 | 0.3598 || 0.002 || 0.53% | 0.6910 | 0.6910 || 0.000 || 0.00%
Air 1.7728 | 1.7728 || 0.000 || 0.00% | 0.3627 | 0.3643 || 0.002 || 0.45% | 0.6910 | 0.6910 || 0.000 || 0.00%
13 A120/4 Argon | 1.5013 | 1.5013 || 0.000 || 0.00% || 0.3600 | 0.3617 | 0.002 | 0.49% || 0.6910 | 0.6910 || 0.000 || 0.00%
Krypton | 1.3612 | 1.3612 || 0.000 || 0.00% [ 0.3592 | 0.3613 || 0.002 | 0.59% | 0.6910 | 0.6910 || 0.000 (| 0.00%
Xenon | 1.2540 | 1.2540 || 0.000 || 0.00% || 0.3585 | 0.3603 || 0.002 | 0.51% | 0.6910 | 0.6910 || 0.000 || 0.00%
GTlggilr?g Un-Coated | 0.84 Air 2.1694 | 2.1694 || 0.000 || 0.00% || 0.6933 | 0.6949 || 0.002 | 0.24% || 0.7392 | 0.7392 || 0.000 || 0.00%
1 A614/6/4 Argon | 1.9475 | 1.9475 || 0.000 || 0.00% || 0.6942 | 0.6958 | 0.002 | 0.23% || 0.7392 | 0.7392 || 0.000 || 0.00%
Krypton | 1.6839 | 1.6839 || 0.000 || 0.00% [ 0.6954 | 0.6969 || 0.002 | 0.22% | 0.7392 | 0.7392 || 0.000 (| 0.00%
Xenon | 1.5517 | 1.5517 || 0.000 || 0.00% || 0.6960 | 0.6975 || 0.002 | 0.22% | 0.7392 | 0.7392 || 0.000 || 0.00%
15 4/9/4/9/4 Air 1.9144 | 1.9144 || 0.000 || 0.00% | 0.6944 | 0.6960 || 0.002 || 0.23% | 0.7392 | 0.7392 || 0.000 || 0.00%
Argon | 1.7469 | 1.7469 || 0.000 || 0.00% || 0.6951 | 0.6967 | 0.002 | 0.22% | 0.7392 | 0.7392 || 0.000 || 0.00%
Krypton | 1.5725 | 1.5725 || 0.000 || 0.00% [ 0.6960 | 0.6975 || 0.002 | 0.22% | 0.7392 | 0.7392 || 0.000 (| 0.00%
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2. Glazing System Comparison

16

17

18

19

20

21

22

# Glazing
Layers

Glazing U-factor (W/m?-K) SHGC (-) VT (-)
Glass emiss. G'aSS’(ﬁq?T“’)’G'aSS Gas W5 W6 | DIFF D((')Z)F W5 W6 DIFF D((',/';F w5 wé | DIFF D((';)F
Xenon | 1.5388 | 1.5388 || 0.000 || 0.00% [ 0.6964 | 0.6980 || 0.002 || 0.22% | 0.7392 | 0.7392 || 0.000 || 0.00%
Air | 1.7803 | 1.7803 || 0.000 || 0.00% | 0.6950 | 0.6966 | 0.002 || 0.22% |l 0.7392 | 0.7392 || 0.000 || 0.00%
W24/ 204 Argon | 1.6477 | 1.6477 || 0.000 || 0.00% | 0.6956 | 0.6971 || 0.002 || 0.22% | 0.7392 | 0.7392 || 0.000 || 0.00%
Krypton | 1.5700 | 1.5700 || 0.000 || 0.00% |l 0.6963 | 0.6978 || 0.002 || 0.22% | 0.7392 | 0.7392 || 0.000 || 0.00%
Xenon | 1.5567 | 1.5567 || 0.000 || 0.00% | 0.6967 | 0.6983 || 0.002 || 0.23% | 0.7392 | 0.7392 || 0.000 || 0.00%
Arr | 1.6779 | 1.6779 || 0,000 || 0.00% | 0.5577 | 0.5593 || 0.002 || 0.28% |l 0.6263 | 0.6263 || 0.000 || 0.00%
eI Argon | 1.3816 | 1.3816 || 0.000 || 0.00% | 0.5586 | 0.5600 || 0.001 || 0.25% | 0.6263 | 0.6263 || 0.000 || 0.00%
Krypton | 1.0214 | 1.0214 || 0.000 || 0.00% |l 0.5597 | 0.5609 || 0.001 | 0.22% | 0.6263 | 0.6263 || 0.000 || 0.00%
Xenon | 0.8417 | 0.8417 || 0,000 || 0.00% | 0.5603 | 0.5615 || 0.001 || 0.20% | 0.6263 | 0.6263 || 0.000 || 0.00%
Air | 1.3376 | 1.3376 || 0,000 || 0.00% | 0.5587 | 0.5601 || 0.001 || 0.24% |l 0.6263 | 0.6263 || 0.000 || 0.00%
Tvéooztaerées o2 WoraIol Argon | 1.1088 | 1.1088 || 0.000 || 0.00% | 0.5594 | 0.5607 || 0.001 || 0.22% | 0.6263 | 0.6263 || 0.000 || 0.00%
(25;;?;95’;‘ Krypton | 0.8755 | 0.8755 || 0.000 || 0.00% |l 0.5603 | 0.5614 || 0.001 || 0.20% | 0.6263 | 0.6263 || 0.000 || 0.00%
Xenon | 0.8385 | 0.8385 || 0.000 || 0.00% | 0.5609 | 0.5621 || 0.001 || 0.22% | 0.6263 | 0.6263 || 0.000 || 0.00%
Arr | 1.1592 | 1.1592 || 0.000 || 0.00% | 0.5593 | 0.5606 | 0.001 || 0.23% |l 0.6263 | 0.6263 || 0.000 || 0.00%
Aol a0 Argon | 0.9769 | 0.9769 || 0.000 || 0.00% | 0.5599 | 0.5611 || 0.001 || 0.21% | 0.6263 | 0.6263 || 0.000 || 0.00%
Krypton | 0.8843 | 0.8843 || 0.000 || 0.00% |l 0.5607 | 0.5619 || 0.001 || 0.21% | 0.6263 | 0.6263 || 0.000 || 0.00%
Xenon | 0.8649 | 0.8649 || 0.000 || 0.00% | 0.5615 | 0.5631 || 0.002 || 0.29% | 0.6263 | 0.6263 || 0.000 || 0.00%
Arr | 15768 | 1.5768 || 0,000 || 0.00% | 0.5297 | 0.5310 || 0.001 || 0.24% |l 0.6242 | 0.6242 || 0.000 || 0.00%
eI Argon | 1.2635 | 1.2635 || 0.000 || 0.00% | 0.5304 | 0.5315 || 0.001 || 0.20% | 0.6242 | 0.6242 || 0.000 || 0.00%
Krypton | 0.8805 | 0.8805 || 0.000 || 0.00% |l 0.5314 | 0.5322 || 0.001 || 0.16% | 0.6242 | 0.6242 || 0.000 || 0.00%
Xenon | 0.6895 | 0.6895 || 0.000 || 0.00% | 0.5319 | 0.5327 || 0.001 || 0.15% | 0.6242 | 0.6242 || 0.000 || 0.00%
Air | 1.2169 | 1.2169 || 0.000 || 0.00% | 0.5306 | 0.5316 || 0.001 || 0.20% |l 0.6242 | 0.6242 || 0.000 || 0.00%
Tvéooztaerées o1 WolaIol Argon | 0.9737 | 0.9737 || 0.000 || 0.00% | 05311 | 0.5321 || 0.001 || 0.27% | 0.6242 | 0.6242 || 0.000 || 0.00%
(25;;?;95’;‘ Krypton | 0.7266 | 0.7266 || 0.000 || 0.00% |l 0.5319 | 0.5327 || 0.001 || 0.15% | 0.6242 | 0.6242 || 0.000 || 0.00%
Xenon | 0.6891 | 0.6891 || 0.000 || 0.00% | 0.5327 | 0.5337 || 0.001 || 0.29% | 0.6242 | 0.6242 || 0.000 || 0.00%
Air | 1.0284 | 1.0284 || 0,000 || 0.00% | 0.5311 | 0.5320 || 0.001 || 0.18% |l 0.6242 | 0.6242 || 0.000 || 0.00%
Ao/ a0 Argon | 0.8342 | 0.8342 || 0.000 || 0.00% | 0.5316 | 0.5324 || 0.001 || 0.16% | 0.6242 | 0.6242 || 0.000 || 0.00%
Krypton | 0.7386 | 0.7386 || 0.000 || 0.00% |l 0.5325 | 0.5335 || 0.001 || 0.19% | 0.6242 | 0.6242 || 0.000 || 0.00%
Xenon | 0.7176 | 0.7176 || 0.000 || 0.00% | 0.5333 | 0.5350 || 0.002 || 0.32% | 0.6242 | 0.6242 || 0.000 || 0.00%
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2. Glazing System Comparison

. Glazing U-factor (W/m?-K) SHGC (-) VT (-)
D # Glazing
L ass emiss. G'aSS’(%?T“’)’G'aSS Gas w5 we | DIFF D((')Z )F w5 w6 DIFF D((')/'z )F w5 we | DIFF D(('; )F
Air 1.4971 | 1.4971 || 0.000 || 0.00% || 0.3093 | 0.3103 || 0.001 || 0.33% | 0.5329 | 0.5329 || 0.000 || 0.00%
- A6/4l6/4 Argon | 1.1699 | 1.1699 || 0.000 || 0.00% || 0.3075 | 0.3083 || 0.001 |[ 0.26% | 0.5329 | 0.5329 || 0.000 || 0.00%
Krypton | 0.7681 | 0.7681 || 0.000 || 0.00% [ 0.3053 | 0.3059 || 0.001 | 0.18% | 0.5329 | 0.5329 || 0.000 || 0.00%
Xenon | 0.5677 | 0.5677 || 0.000 || 0.00% || 0.3042 | 0.3046 || 0.000 || 0.15% | 0.5329 | 0.5329 || 0.000 || 0.00%
Air 1.1213 | 1.1213 || 0.000 || 0.00% || 0.3072 | 0.3080 || 0.001 || 0.25% | 0.5329 | 0.5329 || 0.000 || 0.00%
Two Panes
04 Coated 0.04 AS/4I8/4 Argon | 0.8661 | 0.8661 || 0.000 || 0.00% || 0.3059 | 0.3065 || 0.001 |[ 0.20% | 0.5329 | 0.5329 || 0.000 || 0.00%
(25;;?;‘95’; ' Krypton | 0.6077 | 0.6077 || 0.000 || 0.00% | 0.3043 | 0.3048 || 0.000 || 0.15% || 0.5329 | 0.5329 || 0.000 || 0.00%
Xenon | 0.5699 | 0.5699 || 0.000 || 0.00% | 0.3041 | 0.3047 || 0.001 || 0.20% | 0.5329 | 0.5329 |[ 0.000 || 0.00%
Air 0.9245 | 0.9245 || 0.000 || 0.00% |f 0.3061 | 0.3067 || 0.001 || 0.21% |l 0.5329 | 0.5329 || 0.000 || 0.00%
- Al12/4/12/4 Argon | 0.7205 | 0.7205 || 0.000 || 0.00% || 0.3050 | 0.3055 || 0.001 |[ 0.17% | 0.5329 | 0.5329 || 0.000 || 0.00%
Krypton | 0.6225 | 0.6225 || 0.000 || 0.00% [ 0.3042 | 0.3048 || 0.001 | 0.19% | 0.5329 | 0.5329 || 0.000 || 0.00%
Xenon | 0.6002 | 0.6002 || 0.000 || 0.00% | 0.3053 | 0.3062 || 0.001 [ 0.30% | 0.5329 | 0.5329 |[ 0.000 || 0.00%
Air 0.7880 | 0.7880 || 0.000 || 0.00% || 0.2829 | 0.2836 || 0.001 || 0.25% || 0.4847 | 0.4847 || 0.000 || 0.00%
Two Panes
Argon | 0.6253 | 0.6253 || 0.000 || 0.00% || 0.2838 | 0.2844 || 0.001 || 0.21% | 0.4847 | 0.4847 || 0.000 || 0.00%
26 Qéf‘dr.“p'e Scofated 4 | 004 | anzanzianza 9
azing (2 :;:‘;95) Krypton | 0.5337 | 0.5337 || 0.000 || 0.00% | 0.2853 | 0.2859 || 0.001 || 0.20% || 0.4847 | 0.4847 || 0.000 || 0.00%
Xenon | 0.5138 | 0.5138 || 0.000 || 0.00% || 0.2857 | 0.2867 || 0.001 || 0.35% | 0.4847 | 0.4847 || 0.000 || 0.00%
Max. Diff. 0.00% 0.01 0.00%
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3. Whole Product Comparison

3. Whole Product Comparison

In order to confirm that WINDOW 5.2.17a and WINDOW 6.2 produce the same results for whole product
calculations, nine different products were calculated in both programs. WINDOW 6.2.31 and THERM 6.2.
17 were used for these comparisons.

3.1. Description of Products
The nine products that were compared were:
1. Kawneer 1600 S1 Curtain Wall (thermally improved aluminum frame, aluminum spacer)
2. CW3 Curtain Wall (thermally improved aluminum frame, aluminum spacer)
3. Fiberglass Casement Window (fiberglas frame, aluminum spacer)
4. PFM Casement Window (wood frame, aluminum spacer)
5. PVC Casement Window (PVC frame, aluminum swiggle spacer)
6. Velux FS87 Skylight (aluminum clad wood frame, SST spacer)

7. NFRC Test Round Robin 2001 (TRRO01)
Fixed Window (thermally broken aluminum frame, aluminum spacer)

8. NFRC Test Round Robin 1997 (TRR97)
Fixed Window (aluminum clad wood frame, galvanized steel spacer)

9. NFRC Test Round Robin 1999 (TRR 99)
Horizontal Slider Window (aluminum frame, galvanized steel spacer)
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3. Whole Product Comparison

3.2. Whole Product Results

The whole product results, compared between WINDOWS / THERM 5 and WINDOW 6 / THERM 6, are
summarized below and detailed in the tables following the summary. Differences in results smaller than
0.0005 were disregarded. There is a slight difference in the value difference between the SI and IP units
tables, i.e., in SI units there may be small difference while in IP units it is zero This is because the IP value
are almost order of magnitude smaller than the SI values (see for example, the U-factor for TRR99).

3.2.1. U-factor

The percentage difference for U-factor (in IP units) is 0% except for the following:

=  PVC: 0.001 Btu/h-ft>-°F difference, WINDOW 5 / THERM 5 calculating 0.322 Btu/h-ft>-°F,
WINDOW 6 / THERM 6 calculating 0.321 Btu/h-ft>-°F.

= TRRO1: 0.001 Btu/h-ft?>-°F difference, WINDOW 5/ THERM 5 calculating 0.335 Btu/h-ft>-°F,
WINDOW 6 / THERM 6 calculating 0.334 Btu/h-ft>-°F.

This small difference is due to a bug in calculating equivalent emissivity of frame cavities in THERM 5,
which has been fixed in THERM 6.

3.2.2. Tvis

The percentage difference for Tvis is 0% in all cases.

3.2.3. SHGC

The SHGC calculation method changed very slightly between the two versions of WINDOW; WINDOW
6 contains a fix to the SHGC calculation from WINDOW 5, that results in a very slight difference in
results. The maximum difference in the values is 0.004, or 1.14%.
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3. Whole Product Comparison

Table 2. Comparison of WINDOW 5 and WINDOW 6 for whole product U-factor, SHGC, VT in IP Units

. Size U-factor (Btu/h-ft>-F) SHGC VT
Material: .
Product Product Frame / Glazing
Ref. Type ame System width | Height | Ts/ T6/ DI DIFF s/ 16/ | e | DIFF | TS 76/ | e | DIFF
pacer (in) (in) W5 W6 (%) W5 W6 (%) W5 W6 (%)
Kawneer Curtain Clr-
Py i TIALIAL | o ar'Gre 80 80 0613 | 0613 0.000 0.00 0607 | 0609 | 0.002 | 032 | 0664 | 0664 | 0.000 | 0.00
. TIAL (e=0.2) 80 80 0550 | 0.550 0.000 0.00 0612 | 0614 | 0.002 | 033 | 0676 | 0676 | 0.000 | 0.00
cw3 C\l;l\ll’tﬁlllln /| AL . A_Clré:| .
a T'Aﬁ/(ﬁ_‘o'g) Al 80 80 0605 | 0605 | 0.000 000 | 0616 | o618 | 0.002 | 032 | 0676 | 0676 | 0.000 | 0.00
Fiberglass / Clr-
Fiberglass | Casement vl 6_Air LowE2 | 23.622 | 59.055 | 0355 | 0.355 0.000 0.00 0329 | 0333 | 0004 | 114 | 0484 | 0484 | 0.000 | 0.00
72-6
C'r'5"§”'c'r' 36 48 0472 | 0472 0.000 0.00 0627 | 0629 | 0,002 | 026 | 0682 | 0.682 | 0.000 | 0.00
PFM Casement Wood / AL T 179
g el 36 48 0355 | 0.355 0.000 0.00 0529 | 0530 | 0.001 | 015 | 0654 | 0654 | 0.000 | 0.00
PVC casement | FVC/AL | LowE 037- 24 48 0322 | 0321 | -0.001 039 | 0256 | 0256 | 0.000 | 000 | 0384 | 0.384 | 0.000 | 0.00
Swiggle Air-Clr
Velux - . AL Clad Lowe270-
Al Skylight | \yeodsosT | 3 arcirs | 2457 | 5175 | 0548 | 0548 0.000 0.00 0352 | 0352 | 0001 | 017 | o665 | 0665 | 0.000 | 0.00
CmftE2-3_
. Air_HMSC75
TRRO1 Fixed TBAL/AL | ATMSED 40 40 0335 | 0334 | -0.001 021 | 0274 | 0275 | 0001 | 033 | 0414 | 0.414 | 0.000 | 0.00
T3
AL Clad LowE272-
TRR97 Fixed Wood / Galv. | SOEErE 48 48 0344 | 0344 0.000 0.00 0346 | 0346 | 0.001 | 021 | 059 | 0596 | 0.000 | 0.00
Steel - =
Clr-
AL/ Galy, | 3_AT_HMSC
TRR99 Hor. Slider : 75 60 36 0486 | 0.486 0.000 0.00 0313 | 0315 | 0.001 | 040 | 0500 | 0500 | 0.000 | 0.00
Steel .
_Air_S500CL
3
Max Diff 0.001 0.39 0004 114 0000 0.0
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3. Whole Product Comparison

Table 3. Comparison of WINDOW 5 and WINDOW 6 for whole product U-factor, SHGC, VT in SI Units

Material: Size U-factor (W/m?K) SHGC VT
Product Product Fa erla/. Glazing
Ref. Type rame System width | Height | T5/ T6/ DIFF DIFF T5/ T6/ oiEe | DIFF T5/ T6/ oiEe | DIFF
Spacer mm) | (mm) W5 w6 (%) W5 W6 (%) W5 W6 (%)
Kawneer Curtain TIAL /AL Clr-
1600 S1 wall 6_Arr CIr-6 | 2032 2032 | 3479 | 3.479 0.000 0.00 0607 | 0.609 | 0,002 | 032 | 0664 | 0664 | 0.000 | 0.00
TIAL (e=0.2)
Curtain / AL Cir- 2032 2032 | 3124 | 3.124 0.000 0.00 0612 | 0614 | 0.002 | 033 | 0676 | 0.676 | 0.000 | 0.00
cw3 .
Wall TI AL (e=0.9) 6_Air_Clr-6
/ AL 2032 2032 | 3438 | 3.438 0.000 0.00 0616 | 0618 | 0002 | 032 | 0676 | 0676 | 0.000 | 0.00
. Clr-
. Fiberglass / .
Fiberglass | Casement AL G—A';—z'ngEz 600 1500 | 2.018 | 2018 0.000 0.00 0329 | 0333 | 0004 | 114 | 0484 | 0.484 | 0.000 | 0.00
Clr-5-Air-Clr-
BEM casement | Wood / AL Low2179 9144 | 12192 | 2683 | 2683 0.000 0.00 0627 | 0629 | 0,002 | 026 | 0682 | 0682 | 0.000 | 0.00
5 Ar CIr5 | 9144 | 12192 | 2018 | 2018 0.000 0.00 0529 | 0530 | 0,001 | 015 | 0654 | 0654 | 0.000 | 0.00
PVC /AL LowE_037-
PvC Casement Swiggle Air-Clr 609.6 | 12192 | 1.830 | 1823 | -0007 | 039 | 0256 | 0256 | 0.000 | 000 | 0.384 | 0384 | 0.000 | 0.00
Velux - Skylight AL Clad Lowe270-
FS87 ylig Wood /SST | 3 Ar CIr-3 | 547.878 | 131445 | 3111 | 3111 0.000 0.00 0352 | 0352 | 0,001 | 017 | 0665 | 0665 | 0.000 | 0.00
CmftE2-3_
. Air_HMSC75
TRRO1 Fixed TBALIAL " a cmite2 | 1016 1016 | 1.900 | 1.896 | -0.004 021 | 0274 | 0275 | 0001 | 033 | 0414 | 0.414 | 0.000 | 0.00
-3
AL Clad
. LowE272-
TRR97 Fixed Woogtéga"" 5 Ar CIr-5 | 12192 | 12192 | 1.955 | 1.955 0.000 0.00 0346 | 0346 | 0001 | 021 | 059 | 0596 | 0.000 | 0.00
Clr-
TRR99 Hor. Slider | AL/Galv. 3_A”7E|MSC
: Steel Ar Se00cL | 1524 9144 | 2761 | 2.762 0.001 0.04 0313 | 0315 | 0001 | 040 | 0500 | 0500 | 0.000 | 0.00
T3
Max Diff 0.007 0.39 0004  1.14 0.000  0.00
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3. Whole Product Comparison

3.3. Frame Cross Sections
The figures below show the frame cross sections for each of the whole products.

3.3.1. Kawneer 1600 S1 Curtain Wall

This is a thermally improved aluminum frame with an aluminum spacer

Figure 1. Kawneer 1600 S1 Frame cross-section.
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3. Whole Product Comparison

3.3.2. CW3 Curtain Wall

This is a thermally improved aluminum frame with an aluminum spacer

Figure 2. CW3 Curtain Wall Frame cross-section
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3. Whole Product Comparison

3.3.3. Fiberglass Casement Window

This is a fiberglas frame with an aluminum spacer

Figure 3. Fiberglass Casement Window frame cross-section
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3. Whole Product Comparison

3.3.4. PFM Casement Window

This is a wood frame with an aluminum spacer

Figure 4. PFM Casement Window Frame cross-section
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3. Whole Product Comparison

3.3.5. PVC Casement Window

This is a PVC (vinyl) frame with an aluminum Swiggle spacer

Figure 5. PVC Casement Window Frame cross-section
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3. Whole Product Comparison

3.3.6. Velux FS87 Skylight

This is an aluminum clad wood frame with an SST spacer

Figure 6.Velux FS87 Skylight Frame cross-section
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3. Whole Product Comparison

3.3.7. TRRO1 Fixed Window

This is a thermally broken aluminum frame with an aluminum spacer

Figure 7. TRRO1 Fixed Window Frame cross-section
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3. Whole Product Comparison

3.3.8. TRR97 Fixed Window

This is an aluminum clad wood frame with a galvanized steel spacer

Figure 8. TRR97 Fixed Window Frame cross-section
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3. Whole Product Comparison

3.3.9. TRR99 Horizontal Slider Window

This is an aluminum frame with a galvanized steel spacer

Figure 9. TRR99 Horizontal Slider Frame cross-section
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3. Whole Product Comparison

3.4. Glazing System Descriptions

The following table describes the glazing systems used in the whole product calculations. The results for
U-factor, SHGC, and VT are from WINDOW 6 calculations.

Table 4. Glazing Systems used in the whole product calculations

Thick U-factor Rout Rin Rout Rin
No Name (mm) (W/m*-K) SHGC VT Tsol sol sol vis vis Tuv
1
Clr-6_Air_ClIr-6 24.700 2.684 0.703 0.791 | 0.6071 | 0.1174 | 0.1183 | 0.1524 | 0.1520 | 0.5011
5012 CLEAR_6.PPG
Air
5012 CLEAR_6.PPG
2
Clr-6_Air_ClIr-6 25.401 2.677 0.704 0.786 | 0.6069 | 0.1137 | 0.1140 | 0.1436 | 0.1436 | 0.4626
103 CLEAR_6.DAT
Air
103 CLEAR_6.DAT
3
Clr-6_Air_LowE272-6 25.401 1.829 0.475 0.699 | 0.3479 | 0.2216 | 0.4380 | 0.0918 | 0.1250 | 0.1418
2004 CIr-6.CIG
Air
2014 LoE272-6.CIG
4
Clr-5-Air-Clr-5 26.510 2.710 0.742 0.810 | 0.6672 | 0.1208 | 0.1208 | 0.1451 | 0.1451 | 0.5107
2003 CIr-5.CIG
Air
2003 CIr-5.CIG
5
Lowel79-5 Air_CIr5 26.510 1.851 0.625 0.776 | 0.5530 | 0.1717 | 0.1802 | 0.1319 | 0.1400 | 0.2198
2186 LoE179-5.CIG
Air
2003 CIr-5.CIG
6
LowE_037-Air-Clr 21.875 1.724 0.398 0.614 | 0.3615 | 0.4095 | 0.3904 | 0.2376 | 0.2873 | 0.2928
917 CMFTIAC3.AFG
Air
102 CLEAR_3.DAT
7
Lowe270-3 Ar_CIr-3 15.901 2.014 0.370 0.702 | 0.3386 | 0.3864 | 0.4074 | 0.1269 | 0.1216 | 0.1443
2026 LoE270-3.CIG
Argon
2001 CIr-3.CIG
8
CmftE2-3_Air_HMSC75_Air_CmftE2-3 | 15.901 2.014 0.370 0.702 | 0.3386 | 0.3864 | 0.4074 | 0.1269 | 0.1216 | 0.1443
907 CMFTE2_3.AFG
Air
1510 HMSC75.SWT
Air
907 CMFTE2_3.AFG
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3. Whole Product Comparison

Thick U-factor

Rout Rin Rout Rin
Name (mm) (W/mz—K) SHGC VT Tsol sol sol vis vis Tuv
LowE272-5_Air_ClIr-5 25.875 1.719 0.407 0.707 | 0.3614 | 0.3082 | 0.3290 | 0.1143 | 0.1048 | 0.1491
2013 LoE272-5.CIG
Air
2003 CIr-5.CIG
ClIr-3_Air_HMSC75_Air_S500CL-3 18.497 1.734 0.356 0.582 | 0.2730 | 0.4061 | 0.3268 | 0.2193 | 0.2450 | 0.0092
5009 CLEAR_3.PPG
Air
1510 HMSC75.SWT
Air
5242 S500CL_3.PPG
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3. Whole Product Comparison

3.5. Glass Layer Descriptions

The table below describes the glass layers that were used in the glazing systems for the comparison
analysis.

Table 5. Description of the glass layers used in the glazing system definitions for the calculated products

No D Name Thick Product
(mm) Tsol Rsoll Rsol2 Tvis Rvis1 Rvis2 | emisl | emis2 | Manufacturer Name
1 | 102 | cLEAR 3.DAT | 3.048 | 0.834 | 0075 | 0075 | 0.899 | 0.083 | 0.083 | 0.840 | 0.840 Generic Generic
Clear Glass
2 | 103 | cLEAR 6.DAT | 5715 | 0772 | 0070 | 0.070 | 0.884 | 0.080 | 0.080 | 0.840 | 0.840 Generic Generic
— Clear Glass
3 | 907 | cMFTE2 3.AFG | 3.099 | 0.695 | 0.115 | 0.101 | 0.830 | 0.096 | 0.087 | 0.204 | 0.840 AFG Comort E2
Industries on Clear
AEG Comfort Ti-
4 | 917 | CMFTIAC3.AFG | 3.150 | 0.411 | 0.457 | 0.391 | 0672 | 0.189 | 0.249 | 0.037 | 0.840 . AC LowE
Industries
on Clear
Heat
Southwall Mlsr(r)clg:“"
5 | 1510 | HMSC75.SWT | 0.076 | 0.375 [ 0.460 | 0460 | 0.756 | 0.128 | 0.107 | 0.755 | 0055 | Technologies, | ~ 0%
Inc.
Suspended
Film
Cardinal
6 | 2001 CIr-3.CIG 2970 | 0.848 | 0.076 | 0.076 | 0.904 [ 0.082 | 0.082 | 0.840 | 0.840 Glass F"fa;n?ﬁss
Industries
Cardinal
7 | 2003 CIr-5.CIG 4750 | 0.811 | 0072 | 0.072 | 0.897 | 0.080 | 0.080 | 0.840 | 0.840 Glass F"fagn?ﬁss
Industries
Cardinal
8 | 2004 CIr-6.CIG 5660 | 0.786 | 0.071 | 0.071 | 0890 | 0.081 | 0.081 | 0.840 | 0.840 Glass F"faén?ﬁss
Industries
Cardinal LoE2 272
9 | 2013 | LoE2725.cIG | 4750 | 0.417 | 0.287 | 0.417 | 0.786 | 0.055 | 0.042 | 0.840 | 0.042 Glass on 5 mm
Industries Clear
Cardinal LoE2 272
10 | 2014 | LoE272-6.CIG | 5700 | 0.409 | 0.264 | 0.417 | 0.781 | 0.055 | 0.042 | 0.840 | 0.042 Glass on 6 mm
Industries Clear
Cardinal LoE2 270
11 | 2026 | LoE270-3.CIG | 3.000 | 0.379 | 0.367 | 0.467 | 0.772 | 0.072 | 0.054 | 0.840 | 0.037 Glass on 3mm
Industries Clear
Cardinal LoE 179 on
12 | 2186 | LoE179-5.CIG | 4750 | 0.665 | 0.135 | 0.167 | 0.861 | 0.080 | 0.064 | 0.840 | 0.110 Glass
- 5mm Clear
Industries
13 | 5009 | CLEAR 3.PPG | 3.277 | 0.827 | 0.076 | 0.077 | 0.898 | 0.086 | 0.086 | 0.840 | 0.840 n dF;Zfries Clear Glass
14 | 5012 | CLEAR 6.PPG | 5.664 | 0.771 | 0.072 | 0073 | 0.886 | 0.085 | 0.085 | 0.840 | 0.840 n leJF;tGries Clear Glass
PPG Sungate®
15 | 5242 | ssoocL 3.PPG | 3.277 | 0705 | 0.126 | 0.108 | 0.833 | 0.113 | 0.109 | 0.215 | 0.840 . 500 on
— Industries
Clear
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3. Whole Product Comparison

3.6. Spacer Descriptions

Table 6. Description of the spacers used for the comparison calculations in SI Units

No Spacer Type Manufacturer (V\}/</r?1f-fK) Agfolide:citn

1 Standard Aluminum Allmetal 1.530 Eg\gg eselr -

2 Standard Aluminum Allmetal 0.999 Cw3 -

3 LPD Aluminum 1.013 Fiberglass -
4 LPD Aluminum 0.889 PFM -
5 Swiggle Aluminum TruSeal 0.815 PVC -
6 Stanless Steel Cardinal 0.372 Skylight .

7 250P Aluminum Allmetal 0.565 TRRO1 !
| o | e |
9 Standard Black Allmetal 1.002 TRR99 .

Steel

24
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3. Whole Product Comparison

Table 7. Description of the spacers used for the comparison calculations in IP Units

Keff 1 applied in
No Spacer Type Manufacturer (Btu/hr- PP
Product
ft-F)
. Kawneer
1 Standard Aluminum Allmetal 0.884 1600 S1 -
2 Standard Aluminum Allmetal 0577 Cw3 .
3 LPD Aluminum 0.585 Fiberglass -
4 LPD Aluminum 0.514 PFM -
5 Swiggle Aluminum TruSeal 0.471 PVC -
6 Stanless Steel Cardinal 0.215 Skylight .
7 250P Aluminum Allmetal 0.327 TRRO1 !
Intercept
8 Galvanized Steel PPG 0.387 TRR97 5
Standard Black
9 Steel Allmetal 0.579 TRR99 .
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